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org.systemsbiol ogy.chem.Compartment

or g.systemsbiology.chem
Class Compartment

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol Val ue

I+— or g. syst enshi ol ogy. chem Conpart nent

public final class Compartment
extends Synbol Val ue

Represents a named, well-mixed reaction compartment, which has a numeric volume. In Model objects constructed using the
{@link Model BuilderCommandL anguage} , typically only a default Compartment object (with unit volume) is used, with the
actual volume being absorbed into the values for the reaction parameters. However, Model objects constructed from SBML using
the { @link org.systemsbiol ogy.chem.sbml.ModelBuilderMarkuplL anguage} are special, in that the symbol evaluator implicitly
makes use of the Compartment volume when evaluating a Species symbol that appearsin aki nt i cLawformula

Fields

DEFAULT _VOLUME
public static final double DEFAULT_ VOLUVE

Constructors

Compartment

publ i c Conpartnent(java.lang. String pNanme,
doubl e pVol une)

Creates a compartment. The compartment name may not contain the NAME_DELIMITER string, which isasingle colon
character.

Compartment
publ i ¢ Conpart ment ( Synbol Val ue pSynbol Val ue)

Compartment
public Conpartment (java.lang. String pNane)

M ethods

setVolume

public void set Vol une(doubl e pVol une)

(continued on next page)
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org.systemsbiol ogy.chem.Compartment

(continued from last page)

setVolume

public void set Vol une( Expressi on pVol une)

getName
public java.lang. String get Nane()

equals

publi c bool ean equal s( Conpart nent pConpart nent)

toString
public java.lang. String toString()

clone

public java.lang. Object clone()
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org.systemsbiol ogy.chem.Constants

or g.systemsbiology.chem
Class Constants

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem Const ants

public final class Constants
extends java.lang.Object

Definitions of constants that are useful in simulations of coupled chemical reactions.

Fields

AVOGADRO_CONSTANT
public static final doubl e AVOGADRO CONSTANT

The number of molecules per mole. Value taken from the 1998 CODATA recommended values. Uncertainty is plus or

minus 0.00000047e+23.

Constructors

Constants
public Constants()
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org.systemshiol ogy.chem.DelayedReactionSol ver

or g.systemsbiology.chem

Class DelayedReactionSolver

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem Del ayedReacti onSol ver

public final class DelayedReactionSolver
extends java.lang.Object

Used to simulate a chemical reaction containing a specified delay time. The reactant isimmediately converted to a (hidden)
"intermediate species’. The reaction converting the intermediate species to the product species occurs after the specified delay.
This classis used by subclasses of the { @link Simulator} class. The application developer will rarely need to work directly with an
instance of this class.

Fields

MIN_NUM_ HISTORY_BINS
public static final int M N_NUMH STORY_BI NS

DEFAULT_NUM_HISTORY_BINS
public static final int DEFAULT_NUM H STORY_BI NS

Constructors

DelayedReactionSolver

publ i ¢ Del ayedReacti onSol ver ( Speci es pReact ant,
Speci es pl nt er nedSpeci es,
doubl e pDel ay,
doubl e pRat e,
bool ean plsMil ti step,
i nt pReacti onl ndex,
bool ean pl sStochasti cSi nul at or)

M ethods

toString
public java.lang. String toString()

getRate
public doubl e getRate()
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org.systemshiol ogy.chem.DelayedReactionSol ver

(continued from last page)

getDelay
public doubl e getDel ay()

getl nter medSpecies

public Species getlnternedSpecies()

getNumHistoryBins
public int getNunmHi storyBins()

setNumHistoryBins
public void set NunHi storyBi ns(int pNunHi storyBins)

update

public voi d updat e( Synbol Eval uat or pSynbol Eval uat or,
doubl e pTi ne)
t hr ows Dat aNot FoundExcepti on

computeRate

publi ¢ doubl e conput eRat e( Synbol Eval uat or pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on
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org.systemsbiol ogy.chem.IModel Builder

or g.systemsbiology.chem

I|nterface | M odelBuilder

public interface | M odelBuilder

Represents an object that can build a{ @link Model} from an InputStream. Typically, theinput stream isafile or astring
containing a model description. The { @link org.systemshiology.util.IncludeHandler} istypically only used for file-based model
descriptions. The application developer typically obtains an instance of a model builder corresponding to the type of model
description file (SBML, CMDL, etc.), and passes the model description to the { @link #buildModel (InputStream, IncludeHandler)}
method as an InputStream. The { @link Model} instance that was built, is returned from this method. All subclasses of this
interface should implement { @link org.systemsbiology.util.l AliasableClass}, and have the public static string field

CLASS_ALI AsS.

M ethods

buildM odel

publ i c Model buil dvbdel (java.i o. | nput Stream pl nput St ream
I ncl udeHandl er pl ncl udeHandl er)
throws | nvalidl nput Excepti on,
java.io.| OException

getFileRegex
public java.lang. String getFil eRegex()

readM odel

public java.lang. String readMvbdel (java.i o. | nput Stream pl nput Stream
throws | nvalidl nput Excepti on,
java.io. | OException

writeM odel

public void witeMdel (java.lang. String pMdel Text,
j ava. i o. Qut put St r eam pCQut put St rean)
throws | nvalidl nput Exception

Write the model to the specified OutputStream, using the correct character encoding.

Page 8



org.systemshiol ogy.chem.|Model Exporter

or g.systemsbiology.chem
| nterface | Model Exporter

public interface |M odel Exporter

Defines a class that can write a markup language description of a{ @link Model} containing a set of chemical { @link Reaction}
objects and the the initial populations of the chemical { @link Species}. All subclasses of this interface should implement { @link
org.systemsbiology.util.lAliasableClass}, and have the public static string field CLASS_ALI AS.

See Also:
Model , Speci es

M ethods

export

public void export(Mdel pModel,
java.io.PrintWiter pQutputWiter)

throws java.lang. ||l egal Argunment Excepti on,
Dat aNot FoundExcepti on,
java.lang. 111 egal St at eExcepti on,

j ava. | ang. Unsupport edOper ati onExcepti on,
Model Export er Excepti on

getFileRegex
public java.lang. String getFil eRegex()
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org.systemsbiology.chem.IModel Viewer

or g.systemsbiology.chem
I nterface | M odelViewer

public interface | M odelViewer

Represents an object that can display a{@link Model} in graphical or textual format, on the screen. All subclasses of this
interface should implement { @link org.systemsbiology.util.l AliasableClass}, and have the public static string field
CLASS_ALI AS.

M ethods

viewM odel

public void vi ewwbdel (Mbdel pModel,
java.lang. String pAppNane)
t hrows Model Vi ewer Excepti on
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org.systemshiol ogy.chem.| Simulator

or g.systemsbiology.chem
I nterface | Simulator

public interface | Simulator

Represents an object that can solve the dynamics of a{@link Model} over time. All subclasses of this interface should implement
{@link org.systemsbiology.util.l AliasableClass}, and have the public static string field CLASS_ALI AS.

Fields

MIN_NUM RESULTS TIME_POINTS
public static final int MN_NUMRESULTS TI ME_PO NTS

M ethods

getAlias
public java.lang. String getAlias()

islnitialized

public boolean islnitialized()

initialize
public void initialize(Mdel phbdel)

t hr ows Dat aNot FoundExcepti on,
I nval i dl nput Excepti on

setProgressReporter

public void setProgressReporter(SimnmulationProgressReporter
pSi mul ati onPr ogr essReporter)

setController

public void setController(SinulationController pSimulationController)

checkSimulationParameters

public void checkSi rmul ati onPar anet er s(doubl e pStartTi e,
doubl e pEndTi ne,
Si nul at or Par anet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s)
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org.systemshiol ogy.chem.| Simulator

getDefaultSimulator Parameter s

public Simul at or Par anet ers get Def aul t Si mul at or Par anet er s()

setStatusUpdatel nter val Seconds

public void set StatusUpdat el nt erval Seconds(doubl e pSt at usUpdat el nt er val Seconds)
throws java.lang. ||| egal Argunent Excepti on

Set the update interval, in seconds. The updates are provided through the { @link SimulationProgressReporter} class. This
also setsthe interval for checking the { @link SimulationController} for pause or cancellation. The value specified must be
greater than zero. If this method is not called, a default value of 1.0 secondsis used.

allowsl nterrupt

public bool ean all owsl nterrupt ()

canComputeFluctuations

publi ¢ bool ean canConput eFl uct uati ons()

simulate

public SinmulationResults sinmulate(double pStartTine,
doubl e pEndTi ne,
Si nul at or Par anet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s,
java.lang. String pResul t sSynbol Nanes)
t hr ows Dat aNot FoundExcepti on,
java.l ang. 111 egal St at eExcepti on,
j ava.l ang. Il | egal Ar gunment Excepti on,
Accur acyExcepti on,
Si mul ati onFai | edExcepti on

Conduct a simulation of the dynamics of the { @link Model} passed to the { @link #initialize(Model)} method. The end
time must be greater than the start time. The integer pNunmResul t sTi mePoi nt smust be greater than zero. The size of
the results arrays must be equal to one plus pNunResul t sTi mePoi nt s (the extraelement in the arraysisto hold the
initial data). The parameter pNunResul t sTi mePoi nt s must be greater than or equal to 2.
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org.systemshiology.chem.Model

or g.systemsbiology.chem

Class M oddl

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem Model

public final class M odel
extends java.lang.Object

A named collection of { @link Reaction} and { @link Parameter} objects, which represents a system of interacting chemical
{@link Species}. The chemical Species are contained in the Reaction objects.

Fields

INTERNAL _SYMBOL_ PREFIX
public static final java.lang.String | NTERNAL_SYMBOL_PREFI X

NAMESPACE_IDENTIFIER
public static final java.lang.String NAMESPACE_|I DENTI FI ER

Constructors

M odel
public Mdel ()

M odel
public Mdel (java.lang. String pNane)

M ethods

getReser vedSymbol M apper
publ i c ReservedSynbol Mapper get ReservedSynbol Mapper ()

setReser vedSymbol M apper

public void set ReservedSynbol Mapper ( Reser vedSynbol Mapper pReservedSynbol Mapper)

Associate a{ @link ReservedSymbolMapper} with this Model. This allows { @link org.systemshiology.math.Expression
expressions} that reference reserved symbols from the ReservedSymbolMapper. For example, in order to have amodel in
which expressions can reference the symbol "time", you need to create an instance of { @link

ReservedSymbol M apperChemCommandL anguage} and pass it to this method.
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org.systemshiology.chem.Model

(continued from last page)
Parameters:
pReser vedSynbol Mapper

set Symbol EvaluationPostPr ocessor

public void set Synbol Eval uati onPost Processor ( Synbol Eval uat i onPost Pr ocessor
pSynbol Eval uat i onPost Processor)

get Symbol EvaluationPostPr ocessor

publ i c Synbol Eval uati onPost Processor get Synbol Eval uat i onPost Processor ()

setName

public void setNane(java.lang. String pNane)
Sets the model name to be the string contained in pNane This overrides the model name passed to the constructor.

getName
public java.lang. String get Nane()

addPar ameter

public voi d addPar anet er (Par anet er pParaneter)

addSpecies
public voi d addSpeci es(Speci es pSpeci es)

getDynamicSymbols
public java.util.Collection getDynam cSynbol s()

getReactions

public java.util.Collection getReactions()

getSymbols
public java.util.Collection getSynbols()

addReaction

public void addReacti on(Reacti on pReacti on)
throws java.lang. |1l egal Stat eException

Itisillegal to add the reaction with a given name, twice
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org.systemshiology.chem.Model

getSpeciesByName

publ i c Species get Speci esByName(j ava.l ang. String pSpeci esNane)
t hr ows Dat aNot FoundExcepti on

containsDelayedOr M ultistepReaction

publ i c bool ean cont ai nsDel ayedOr Mul ti st epReacti on()

getOr der edSpeciesNamesArray
public java.lang. String[] get O deredSpeci esNanesArray()

getOrder edResultsSymbolNamesArray

public java.lang. String[] get O deredResul t sSynbol NanesArray()
t hr ows
java.lang. 111 egal St at eExcepti on

toString
public java.lang. String toString()
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org.systemshiol ogy.chem.M odel BuilderCommandL anguage

or g.systemsbiology.chem
Class M odelBuilder CommandL anguage

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. chem Model Bui | der CoomandLanguage

All Implemented interfaces:
| Al'i asabl ed ass, | Model Bui |l der

public class M odelBuilder CommandL anguage
extends java.lang.Object
implements | Model Bui | der, | Ali asabl eCl ass

Buildsa{@link Model} object from a CMDL model description.

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

M odelBuilder CommandL anguage
publ i c Mdel Bui | der CommandLanguage()

M ethods

buildM odel

public Mdel buil dvbdel (java.i o. | nput Stream pl nput Stream
- I ncl udeHandl er pl ncl udeHandl er)
throws | nvalidl nput Excepti on,
java.io. | OException

writeM odel

public void witeMdel (java.lang. String pMdel Text,
j ava.i o. Qut put St r eam pCQut put St rean)

getBufferedReader

public java.io.BufferedReader getBufferedReader(java.io.|nputStream plnput Stream
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org.systemshiol ogy.chem.M odel BuilderCommandL anguage

(continued from last page)

readM oddl

public java.lang. String readMvbdel (java.i o. | nput Stream pl nput Streamn
throws java.io.| CException

isValidSymbol
public static bool ean isValidSynbol (java.lang. String pSynbol Nane)

getFileRegex
public java.lang. String getFil eRegex()
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org.systemsbiol ogy.chem.M odel ExporterCommandL anguage

or g.systemsbiology.chem
Class M odelExporter CommandL anguage

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem Model Export er ConmandLanguage

All Implemented interfaces:
| Al'i asabl ed ass, | Mbdel Exporter

public class M odelExporter CommandL anguage
extends java.lang.Object
implements | Model Exporter, |1 Aliasabl ed ass

Saves a{ @link org.systemshiology.chem.Maodel} in the CMDL format.

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

M odelExpor ter CommandL anguage
publ i c Model Export er CormandLanguage()

M ethods

export

public void export(Mdel pModel,
java.io.PrintWiter pQutputWiter)

throws java.lang. |l egal Argunent Excepti on,
Dat aNot FoundExcepti on,
java.l ang. 111 egal St at eExcepti on,

J ava. | ang. Unsupport edOper ati onExcepti on,
Model Export er Excepti on

Given a{ @link org.systemsbiology.chem.Model} object defining a system of chemical reactions and the initial species
populations, writes out the model in Chemical Model Definition Language (CMDL)

getFileRegex
public java.lang. String getFil eRegex()

Page 18



org.systemshiol ogy.chem.Model ExporterException

or g.systemsbiology.chem

Class M odelExporter Exception

j ava. | ang. Obj ect
+- javalang.Throwable
+- java.lang.Exception

+-org. syst ensbhi ol ogy. chem Model Export er Excepti on

public class M odelExpor ter Exception
extends java.lang.Exception

Constructors

M odel Expor ter Exception
publ i c Model Exporter Exception(java.lang. Stri ng pMessage)

M odel Expor ter Exception

publ i c Model Exporter Exception(java.lang. Stri ng pMessage,
j ava. |l ang. Throwabl e pCause)
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org.systemsbiol ogy.chem.M odel ExporterHumanReadable

or g.systemsbiology.chem
Class M odelExporter HumanReadable

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem Model Export er HuinanReadabl e

All Implemented interfaces:
| Al'i asabl ed ass, | Mbdel Exporter

public class M odelExporter HumanReadable
extends java.lang.Object
implements | Model Exporter, |1 Aliasabl ed ass

Writes the model output in human-readable format

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

M odelExporter HumanReadable
publ i c Mbdel Export er HumanReadabl e()

M ethods

export

public void export(Mdel pModel,
java.io.PrintWiter pQutputWiter)

throws java.lang. |l egal Argunent Excepti on,
Dat aNot FoundExcepti on,
java.l ang. 111 egal St at eExcepti on,

J ava. | ang. Unsupport edOper ati onExcepti on,
Model Export er Excepti on

Given a{ @link org.systemsbiology.chem.Model} object defining a system of chemical reactions and the initial species
populations, writes out the model in the column format specified by David Orrell

getFileRegex
public java.lang. String getFil eRegex()
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org.systemshiol ogy.chem.M odel ExporterOrrel | ColumnFormat

or g.systemsbiology.chem

Class M odelExporter OrrelColumnFor mat

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem Model Exporter O rel | Col umFor mat

All Implemented interfaces:
| Al'i asabl ed ass, | Mbdel Exporter

public class M odelExporter OrrellColumnFor mat
extends java.lang.Object
implements | Model Exporter, |1 Aliasabl ed ass

Fields

CLASS ALIAS
public static final java.lang.String CLASS_ALI AS

Constructors

M odelExporter OrrellColumnFor mat
public Mdel ExporterOrell Col umFor mat ()

M ethods

export

public void export(Mdel pModel,
java.io.PrintWiter pQutputWiter)

throws java.lang. |1l egal Argunment Excepti on,
Dat aNot FoundExcepti on,
java.l ang. 111 egal St at eExcepti on,

j ava. | ang. Unsupport edOper ati onExcepti on,
Model Export er Excepti on

Given a{ @link org.systemsbiology.chem.Model} object defining a system of chemical reactions and the initial species

populations, writes out the model in the column format specified by David Orrell

getFileRegex
public java.lang. String getFil eRegex()
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org.systemsbiol ogy.chem.Model ViewerException

or g.systemsbiology.chem

Class M odel Viewer Exception

j ava. | ang. Obj ect
+- javalang.Throwable
+- java.lang.Exception

+-org. syst ensbi ol ogy. chem Model Vi ewer Excepti on

public class M odelViewer Exception
extends java.lang.Exception

Constructors

M odel Viewer Exception
publ i c Mdel Vi ewer Exception(j ava. |l ang. String pMessage)

M odel Viewer Exception

publ i c Mdel Vi ewer Exception(j ava. | ang. String pMessage,
j ava. |l ang. Throwabl e pCause)
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org.systemshiol ogy.chem.Parameter

or g.systemsbiology.chem
Class Parameter

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol Val ue

L—org.systensbioIogy.cheanaranEter

public final class Parameter
extends Synbol Val ue

Constructors

Parameter

public Paraneter(java.lang. String pNang,
Expressi on pVal ue)

Parameter

public Paraneter(java.lang. String pNane)

Parameter

public Paraneter(java.lang. String pNane,
doubl e pVal ue)

Parameter
publ i ¢ Paranet er (Synbol Val ue pSynbol Val ue)

M ethods

getSymbolName
public java.lang. String get Synbol Nane()

getName
public java.lang. String get Nanme()

setValue

public void set Val ue( Expressi on pVal ue)
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org.systemshiol ogy.chem.Parameter

(continued from last page)

setValue

public void setVal ue(doubl e pVal ue)

clone

public java.lang. Object clone()

toString
public java.lang. String toString()
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org.systemshiology.chem.Reaction

or g.systemsbiology.chem
Class Reaction

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol Val ue

I+— or g. syst ensbhi ol ogy. chem Reacti on

public final class Reaction
extends Synbol Val ue

Represents a chemical process that can take place, transforming zero or more distinct reactant { @link Species} into zero or more
distinct product { @link Species}. Each species that participates in a Reaction has an integer stoichiometry, specifying the number
of molecules of that species that are consumed or producted in the reaction. Reactions are typically constructed, and then added to
a{@link Model} object. Zero reactants andzero product species is a degenerate case that is not allowed. A Speciesthat
participates in a Reaction is described internally using a{ @link ReactionParticipant} object that specifies the Species and
stoichiometry. Reactions are typically defined with afloating-point rate, which defines the reaction parameter. The average rate at
which the reaction is occurring is the product of the reaction parameter, and the number of distinct combinations of reactant
molecules. Alternatively, areaction may haveits rate defined in terms of an { @link org.systemsbiology.math.Expression}, which
is an algebraic expression involving various { @link org.systemsbiology.math.Symbol} names. Such symbol names may represent
{@link Parameter}, { @link Compartment}, or { @link Species} objects. Note that in this case (using an Expression to define the
reaction rate), the expression is simply evaluated to obtain the rate of the reaction; there is no post-multiplication by the number of
reactant combinations.

Constructors

Reaction
public Reaction(java.lang. String pNane)

M ethods

clone

public java.lang. Object clone()

getParameters

public java.util.Collection getParaneters()

addPar ameter

public voi d addPar anet er (Par anet er pPar anet er)

hasL ocal Symbols
publ i c bool ean haslLocal Synbol s()
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org.systemshiology.chem.Reaction

setNumSteps
public void set Nunft eps(int pNuntteps)

getDelay
publ i c doubl e get Del ay()

setDelay
public void setDel ay(doubl e pDel ay)

getNumSteps
public int getNuntteps()

getNumParticipants
public int getNunPartici pants(ReactionPartici pant. Type pParti ci pant Type)

constructSpeciesArrays

public void construct Speci esArrays(Species pSpeci esArray,
int pStoichi ometryArray,
bool ean pDynamni cArray,
Reacti onParti ci pant. Type pParti ci pant Type)

getNumReactants
public int getNunmReactants()

getNumProducts
public int getNunmProducts()

getNumL ocal Symbols
public int getNumLocal Synmbol s()

equals

publi ¢ bool ean equal s(Reacti on pReacti on)
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org.systemshiology.chem.Reaction

geihdanne
public java.lang. String get Name()

setRate
public void setRate(Val ue pRate)

setRate
public void setRate(doubl e pRate)

setRate
public void setRate(Expression pRate)

addReactionParticipantToM ap

public void addReacti onParti ci pant ToMap( Reacti onParti ci pant pReactionParti ci pant,
java. util.HashMap pMap)
throws java.lang. |1 egal Argument Excepti on

addReactant

public voi d addReact ant ( Speci es pSpeci es,
int pStoichiometry,
bool ean pDynani c)
throws java.lang. |1l egal Stat eException

addReactant

public voi d addReact ant ( Speci es pSpeci es,
int pStoichiometry)
throws java.lang. |1l egal Stat eException

addProduct

public voi d addProduct ( Speci es pSpeci es,
int pStoichionmetry)
throws java.lang. 11l egal St at eException

addProduct

public voi d addProduct ( Speci es pSpeci es,
int pStoichionetry,
bool ean pDynani c)
throws java.lang. |1l egal Stat eException
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org.systemshiology.chem.Reaction

(continued from last page)

addSpecies

public voi d addSpeci es(Speci es pSpeci es,
int pStoichionetry,
bool ean pDynani c,
ReactionParti ci pant. Type pParti ci pant Type)
throws java.lang. |1 egal Argument Excepti on

toString
public java.lang. String toString()
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org.systemshiol ogy.chem.ReactionParticipant

or g.systemsbiology.chem
Class ReactionParticipant

j ava. | ang. Obj ect
+-org. systensbhi ol ogy. chem Reacti onParti ci pant

All Implemented interfaces:
javalang.Comparable

public final class ReactionParticipant
extends java.lang.Object
implements java.lang.Comparable

Constructors

ReactionParticipant

public ReactionPartici pant (Species pSpeci es,
int pStoichiometry,
bool ean pDynani c)

M ethods

getStoichiometry
public int getStoichionmetry()

getDynamic

publ i ¢ bool ean get Dynami c()

getSpecies
public Species get Species()

equals

publ i c bool ean equal s(ReactionPartici pant pReactionParti ci pant)

compareTo

public int conpareTo(java.l ang. Obj ect pReactionParti ci pant)
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org.systemshiol ogy.chem.ReactionParticipant

toString
public java.lang. String toString()
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org.systemsbiol ogy.chem.ReactionParticipant. Type

or g.systemsbiology.chem
Class ReactionParticipant. Type

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem Reacti onParti ci pant. Type

public static final class ReactionParticipant.Type
extends java.lang.Object

Fields

REACTANT
public static final org.systensbi ol ogy.chem ReactionPartici pant. Type REACTANT

PRODUCT
public static final org.systensbi ol ogy.chem ReactionPartici pant. Type PRODUCT

M ethods

toString
public java.lang. String toString()
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org.systemsbiol ogy.chem.ReservedSymbol M apperChemCommandL anguage

or g.systemsbiology.chem
Class Reser vedSymbolM apper ChemCommandL anguage

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Reser vedSynhbol Mapper

I+— or g. syst enshi ol ogy. chem Reser vedSynbol Mapper ChemCommandLanguage

public final class ReservedSymbolM apper ChemCommandL anguage
extends Reser vedSynbol Mapper

Fields

SYMBOL TIME
public static final java.lang.String SYMBOL_TI ME

SYMBOL AVOGADRO
public static final java.lang. String SYMBOL_ AVOGADRO

Constructors

Reser vedSymbolM apper ChemCommandL anguage
publ i c ReservedSynbol Mapper ChenCommandLanguage()

M ethods

getReservedSymbolNames
public java.util.Collection getReservedSynbol Names()

ISReservedSymbol
public static bool ean i sReservedSynbol (java.lang. String pSynbol Nane)

ISReservedSymbol
publi ¢ bool ean i sReservedSynbol ( Synbol pSynbol)
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(continued from last page)

getReservedSymbolValue

publ i c doubl e get ReservedSynbol Val ue( Synbol pSynbol ,
Synbol Eval uat or pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on
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or g.systemsbiology.chem
Class SimulationController

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem Si nul ati onControl | er

public final class SimulationController
extends java.lang.Object
A data structure that allows starting and stopping a simulation whileit isin progress. This classisintended to be thread-safe.

See Also:
I Si mul at or

Constructors

SimulationController

public SinulationController()

M ethods

setCancelled
public void setCancel | ed(bool ean pCancel | ed)

getCancelled
publ i c bool ean get Cancel | ed()

setStopped
public void set St opped(bool ean pStopped)

getStopped
publ i c bool ean get St opped()

handlePauseOr Cancel

publ i ¢ bool ean handl ePauseCr Cancel ()

Page 34



org.systemshiol ogy.chem.Simul ationFailedException

or g.systemsbiology.chem

Class SimulationFailedException
j ava. | ang. Obj ect
+- javalang.Throwable
+- java.lang.Exception

+-org. systensbhi ol ogy. chem Si nul ati onFai | edExcepti on

public class SimulationFailedException
extends java.lang.Exception

Constructors

SimulationFailedException

public SinulationFail edException(java.lang. String pMessage)

SimulationFailedException

public SinulationFail edException(java.lang. String pMessage,
j ava. |l ang. Throwabl e pCause)
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or g.systemsbiology.chem

Class SimulationPr ogr essReporter

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem Si nul ati onPr ogr essReporter

public final class SimulationProgressReporter
extends java.lang.Object

Constructors

SimulationPr ogr essReporter

public SinmulationProgressReporter()

M ethods

setSimulationFinished

public void setSinulationFini shed(bool ean pSi nul ati onFi ni shed)

getSimulationFinished

public bool ean get Si nul ati onFi ni shed()

waitForUpdate
public void wait For Updat e()

getlterationCounter
public long getlterati onCounter()

updatePr ogr essStatistics

public void updat eProgressStatistics(bool ean pSi nul ati onFi ni shed,
doubl e pFracti onConpl et e,
| ong plterationCounter)

getTimeOfL astUpdateMillis
public | ong getTi meCf Last UpdateM | 1is()
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getFractionComplete
publ i c doubl e getFracti onConpl ete()
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or g.systemsbiology.chem
Class SimulationResults

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem Si nul ati onResul ts

public final class SimulationResults
extends java.lang.Object

Data structure that contains the results of a simulation. This includes the time range for the simulation, the name of the simulator
used, the name of the chemical speciesto be viewed, etc.

Constructors

SimulationResults

public SinmulationResults()

M ethods

setM odelName
public void set Mbdel Nane(j ava. | ang. String pMdel Nane)

getM odelName
public java.lang. String get Model Nane()

getResultsFinal SymbolFluctuations
public doubl e[] getResultsFinal Synbol Fl uctuati ons()

setResultsFinal Symbol Fluctuations
public void set Resul t sFi nal Synbol Fl uct uati ons(doubl e pResul t sFi nal Synbol Fl uct uati ons)

getSimulator Alias

public java.lang. String get SinmulatorAlias()

getStartTime
public double getStartTinme()
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getEndTime
publ i ¢ doubl e get EndTi ne()

getSimulator Parameters

public Sinmul at or Par anet ers get Si mul at or Par anet er s()

getResultsSymbolNames

public java.lang. String[] getResultsSynbol Nanes()

Returns an array containing the names of the symbols for which the user requested to view the time-series data results for
the simulation.

getResultsTimeValues

public doubl e[] getResultsTi neVal ues()
Returns an array containing the time values of the time points at which the symbols (requested by the user) were evaluated.

getResultsSymbolValues

public java.lang. Object[] getResultsSynbol Val ues()

A two-dimensional array of doubles containing the actual values of the symbols requested by the user. The first index
identifies the time point, and returns an array of doubles. That array of doublesis of the same length as the number of
symbols requested by the user; it contains the values of the corresponding symbols at the time point identified by the first
array index; schematically, access would look like this:

value = ((double [])resultsSynbol Val ues[ti nel ndex])[synbol | ndex]

setSimulator Alias

public void setSinulatorAlias(java.lang. String pSinul atorAlias)

setStartTime
public void setStartTi me(doubl e pStartTine)

setEndTime
public void set EndTi ne(doubl e pEndTi ne)

setSimulator Parameters

public void setSi nul at or Par anet er s( Si nmul at or Par anet er s pSi nul at or Par anet er s)

setResultsSymbolNames
public void setResul t sSynmbol Names(j ava.l ang. String pResul t sSynbol Nanes)
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(continued from last page)

setResultsTimeValues

public void setResul tsTi neVal ues(doubl e pResul t sTi neVal ues)

setResultsSymbolValues
public voi d setResul t sSynbol Val ues(j ava. | ang. Obj ect pResul t sSynbol Val ues)

getResultsDateTime
public java.util.Date getResul tsDateTi ne()

createlabel

public java.lang. String createlLabel ()
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or g.systemsbiology.chem
Class Simulator

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. chem Si nul at or

Direct Known Subclasses:
Si mul at or OdeToJavaBase, Si nul at or St ochasti cBase, Si nul ator Det erni ni sti cBase

public abstract class Simulator
extends java.lang.Object

Base class extended by all classes implementing { @link ISimulator}. This class contains alot of methods and fields of common
useto all simulator classes. From the standpoint of object-oriented correctness, this really should be done by composition rather
than inheritance. For performance, accessor methods are avoided in favor of direct field access by subclasses.

Fields

DEFAULT_MIN_NUM_MILLISECONDS FOR_UPDATE
protected static final |ong DEFAULT_M N_NUM M LLI SECONDS_FOR_UPDATE

NULL_REACTION
protected static final int NULL_REACTI ON

mM odelName
protected java.lang. String mvbdel Nane

mNonDynamicSymbolValues
protected org. systensbi ol ogy. mat h. Val ue mNonDynani cSynbol Val ues

mNonDynamicSymbol ExpressionValues
protected org. systensbi ol ogy. mat h. Val ue mNonDynami cSynbol Expr essi onVal ues

mUseExpr essionValueCaching
prot ect ed bool ean nlseExpressi onVal ueCachi ng
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(continued from last page)

mSymbol Evaluator
protected org. systensbhi ol ogy. chem Synbol Eval uat or Chem nSynbol Eval uat or

mSymbolM ap
protected java. util.HashMap nSynbol Map

mSimulationController

protected org. systenshi ol ogy. chem Si nul ati onControl |l er nSi nmul ati onControll er

mDelayedReactionSolvers

protected org. systenshi ol ogy. chem Del ayedReacti onSol ver nDel ayedReacti onSol vers

minitialized

protected boolean nmnitialized

mMinNumMillisecondsFor Update
protected | ong nM nNunmM I | i secondsFor Updat e

mSimulationPr ogr essReporter

protected org. systensbhi ol ogy. chem Si nul ati onProgressReporter
nSi nul at i onProgressReporter

ml sStochasticSimulator

prot ected bool ean nl sStochasti cSi nul at or

mDynamicSymbols
protected org. systensbi ol ogy. chem Speci es nDynani cSynbol s

ml nitialDynamicSymbolValues
prot ected doubl e m nitial Dynani cSynbol Val ues

mDynamicSymbolNames
protected java.lang. String nmDynamni cSynbol Nanes
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(continued from last page)

mDynamicSymbolValues
prot ected doubl e nDynam cSynbol Val ues

mReactions

protected org. systenshi ol ogy. chem Reacti on nReacti ons

mDynamicSymbol AdjustmentVectors
protected java.l ang. Obj ect nmDynam cSynbol Adj ust nent Vectors

mReactionProbabilities

prot ected doubl e nReacti onProbabilities

mReactionsReactantsSpecies

protected java.l ang. Obj ect nmReacti onsReact ant sSpeci es

mReactionsReactantsStoichiometries

protected java.l ang. Obj ect nReacti onsReact ant sSt oi chionetries

mReactionsReactantsDynamic

protected java.l ang. Obj ect nmReacti onsReact ant sDynani c

mReactionsProductsSpecies

protected java.l ang. Obj ect nmReacti onsProduct sSpeci es

mReactionsProductsStoichiometries

protected java.l ang. Obj ect nmReacti onsProduct sStoi chionetries

mReactionsProductsDynamic

protected java.lang. Obj ect nmReacti onsProduct sDynani c
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(continued from last page)

mReactionsL ocal ParamSymbolsM aps
protected java. util.HashMap nReacti onsLocal Par anSynbol sMaps

mReactionRates

protected org. systensbhi ol ogy. mat h. Val ue nReacti onRat es

mReactionsDelayedReactionAssociations

protected org. systenshi ol ogy. chem Del ayedReact i onSol ver
nmReact i onsDel ayedReact i onAssoci ati ons

mReactionSymbols
protected org. systensbi ol ogy. mat h. Synbol nReacti onSynbol s

Constructors

Simulator
public Sinulator()

M ethods

hasDelayedReactionSolver s

prot ect ed bool ean hasDel ayedReacti onSol vers()

isl nitialized

public final boolean islnitialized()

canComputeFluctuations

publ i ¢ bool ean canConput eFl uct uati ons()

resizeDelayedReactionSolvers

protected final void resizeDel ayedReacti onSol vers(int pNunHi storyBins)

prepar eFor Simulation

protected final void prepareForSi nul ati on(doubl e pStart Ti nme)
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(continued from last page)

isStochasticSimulator

public abstract bool ean isStochasticSi nul ator ()

initializeSimulator

protected final void initializeSinulator(Mdel phbdel)
t hr ows Dat aNot FoundExcepti on

setlnitialized

protected void setlnitialized(boolean plnitialized)

clear Simulator State

protected void clearSimulatorState()

initializeDynamicSymbol AdjustmentVectors

protected final void initializeDynam cSynbol Adj ust ment Vect ors()

getAlias
public abstract java.lang.String getAlias()

createSimulationResults

protected final SinulationResults createSinmulati onResul ts(double pStartTine,
doubl e pEndTi ne,
Si mul at or Par anet er s

pSi nul at or Par anet er s
java.lang. String
pResul t sSynbol Nanes,
doubl e pResul t sTi neVal ues,
j ava. |l ang. Obj ect
pResul t sSynbol Val ues,
doubl e
pResul t sFi nal Synbol Fl uct uati ons)

addRequestedSymbolValues

protected final int addRequestedSynbol Val ues(doubl e pCurTi ne,
i nt plLastTi nel ndex,
Synbol pRequest edSynbol s,
doubl e pTi meVal ues,
j ava. |l ang. Obj ect pRet Synbol Val ues)
t hr ows Dat aNot FoundExcepti on
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createTimesArray

protected final static double[] createTi mesArray(double pStartTine,
doubl e pEndTi ne,
i nt pNunTi mePoi nt s)

createRequestedSymbolArray

protected final Synbol[] createRequestedSynbol Array(java. util.HashMap pSynbol Map,
- java.lang. String
pRequest edSynbal s)
t hr ows Dat aNot FoundExcepti on

checkSimulationParameters

public final void checkSi nul ati onParamnet ers(doubl e pStartTi ne,
doubl e pEndTi ne,
Si nul at or Par anmet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi mePoi nt s)
throws java.lang. !l egal Argunment Excepti on,
java.lang. |11 egal St at eExcepti on

check SimulationPar ameter sl mpl

protected abstract voi d checkSi nul ati onPar anet er sl npl ( Si nul at or Par anet er s
pSi nul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s)

computeReactionProbabilities

protected final void conputeReacti onProbabilities()
t hr ows Dat aNot FoundExcepti on

getDelayedReactionEstimatedAver ageFutur eRate

protected final static double getDel ayedReacti onEsti mat edAver ageFut ur eRat e
( Symbol Eval uat or Chem pSynbol Eval uat or,
Del ayedReact i onSol ver pDel ayedReacti onSol vers)

t hr ows
Dat aNot FoundExcepti on

clear ExpressionValueCaches

protected final void clear Expressi onVal ueCaches()

computeDerivative

protected final void conputeDerivative(doubl e pTenpDynan cSynbol Val ues,
doubl e pDynam cSynbol Deri vati ves)
t hr ows Dat aNot FoundExcepti on
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(continued from last page)

setProgressReporter

public final void setProgressReporter(SinmulationProgressReporter
pSi nul ati onProgressReporter)

setController

public final void setController(SimulationController pSinulationController)

setStatusUpdatel nter val Seconds

public final void setStatusUpdatel nterval Seconds(doubl e pUpdat el nt er val Seconds)
throws java.lang. 1!l egal Argument Excepti on

setMinNumM illisecondsFor Update
protected final void setMnNumM || i secondsFor Updat e(l ong pM nNunmM | | i secondsFor Updat e)

getMinDelayedReactionDelay
protected final doubl e getM nDel ayedReacti onDel ay()

computeRatePartial DerivativeExpression

prot ected Expression conputeRatePartial Derivati veExpression(int pReactionCir,
Expressi on
pRat eExpr essi on,
Synbol Val ue pSynbol Val ue,
Synbol Eval uat or Chem
pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on

getReactionRateExpressions

public static Expression[] getReacti onRateExpressions(Reacti on pReactions)
t hr ows Dat aNot FoundExcepti on

checkSimulationPar ameter sFor Deter ministicSimulator

protected void checkSi mul ati onPar anet er sFor Det er mi ni sti ¢Si mul at or ( Si nul at or Par anet er s
pSi nul at or Par anet er s,

i nt
pNunResul t sTi mePoi nt s)
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or g.systemsbiology.chem
Class Simulator Deter ministicBase

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

L—org. syst ensbi ol ogy. chem Si nul at or Det er m ni sti cBase

Direct Known Subclasses:
Si mul at or Det er mi ni sti cRungeKut t aFi xed, Si nul at or Det er i ni sti cRungeKut t aAdapti ve

public abstract class Simulator Deter ministicBase
extends Si mul at or

Simulates the dynamics of a set of coupled chemical reactions described by { @link Reaction} objects using the Runge-Kutta
agorithm (fifth order with adaptive step-size control).

Fields

DEFAULT MAX ALLOWED_RELATIVE ERROR
public static final double DEFAULT MAX ALLOWNED RELATI VE ERROR

DEFAULT MAX ALLOWED _ABSOLUTE_ERROR
public static final double DEFAULT MAX ALLOWNED ABSOLUTE ERROR

DEFAULT FLAG GET_FINAL _SYMBOL FLUCTUATIONS
public static final bool ean DEFAULT FLAG GET_FI NAL_SYMBOL_FLUCTUATI ONS

DEFAULT_NUM_HISTORY_BINS
protected static final int DEFAULT _NUM H STORY_BI NS

mMRK ScratchPad

protected org. systenshi ol ogy. chem Si nul at or Det er mi ni sti cBase. RKScr at chPad
nmRKScr at chPad

Constructors

Simulator Deter ministicBase

public SinmulatorDetermnisticBase()
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M ethods

iterate

protected abstract double iterate(doubl e pNewDynani cSynbol Val ues)
t hr ows Dat aNot FoundExcepti on,
Accur acyExcepti on

rk4step

protected final void rk4step(double pTi neStepSize,
doubl e pNewDynam cSynbol Val ues)
t hrows Dat aNot FoundExcepti on

initialize
public void initialize(Mdel phbdel)
t hr ows Dat aNot FoundExcepti on

computeScale

protected final void conputeScal e(doubl e pTi neSt epSi ze,
doubl e yscal e)
t hr ows Dat aNot FoundExcepti on,
Accur acyExcepti on

rkqc

protected final void rkqc(double pTi neStepSize,
doubl e pDynani cSynbol Val ueScal es,
doubl e pNewDynam cSynbol Val ues,

Mut abl eDoubl e pRet Aggr egat eRel ati veError,
Mut abl eDoubl e pRet Aggr egat eAbsol ut eError)

t hr ows Dat aNot FoundExcepti on

setupErrorTolerances

protected abstract void setupErrorTol erances(Si nul at or Par anet ers pSi nul at or Par ans,
Si nul at or Det er mi ni sti cBase. RKScr at chPad

pRKScr at chPad)

simulate

public SimulationResults simulate(double pStartTine,
doubl e pEndTi ne,

Si nul at or Par anet ers pSi nul at or Par anet er s,

i nt pNunResul t sTi nePoi nt s,

java.l ang. Stri ng pRequest edSynbol Nanes)

t hr ows Dat aNot FoundExcepti on,
java.l ang. 111 egal St at eExcepti on,
Accur acyException
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(continued from last page)

getDefaultSimulator Parameter s

public Sinul atorParaneters getDefault Si nmul at or Par anet er s()

isStochasticSimulator

public bool ean isStochasticSinmul ator ()

allowsl nterrupt

public bool ean all owsl nterrupt()

setupl mpl

protected abstract void setupl npl (doubl e pDel taTi ne,

i nt pNunResul t sTi mePoi nts

Si mul at or Par anet ers pSi nul at or Par ans,

Si mul at or Det er mi ni sti cBase. RKScr at chPad
pRKScr at chPad)
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or g.systemsbiology.chem

Class Simulator Deter ministicRungeK uttaAdaptive

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

L—org. syst ensbi ol ogy. chem Si nul at or Det er m ni sti cBase

I+— or g. syst enshi ol ogy. chem Si nul at or Det er mi ni sti cRungeKut t aAdapti ve

All Implemented interfaces:
I Si mul ator, | Aliasabl ed ass

public final class Simulator Deter ministicRungeK uttaAdaptive
extends Si mul at or Det er mi ni sti cBase
implements| Al i asabl eC ass, | Si mul at or

Simulates the dynamics of a set of coupled chemical reactions described by { @link Reaction} objects using the Runge-Kutta

agorithm (fifth order with adaptive step-size control).

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

Simulator Deter ministicRungeK uttaAdaptive
public Simul atorDeterm ni sti cRungeKuttaAdaptive()

M ethods

iterate

protected doubl e iterate(doubl e pNewDynamn cSynbol Val ues)
t hr ons Dat aNot FoundExcepti on,
Accur acyExcepti on

setupErrorTolerances

protected void setupErrorTol erances(Si nul at or Par anet ers pSi nul at or Par ans,
Si nul at or Det er mi ni sti cBase. RKScr at chPad
pRKScr at chPad)
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(continued from last page)

setupl mpl

protected void setupl npl (doubl e pDel taTi ne,
i nt pNunResul t sTi mePoi nt s,
Si mul at or Par anet ers pSi nmul at or Par ans,
Si nul at or Det er mi ni sti cBase. RKScr at chPad pRKScr at chPad)

check SimulationPar ameter sl mpl

public void checkSi mul ati onPar anet er sl npl ( Si nul at or Par anmet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi mePoi nt s)

getAlias
public java.lang. String getAlias()
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or g.systemsbiology.chem

Class Simulator Deter ministicRungeK uttaFixed

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

L—org. syst ensbi ol ogy. chem Si nul at or Det er m ni sti cBase

I+— or g. syst enshi ol ogy. chem Si mul at or Det er m ni sti cRungeKut t aFi xed

All Implemented interfaces:
I Si mul ator, | Aliasabl ed ass

public final class Simulator Deter ministicRungeK uttaFixed
extends Si mul at or Det er mi ni sti cBase
implements| Al i asabl eC ass, | Si mul at or

Simulates the dynamics of a set of coupled chemical reactions described by { @link Reaction} objects using the Runge-Kutta

agorithm (fifth order with adaptive step-size control).

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

Simulator Deter ministicRungeK uttaFixed
public SimulatorDeterm nisticRungeKuttaFi xed()

M ethods

setupErrorTolerances

protected void setupErrorTol erances(Si nul at or Par anet ers pSi nul at or Par ans,
Si mul at or Det er mi ni sti cBase. RKScr at chPad
pRKScr at chPad)

iterate

protected doubl e iterate(doubl e pNewDynamn cSynbol Val ues)
t hr ows Dat aNot FoundExcepti on,
Accur acyExcepti on
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(continued from last page)

getM axStepSize

prot ected doubl e get MaxSt epSi ze(doubl e pDel taTi ne,
| ong pNunResul t sTi mePoi nt s,
Si mul at or Par anet er s pSi nmul at or Par ans)

setupl mpl

protected void setuplnpl (doubl e pDel taTi ne,
i nt pNunResul t sTi nePoi nt s,
Si nul at or Par anet ers pSi nul at or Par ans,
Si mul at or Det er m ni sti cBase. RKScr at chPad pRKScr at chPad)

checkSimulationPar ameter sl mpl

public void checkSi mul ati onPar anet er sl npl ( Si nul at or Par amet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s)

getAlias
public java.lang. String getAlias()
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or g.systemsbiology.chem
Class Simulator Parameters

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem Si nul at or Paranet ers

public class Simulator Parameters
extends java.lang.Object

Constructors

Simulator Parameters

public Simul at or Par anet ers()

M ethods

toString
public java.lang. String toString()

setStepSizeFraction

public void setStepSizeFraction(java.lang. Doubl e pStepSi zeFracti on)

setStepSizeFraction

public void setStepSizeFraction(doubl e pStepSi zeFraction)

getStepSizeFraction

public java.l ang. Doubl e get St epSi zeFracti on()

setNumHistoryBins
public void set NunHi storyBi ns(int pNunHi storyBins)

getNumHistoryBins
public java.lang.|nteger get NumHi storyBins()
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(continued from last page)

setComputeFluctuations

public void set Conput eFl uct uati ons(bool ean pConput eFl uct uati ons)

getComputeFluctuations

public java.l ang. Bool ean get Conput eFl uct uati ons()

setEnsembleSize

public void set Ensenbl eSi ze(j ava. | ang. | nt eger pEnsenbl eSi ze)

setEnsembleSize
public void setEnsenbl eSi ze(i nt pEnsenbl eSi ze)

getEnsembleSize

public java.lang.|nteger getEnsenbl eSize()

setM axAllowedRéeativeError

public void set MaxAl | owedRel ati veError(java.l ang. Doubl e pMaxAl | owedRel ati veError)

setM axAllowedRéeativeError

public void set MaxAl | owedRel ati veError (doubl e pMaxAl | owedRel ati veError)

getM axAllowedRelativeError
public java.l ang. Doubl e get MaxAl | onedRel ati veError ()

setM axAllowedAbsoluteError
public void set MaxAl | owedAbsol ut eError (java. |l ang. Doubl e pMaxAl | owedAbsol ut eError)

setM axAllowedAbsoluteError
public void set MaxAl | onedAbsol ut eError (doubl e pMaxAl | owedAbsol ut eError)

getM axAllowedAbsoluteError
public java.l ang. Doubl e get MaxAl | owedAbsol ut eError ()
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or g.systemsbiology.chem
Class Simulator StochasticBase

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— or g. syst enshi ol ogy. chem Si nul at or St ochast i cBase

Direct Known Subclasses:
Si nul at or St ochasticG || espi e, Sinmul atorStochasti cTauLeapBase,
Sinmul at or St ochasti c@ bsonBr uck

public abstract class Simulator StochasticBase
extends Si mul at or

Base class for all stochastic simulators.

Fields

DEFAULT_ENSEMBLE_SIZE
public static final int DEFAULT_ENSEMBLE_SI ZE

DEFAULT_FLAG_GET_FINAL_SYMBOL_FLUCTUATIONS
public static final boolean DEFAULT_FLAG GET_FI NAL_SYMBOL_FLUCTUATI ONS

DEFAULT _NUM_HISTORY_BINS
public static final int DEFAULT_NUM H STORY_BI NS

mRandomNumber Gener ator
protected edu. cornell .l assp. houl e. RngPack. RandonEl enent mRandonNunber Gener at or

mPoissonEventGener ator

protected cern.jet.random Poi sson nPoi ssonEvent Gener at or

mDynamicSymbol DelayedReactionAssociations

protected org. systensbi ol ogy. chem Del ayedReact i onSol ver
nmDynani cSynbol Del ayedReact i onAssoci ati ons

Constructors
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(continued from last page)

Simulator StochasticBase

public Sinmul ator StochasticBase()

M ethods

modifyDefaultSimulator Parameter s

protected abstract void nodi f yDefaul t Si nul at or Par anet er s( Si nul at or Par anet er s
pSi mul at or Par anet er s)

setRandomNumber Gener ator

protected void set RandomNunber Gener at or (edu. cornel | . | assp. houl e. RngPack. Randontl enent
pRandomNunber Gener at or)

getRandomNumber Gener ator
protected edu. cornell .l assp. houl e. RngPack. RandonEl enent get RandonmNunber Gener at or ()

getRandomNumber Uniforminterval

protected final static double get RandonmNunber Uni f orm nterva
(edu. cornel | .l assp. houl e. RngPack. Randontl ement pRandomNunber Gener at or)

initializeRandomNumber Gener ator
protected void initializeRandomNunber Gener at or ()

initializePoissonEventGener ator

protected void initializePoi ssonEvent Gener at or ()

checkDynamical SymbolsValues

protected voi d checkDynani cal Synbol sVal ues(bool ean pSi mul ati onl sRunni ng,
Synbol Eval uat or Chem pSynbol Eval uat or)
t hrows AccuracyException

getNextDelayedReactionl ndex

protected final static int getNextDel ayedReacti onl ndex(Del ayedReacti onSol ver
pDel ayedReact i onSol ver s)
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(continued from last page)

updateSymbolValuesFor Reaction

protected final void updateSynbol Val uesFor Reacti on(int pReactionCtr,
doubl e pDynani cSynbol Val ues,
Del ayedReact i onSol ver
pDynam cSynbol Del ayedReact i onAssoci ati ons,
| ong pNunber Firi ngs)
t hr ows Dat aNot FoundExcepti on

chooseDeltaTimeT oNextReaction

protected final doubl e chooseDeltaTi neToNext Reacti on(doubl e pReacti onProbability)

isStochasticSimulator

publ i c bool ean isStochasticSinmul ator ()

iterate

protected abstract double iterate(Mitablelnteger pLastReactionlndex)
t hr ows Dat aNot FoundExcepti on,
java.l ang. 111 egal St at eExcepti on,
Accur acyExcepti on

prepar eFor StochasticSimulation

protected abstract void prepareFor Stochasti cSi nul ati on(doubl e pStartTi nme,
Si mul at or Par anet er s
pSi nul at or Par anet er s)
t hr ons Dat aNot FoundExcepti on,
java.l ang. Il egal Argunent Excepti on

getPoissonEvent

protected final static int getPoi ssonEvent(cern.jet.random Poi sson
pPoi ssonEvent Gener at or
doubl e pMean)

initializeSimulator Stochastic

protected final void initializeSinulatorStochastic(Mdel pModel)
throws | nvalidl nput Exception

choosel ndexOfNextReaction

protected final int choosel ndexOh Next Reacti on(doubl e
pAggr egat eReact i onProbabi | i t yDensity)
throws java.lang. 1! egal Argument Excepti on
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(continued from last page)

simulate

public final SinulationResults sinulate(double pStartTine,
doubl e pEndTi e,
Si mul at or Par anet ers pSi nmul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s,
java.l ang. Stri ng pRequest edSynbol Nanes)
t hr ons Dat aNot FoundExcept i on,
java.l ang. 11| egal St at eExcepti on,
java.l ang. 111 egal Ar gunment Excepti on,
Accur acyExcepti on

allowsl nterrupt

public bool ean all owsl nterrupt ()

checkSimulationPar ameter sl mpl

protected void checkSi mul ati onPar amet er sl npl ( Si mul at or Par anet er s pSi nul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s)

getDefaultSimulator Parameter s

public Sinul atorParaneters get Defaul t Si mul at or Par anet er s()
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or g.systemsbiology.chem

Class Simulator StochasticGibsonBruck

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— org. syst enshi ol ogy. chem Si nul at or St ochast i cBase

I+—org. syst ensbi ol ogy. chem Si nul at or St ochasti cG bsonBr uck

All Implemented interfaces:
I Si mul ator, | Aliasabl ed ass

public final class Simulator StochasticGibsonBruck
extends Si mul at or St ochast i cBase
implements| Al i asabl eC ass, | Si mul at or

Implementation of the Gibson-Bruck "Next Reaction™ algorithm. Note: If the Model contains M reactions with custom reaction
rate expressions, the Gibson algorithm will require M~2 memory because each of the M reactions will need to be recomputed when
any of the other reactions occurs.

Fields

CLASS ALIAS
public static final java.lang.String CLASS ALI AS

Constructors

Simulator StochasticGibsonBruck

public SinmulatorStochasticG bsonBruck()

M ethods

prepar eFor StochasticSimulation

protected void prepareFor StochasticSi mul ati on(doubl e pStartTi ne,
Si mul at or Par anet er s
pSi nul at or Par anet er s)
t hr ows Dat aNot FoundExcepti on

iterate

protected doubl e iterate(Mtabl el nteger plLast Reacti onl ndex)
t hr ows Dat aNot FoundExcepti on,
java.lang. |11 egal St at eExcepti on
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(continued from last page)
initialize
public void initialize(Mdel phbdel)

t hr ows Dat aNot FoundExcepti on,
I nval i dl nput Excepti on

modifyDefaultSimulator Parameters

protected voi d nodifyDefaul t Si mul at or Par anet er s( Si nmul at or Par anet er s
pSi nul at or Par anet er s)

getAlias
public java.lang. String getAlias()
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or g.systemsbiology.chem

Class Simulator StochasticGillespie

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— org. syst enshi ol ogy. chem Si nul at or St ochast i cBase

I+—org. syst ensbi ol ogy. chem Si mul at or St ochasticG | | espi e

All Implemented interfaces:
I Si mul ator, | Aliasabl ed ass

public final class Simulator StochasticGillespie
extends Si mul at or St ochast i cBase
implements| Al i asabl eC ass, | Si mul at or

Simulates the dynamics of a set of coupled chemical reactions described by { @link Reaction} objects using the Gillespie
stochastic algorithm, "direct method".

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

Simulator StochasticGillespie
public SimulatorStochasticGll espie()

M ethods

prepar eFor StochasticSimulation

protected void prepareFor StochasticSi mul ati on(doubl e pStartTi e,
Si mul at or Par anet er s
pSi nul at or Par anet er s)

iterate

protected doubl e iterate(Mtabl el nteger plLastReacti onl ndex)
t hr ows Dat aNot FoundExcepti on,
java.lang. 111 egal St at eExcepti on
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(continued from last page)
initialize
public void initialize(Mdel phbdel)

t hr ows Dat aNot FoundExcepti on,
I nval i dl nput Excepti on

modifyDefaultSimulator Parameters

protected voi d nodifyDefaul t Si mul at or Par anet er s( Si nmul at or Par anet er s
pSi nul at or Par anet er s)

getAlias
public java.lang. String getAlias()
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or g.systemsbiology.chem
Class Simulator StochasticT auL eapBase

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— org. syst enshi ol ogy. chem Si nul at or St ochast i cBase

I+— or g. syst enshi ol ogy. chem Si nul at or St ochast i cTauLeapBase

Direct Known Subclasses:
Si nul at or St ochasti cTauLeapSi npl e, Si nul at or St ochasti cTauLeapConpl ex

public abstract class Smulator StochasticT aulL eapBase
extends Si mul at or St ochast i cBase

Simulates the dynamics of a set of coupled chemical reactions described by { @link Reaction} objects using the Gillespie
stochastic algorithm, "tau-leap method".

Fields

mReactionHasL ocal SymbolsFlags

prot ect ed bool ean nReacti onHasLocal Synbol sFl ags

mAllowedError
prot ected doubl e nmAl | owedError

mNumNonL eaplterationsSincel astL eapCheck
protected | ong nNunmNonLeaplterati onsSi nceLast LeapCheck

mL astlterationWasL eap

protected bool ean nlLastlterati onWaslLeap

mMinRatioOfL eapTimeT oReactionTimeScale

protected | ong nM nRati oOf LeapTi neToReacti onTi neScal e

CLASS ALIAS
public static final java.lang.String CLASS ALI AS
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(continued from last page)

Constructors

Simulator StochasticT auL eapBase

public Simul at or St ochasti cTauLeapBase()

M ethods

prepar eFor StochasticSimulation

protected void prepareFor StochasticSi mul ati on(doubl e pStartTi e,
Si mul at or Par anet er s
pSi nul at or Par anet er s)
throws java.lang. |1 egal Argument Excepti on

iterate

protected doubl e iterate(Mtabl el nteger plLastReacti onl ndex)
t hr ons Dat aNot FoundExcepti on,
java.l ang. 11 egal St at eExcepti on,
Accur acyExcepti on

computeLeapTime

protected abstract doubl e conputelLeapTi me(doubl e pSunReacti onProbabilities)
t hr ows Dat aNot FoundExcepti on

initializeTaulL eap

protected abstract void initializeTauLeap(Synbol Eval uat or Chem pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on,
I nval i dl nput Excepti on

initialize
public void initialize(Mdel phbdel)

t hr ons Dat aNot FoundExcepti on,
I nval i dl nput Excepti on

getAlias
public java.lang. String getAlias()

modifyDefaultSimulator Parameter s

protected voi d nodifyDefaul t Si nul at or Par anet er s( Si nul at or Par anet er s
pSi nul at or Par anet er s)
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checkSimulationPar ameter sl mpl

protected void checkSi mul ati onPar amet er sl npl ( Si mul at or Par anet er s pSi nul at or Par anet er s,
i nt pNunResul t sTi nePoi nt s)
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org.systemshiol ogy.chem.Simul ator Stochasti cTaul eapComplex

or g.systemsbiology.chem
Class Simulator StochasticT auL eapComplex

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— org. syst enshi ol ogy. chem Si nul at or St ochast i cBase

I+— or g. syst enshi ol ogy. chem Si nul at or St ochast i cTauLeapBase

I+— or g. syst enshi ol ogy. chem Si nmul at or St ochast i cTauLeapConpl ex

All Implemented interfaces:
I Si mul ator, | Aliasabl ed ass

public class Simulator StochasticT auL eapComplex
extends Si mul at or St ochast i cTauLeapBase
implements| Al i asabl eC ass, | Si mul at or

Implementation of Gillespie's " Tau-Leap" simulator that is optimized for complex models (models with complex rate law
expressions that will have very complicated partial derivatives).

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

Simulator StochasticTauL eapComplex
public Simul at or St ochasti cTauLeapConpl ex()

M ethods

computeLeapTime

prot ected doubl e conput eLeapTi ne(doubl e pSunReacti onProbabilities)
t hr ows Dat aNot FoundExcepti on

initializeTaulL eap

protected void initializeTauLeap(Synbol Eval uat or Chem pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on
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or g.systemsbiology.chem

Class Simulator StochasticTauL eapSimple

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— org. syst enshi ol ogy. chem Si nul at or St ochast i cBase

I+— or g. syst enshi ol ogy. chem Si nul at or St ochast i cTauLeapBase

I+— or g. syst enshi ol ogy. chem Si mul at or St ochast i cTauLeapSi npl e

All Implemented interfaces:
I Si mul ator, | Aliasabl ed ass

public class Simulator StochasticTauL eapSimple
extends Si mul at or St ochast i cTauLeapBase
implements| Al i asabl eC ass, | Si mul at or

Implementation of Gillespie's"Tau-Leap" simulator that is optimized for simple models (models with simple elementary reactions,
rather than complex rate law expressions).

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

Simulator StochasticTauL eapSimple
public Simul at or St ochasti cTauLeapSi npl e()

M ethods

computeLeapTime

prot ected doubl e conput eLeapTi ne(doubl e pSunReacti onProbabilities)
t hr ows Dat aNot FoundExcepti on

initializeTaulL eap

protected void initializeTauLeap(Synbol Eval uat or Chem pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on,
I nval i dl nput Excepti on
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or g.systemsbiology.chem
Class Species

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol Val ue

I+— or g. syst ensbi ol ogy. chem Speci es

public final class Species
extends Synbol Val ue

Represents a distinct, named chemical species. Must residein a{ @link Compartment}. The species name does not have to be
globally unique; two species can have the same name, if they reside in a different compartment. The "symbol name" is constructed
using the species name and the compartment name, and it will be different between the two species. A species abject has a value
associated with it, by virtue of the superclass { @link org.systemsbiol ogy.math.SymbolVValue} . This value represents the amount of
the species present, in molecules.

Constructors

Species

public Species(java.lang. String pNang,
Conpart nent pConpart nent)

Species

public Speci es(Synbol Val ue pSynbol Val ue,
Conpart nent pConpart nent)

M ethods

setSpeciesPopulation

public void set Speci esPopul ati on(doubl e pSpeci esPopul ati on)

setSpeciesPopulation

public void set Speci esPopul ati on( Expressi on pSpeci esPopul ati on)

getName
public java.lang. String get Nane()

getCompartment
public Conpartnment get Conpartment ()

Page 70



org.systemsbiol ogy.chem.Species

equals

publi ¢ bool ean equal s(Speci es pSpeci es)

clone

public java.l ang. Object clone()

toString
public java.lang. String toString()
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or g.systemsbiology.chem

Class SteadyStateAnalyzer

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem St eadySt at eAnal yzer

public final class SteadyStateAnalyzer
extends java.lang.Object

Class providing functions for analyzing the steady-state behavior of a{ @link Model}. To usethis class, you must have previously
run asimulation using a{ @link 1Simulator}, and have references to the { @link Symbol EvaluatorChem} object that will return the
final values for species concentrations in the model, resulting from the simulation.

Constructors

SteadyStateAnalyzer
public SteadyStateAnal yzer (Mddel pModel)

M ethods

computeJacobian

public static java.lang. Qbject[] conputeJacobi an( Expressi on pReacti onRat eExpr essi ons,
Reacti on pReacti ons,
Speci es pSpeci es,
j ava. |l ang. Obj ect
pReact i onSpeci esAdj ust nent Vect or s,
Synbol Eval uat or Chem pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on

estimateSpeciesFluctuations

public static double[] estimateSpeci esFluctuations(Reaction pReactions,
Speci es pSpeci es,
j ava. | ang. Obj ect
pReact i onSpeci esAdj ust ment Vect or s,
doubl e pReactionProbabilities,
Synbol Eval uat or Chem
pSynbol Eval uat or)

t hr ows Dat aNot FoundExcepti on

For the supplied reactions and species, estimates the steady-state species fluctuations in the model. If the estimateis
unsuccessful (e.g., because of the absence of an eigenvalue with negative real part), null is returned.
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or g.systemsbiology.chem
Class SymbolEvaluator Chem

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol Eval uat or

I+— or g. syst enshi ol ogy. chem Synbol Eval uat or Chem

public final class SymbolEvaluator Chem
extends Synbol Eval uat or

Symbol Evaluator class used for chemical simulations.

Constructors

SymbolEvaluator Chem

publ i c Synmbol Eval uat or Chen{ bool ean pUseExpr essi onVal ueCachi ng,
Synbol Eval uat i onPost Pr ocessor

pSynbol Eval uat i onPost Processor,
Reser vedSynbol Mapper pReservedSynbol Mapper,
java. util.HashMap pSynbol svap)

M ethods

getReser vedSymbolM apper
publ i c ReservedSynbol Mapper get ReservedSynbol Mapper ()

setlL ocal SymbolsM ap
public void setLocal Synbol sMap(java. util.HashMap pLocal Synbol sivap)

setTime

public void setTi ne(doubl e pTine)

getTime
public doubl e getTinme()

getExpressionValue

publ i c Expression get Expressi onVal ue( Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on
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getUnindexedValue

publi ¢ doubl e get Uni ndexedVal ue( Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on
java.lang. 111 egal St at eExcepti on

hasValue
publ i ¢ bool ean hasVal ue( Synbol pSynbol)

getSymbol
public Synmbol get Synbol (java.lang. String pSynbol Nane)
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or g.systemsbiology.chem

Class TimeSeriesOutputFor mat

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem Ti neSeri esQut put For nat

public class TimeSeriesOutputFor mat
extends java.lang.Object

Enumeration class for output file formats that are supported by the { @link TimeSeriesSymbolVa uesReporter} class.

Fields

CSV_EXCEL
public static final org.systensbiol ogy.chem Ti neSeri esQut put For mat CSV_EXCEL

CSV_MATLAB
public static final org.systensbiol ogy.chem Ti neSeri esQut put For mat CSV_MATLAB

CSV_GNUPLOT
public static final org.systensbiol ogy.chem Ti neSeri esQut put For mat CSV_GNUPLOT

M ethods

toString
public java.lang. String toString()

get
public static TinmeSeriesQutputFormat get(java.lang. String pNane)

updateDecimalFor matSymbols

public voi d updat eDeci mal For mat Synbol s(j ava. t ext. Deci nal For mat Synbol s
pDeci mal For mat Symnbol s)

getNaN
public java.lang. String get NaN()
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getlnfinity
public java.lang. String getlnfinity()

getSortedFileFormatNames
public static java.lang. String[] get SortedFil| eFor mat Nanes()

getCommentChar
public char get Conment Char ()
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or g.systemsbiology.chem

Class TimeSeriesSymbolValuesReporter

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem Ti neSeri esSynbol Val uesReport er

public class TimeSeriesSymbolValuesReporter
extends java.lang.Object

Class for printing time-series datato a PrintWriter.

Constructors

TimeSeriesSymbolValuesReporter
public Ti meSeri esSynbol Val uesReporter ()

M ethods

reportTimeSeriesSymbolValues

public final static void reportTi neSeriesSynbol Val ues(java.io.PrintWiter
pPrintWiter,
java.lang. String
pRequest edSynbol Nanes,
doubl e pTi meVal ues,
j ava. |l ang. Obj ect pSynbol Val ues,
Ti meSer i esCut put For mat
pTi meSeri esQut put For mat )
t hr ows
java.l ang. Il egal Argunent Excepti on

reportTimeSeriesSymbolValues

public final static void reportTi neSeriesSynbol Val ues(java.io.PrintWiter
pPrintWiter,

java.lang. String
pRequest edSynbol Nanes,

doubl e pTi meVal ues,

j ava. |l ang. Obj ect pSynbol Val ues,

J ava. t ext . Nunber For nat
pNurber For mat ,

Ti meSer i esCut put For mat
pTi meSeri esQut put For mat )

t hr ows

java.l ang. 111 egal Argument Excepti on
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or g.systemsbiology.chem.sow

This package contains classes used to provide an interface to theor g. syst ensbi ol ogy. chempackage viathe Systems
Biology Workbench (SBW) system. The overview for the SBW system

is available on the web. </p>
In order to compile this package, you will need to have the SBW system installed on the build system and the target (runtime)

system. In particular, this package makes use of the JAR files

/fusr/local/libl/ SBWCore.jar
[usr/ 1 ocal / nodul es/ SBWal i dat e. j ar
whre &quot;/ usr /| ocal

P>
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org.systemshiol ogy.chem.sbw.I SimulationDriverService

or g.systemsbiology.chem.sbw
| nterface | SimulationDriver Service

public interface | SSimulationDriver Service

M ethods

doAnalysis
public void doAnal ysis(java.lang. String pMdel DefinitionText)
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or g.systemsbiology.chem.sbw
Class SimulationDriver M odule

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem sbw. Si nul ati onDri ver Modul e

public class SimulationDriver M odule
extends java.lang.Object

Fields

MODULE_UNIQUE_NAME
public static final java.lang. String MODULE UN QUE NANME

MODULE_DISPLAY _NAME
public static final java.lang. String MODULE DI SPLAY_ NAVE

CATEGORY_NAME
public static final java.lang. String CATEGORY_NAME

Constructors

SimulationDriverModule
public SimulationDriverMdul e()

M ethods

getConfig
public static AppConfig get Config()

main

public static void nmain(java.lang. String pArgs)
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or g.systemsbiology.chem.sbw
Class SimulationDriver Service

j ava. | ang. Obj ect
+-org. systensbi ol ogy. chem sbw. Si nul ati onDri ver Servi ce

All Implemented interfaces:
I Si mul ati onDri ver Service

public class SimulationDriver Service
extends java.lang.Object
implements| Si mul ati onDri ver Servi ce

Fields

SERVICE_NAME
public static final java.lang.String SERVI CE_NAME

SERVICE_DESCRIPTION
public static final java.lang. String SERVI CE_DESCRI PTI ON

Constructors

SimulationDriver Service

public SinulationDriverService()

M ethods

doAnalysis
public void doAnal ysi s(java.lang. String pMdel Descri ptionText)

doAnalysisCM DL
public void doAnal ysi sCVDL(j ava. |l ang. String pMdel Descri ptionText)
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org.systemshiol ogy.chem.sbml.MarkupL anguagel mporter

or g.systemsbiology.chem.sbmi
Class M arkupL anguagel mporter

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem sbm . Mar kupLanguagel nport er

public class M ar kupL anguagel mpor ter
extends java.lang.Object

Proxy class for interrogating a parsed SBML document. Uses the SBMLVaidate.SBMLReader class to parse and query an SBML
document contained in a String. Used by the { @link M odel BuilderM arkupLanguage} class.

See Also:
or g. syst enshi ol ogy. chem sbmi . Model Bui | der Mar kupLanguage

Constructors

M ar kupL anguagel mporter
publ i ¢ Mar kupLanguagel nporter ()

M ethods

readM odel Description

public void readModel Descri ption(java.lang. String pMdel Descri pti on)
throws | nvalidl nput Exception

getModelName
public java.lang. String get Model Nane()

getNumCompartments
public int getNumConpartments()

getNumReactions
public int getNumReactions()

getNumFloatingSpecies
public int getNunFl oati ngSpecies()
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(continued from last page)

getNumBoundar ySpecies
public int getNunBoundarySpecies()

getNumGlobal Parameters
public int getNund obal Paranet ers()

getNthCompartmentName
public java.lang. String get Nt hConpart nent Nane(i nt conpart nent)

getNthFloatingSpeciesName

public java.lang. String get Nt hFl oati ngSpeci esNanme(i nt fl oati ngSpeci es)

getNthBoundarySpeciesName
public java.lang. String get Nt hBoundar ySpeci esNanme(i nt boundar ySpeci es)

getNthFloatingSpeciesCompartmentName
public java.lang. String get Nt hFl oati ngSpeci esConpartnment Nane(int fl oatingSpecies)

getNthBoundarySpeciesCompartmentName
public java.lang. String get Nt hBoundar ySpeci esConpart ment Nane(i nt boundar ySpeci es)

getNthReactionName

public java.lang. String get Nt hReacti onNane(int reaction)

getNumReactants

public int getNunReactants(int reaction)

getNumProducts

public int getNunProducts(int reaction)

getNthReactantName

public java.lang. String get Nt hReact ant Nane(i nt reaction
int reactant)
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(continued from last page)

getNthProductName

public java.lang. String get Nt hProduct Name(i nt reaction,
i nt product)

getKineticLaw

public java.lang. String getKineticLaw(int reaction)

getNthReactantStoichiometry

public int getNt hReactant Stoichionetry(int reaction,
int reactant)

getNthProductStoichiometry

public int getN hProduct Stoichionmetry(int reaction,
i nt product)

getNumParameters

public int getNunParanmeters(int reaction)

getNthParameter Name

public java.lang. String get Nt hParamet er Nane(int reaction,
i nt paraneter)

getNthParameter Value

publ i c doubl e get Nt hParanet er Val ue(i nt reaction,
i nt parameter)

getNthParameter HasValue

publi c bool ean get Nt hPar anet er HasVal ue(i nt reaction,
i nt paraneter)

getNthGlobal Parameter Name

public java.lang. String get Nt hd obal Par anet er Name(i nt gl obal Par anet er)
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(continued from last page)

hasValue

publ i c bool ean hasVal ue(java.lang. String nane)
throws | nvalidl nput Exception

getValue

publ i c doubl e getVal ue(java.lang. String nane)
throws | nvalidl nput Exception

getBuiltinFunctionlnfo

public java.lang. String[] getBuiltinFunctionlnfo(java.lang.String nane)

getBuiltinFunctions
public java.lang. String[] getBuiltinFunctions()

getNumRules
public int getNunmRul es()

getNthRuleName
public java.lang. String get Nt hRul eNane(i nt plndex)

getNthRuleFormula
public java.lang. String get Nt hRul eFormul a(i nt pl ndex)

getNthRuleType
public java.lang. String get Nt hRul eType(int plndex)

getSubstanceUnitsString

public java.lang. String get SubstanceUnitsString()
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or g.systemsbiology.chem.sbmi

Class M odelBuilder M ar kupL anguage

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. chem sbni . Model Bui | der Mar kupLanguage

All Implemented interfaces:
| Al'i asabl ed ass, | Model Bui |l der

public class M odelBuilder M ar kupL anguage
extends java.lang.Object
implements | Model Bui | der, | Ali asabl eCl ass

Builds a{ @link org.systemsbiology.chem.Model model} from SBML input. The SBML must be valid SBML level 1 (version 1
or 2), with the following restrictions:

- units are not allowed
- rule definitions of type & quot;rate& quot; are not allowed
- pre-defined kinetic law functions such as & quot;uui& quot; and & quot;massi& quot; are not supported

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

Constructors

M odelBuilder M arkupL anguage
publ i ¢ Mbdel Bui | der Mar kupLanguage()

M ethods

readM odel

public java.lang. String readMvbdel (java.i o. | nput Stream pl nput Streamn
throws | nvalidl nput Exception

writeM odel

public void witeMdel (java.lang. String pQutput Dat a,
j ava. i o. Qut put St r eam pCQut put St rean)
throws | nvalidl nput Exception
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(continued from last page)

buildM odel

public Mdel buil dvbdel (java.i o. | nput Stream pl nput Stream
- I ncl udeHandl er pl ncl udeHandl er)
throws | nvalidl nput Excepti on,
java.io. | OException

Processes an SBML model into a{ @link Model} object, and returns the model name. Note that according to the SBML
specification, there can be only one model per SBML document or data stream.

getFileRegex
public java.lang. String getFil eRegex()
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or g.systemsbiology.chem.sbmi

Class M odelExporter M ar kupL anguage

j ava. | ang. Obj ect
+-org. systensbi ol ogy. chem sbnm . Model Export er Mar kupLanguage

All Implemented interfaces:
| Al'i asabl ed ass, | Mbdel Exporter

public class M odelExporter M ar kupL anguage
extends java.lang.Object
implements | Model Exporter, |1 Aliasabl ed ass

Exports a{ @link org.systemshiology.chem.Maodel} to the Systems Biology Markup Language (SBML) format, Level 1, Version 1
or 2 (Version 2 isthe default).

Fields

CLASS ALIAS
public static final java.lang. String CLASS ALI AS

DEFAULT_REACTION_PARAMETER_SYMBOL_NAME
public static final java.lang. String DEFAULT_REACTI ON_PARAMETER SYMBOL_NAME

DEFAULT_SPECIFICATION

public static final
or g. syst ensbi ol ogy. chem sbni . Model Export er Mar kupLanguage. Speci fi cati on
DEFAULT_SPECI FI CATI ON

Constructors

ModelExporter M arkupL anguage
publ i c Mdel Exporter Mar kupLanguage()

M ethods
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(continued from last page)

export

public void export(Mdel pModel,
java.io.PrintWiter pQutputWiter)

throws java.lang. |l egal Argunent Excepti on,
Dat aNot FoundExcept i on,
java.l ang. 111 egal St at eExcepti on,

J ava. | ang. Unsupport edOper ati onExcepti on,
Model Export er Excepti on

export

public void export(Mdel pModel,
java.io.PrintWiter pQutputWiter,
Model Export er Mar kupLanguage. Speci fi cation pSpecification)

throws java.lang. |l 1 egal Argument Excepti on,
Dat aNot FoundExcept i on,
java.lang. 11 egal St at eExcepti on,

j ava. |l ang. Unsupport edOper ati onExcepti on,
Mbdel Export er Excepti on

Given a{@link org.systemshiology.chem.Model} object defining a system of chemical reactions and theinitial species
populations, writes out the SBML description of the model and initial species populations, to the output stream contained
inpCQut put Witer.

getFileRegex
public java.lang. String getFil eRegex()
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or g.systemsbiology.chem.sbmi
Class M odelExporter M ar kupL anguage.Specification

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem sbm . Model Export er Mar kupLanguage. Speci fi cation

public static class M odel Exporter M ar kupL anguage.Specification
extends java.lang.Object

Fields

LEVEL1 VERSION1

public static final
org. syst emsbi ol ogy. chem sbni . Model Export er Mar kupLanguage. Speci fi cati on LEVEL1_VERSI ON1

LEVEL1 VERSION2

public static final
or g. syst enshi ol ogy. chem sbmi . Model Export er Mar kupLanguage. Speci fi cati on LEVEL1_VERSI ON2

M ethods

getLevel
public java.lang. String getlLevel ()

getVersion

public java.lang. String getVersion()

toString
public java.lang. String toString()
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or g.systemsbiology.chem.sbmi
Class SubstanceUnit

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem sbm . Subst anceUni t

public class SubstanceUnit
extends java.lang.Object

Enumeration of all allowed substance units, for SBML models to be imported into a{ @link org.systemshiology.chem.Model} .

Fields

I TEM
public static final org.systensbiol ogy.chem sbnl . SubstanceUnit | TEM

MOLE
public static final org.systensbiol ogy.chem sbnl . SubstanceUnit MOLE

M ethods

get
public static SubstanceUnit get(java.lang. String pNane)

toString
public java.lang. String toString()

getConversionToM olecules

publ i c doubl e get Conversi onToMol ecul es()

Page 92



org.systemshiol ogy.chem.sbml.Symbol Eval uationPostProcessorChemMarkupL anguage

or g.systemsbiology.chem.sbmi
Class Symbol EvaluationPost Pr ocessor ChemM ar kupL anguage

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. mat h. Synbol Eval uat i onPost Pr ocessor

L—org.systensbioIogy.chen1sbn1.SynbolEvaIuationPostProcessorChen“hrkupLanguage

public final class Symbol EvaluationPostProcessor ChemM ar kupL anguage
extends Synbol Eval uat i onPost Processor

Constructors

SymbolEvaluationPostPr ocessor ChemM ar kupL anguage

publ i ¢ Synbol Eval uati onPost Processor ChenVar kupLanguage(j ava. util . HashMap
pSpeci esConpar t nent Map,
java. util.HashSet pReactionSet,
doubl e
pConvert Subst anceToMl ecul es)

M ethods

clone

public java.lang. Object clone()

getConvertSubstanceT oM olecules
publ i c doubl e get Convert Subst anceToMl ecul es()

modifySymbol

public java.lang. String nodifySynbol (Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on

modifyResult

publi ¢ doubl e nodi f yResul t (Synmbol pSynbol
Synbol Eval uat or pSynbol Eval uat or,
doubl e pSynbol Val ue)
t hr ows Dat aNot FoundExcepti on
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org.systemsbiol ogy.chem.odetojava. SimulatorOdeT oJavaBase

or g.systemsbiology.chem.odetoj ava
Class Simulator OdeT oJavaBase

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— or g. syst enshi ol ogy. chem odet oj ava. Si nul at or GdeToJavaBase

All Implemented interfaces:
odeToJava.modules.ODERecorder, odeToJava.modules.ODE

Direct Known Subclasses:

Si mul at or deToJavaRungeKut t aAdapti ve, Sinul at or GdeToJavaRungeKuttal nplicit

public abstract class Simulator OdeT oJavaBase
extends Si mul at or
implements odeToJava.modules.ODE, odeToJava.modules.ODERecorder

Fields

DEFAULT MAX ALLOWED RELATIVE ERROR
public static final double DEFAULT MAX_ALLOWED RELATI VE_ERROR

DEFAULT_MAX_ ALLOWED_ABSOLUTE_ERROR
public static final double DEFAULT_MAX_ALLOWED_ ABSCLUTE_ERROR

DEFAULT FLAG GET_FINAL _SYMBOL_FLUCTUATIONS
public static final bool ean DEFAULT _FLAG GET_FI NAL_SYMBOL_FLUCTUATI ONS

DEFAULT _NUM_HISTORY_BINS
protected static final int DEFAULT_NUM H STORY_BI NS

Constructors

Simulator OdeT oJavaBase

public SimulatorOdeToJavaBase()

M ethods
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runExter nalSimulation

(continued from last page)

protected abstract void runExternal Si nul ati on(odeToJava. nodul es. Span

pSi mul at i onTi meSpan,

doubl e plnitial Dynam cSynbol Val ues,
doubl e plnitial StepSize,

doubl e pMaxAl | owedRel ati veError,

doubl e pMaxAl | owedAbsol ut eError,
java.lang. String pTenpCQut put Fi | eNane)

simulate

public SinmulationResults sinmulate(double pStartTine,

doubl e pEndTi ne,

Si nul at or Par anmet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi mePoi nt s,
java.l ang. Stri ng pRequest edSynbol Nanes)
t hr ows Dat aNot FoundExcepti on,
java.lang. 111 egal St at eExcepti on,
j ava.l ang. 111 egal Argument Except i on,
Accur acyExcepti on,
Si mul ati onFai | edExcepti on

readSimulationOutput

protected void readSi mul ati onQut put (java.io.File pSimulationResul tsFile,

t hr ows

Synbol Eval uat or Chem pSynbol Eval uat or,
doubl e pDynani cSynbol Val ues,

doubl e pStartTine,

doubl e pEndTi ne,

i nt pNunResul t sTi nePoi nt s,

Synbol pRequest edSynbol s,

doubl e pRet Resul t sTi meVal ues,

j ava. |l ang. Obj ect pRet Resul t sSynbol Val ues)
I nval i dl nput Excepti on,

Dat aNot FoundExcepti on,

java.io. Fi | eNot FoundExcepti on,
java.io. | OException,

Si mul ati onFai | edExcepti on

f

public final double[] f(double t,
doubl e x)

g

public final double[] g(double t,
doubl e x)

record

public final void record(double t,

doubl e x)
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initialize
public void initialize(Mdel phbdel)
t hr ows Dat aNot FoundExcepti on

getDefaultSimulator Parameter s

public Sinul atorParaneters get Defaul t Si mul at or Par anet er s()

isStochasticSimulator

public bool ean isStochasticSinmul ator ()

check SimulationPar ameter sl mpl

public void checkSi mul ati onPar anet er sl npl ( Si nul at or Par anmet ers pSi nul at or Par anet er s,
i nt pNunResul t sTi mePoi nt s)
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or g.systemsbiology.chem.odetoj ava

Class Simulator OdeT oJavaRungeK uttaAdaptive

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— or g. syst enshi ol ogy. chem odet oj ava. Si nul at or GdeToJavaBase

I+— or g. syst enshi ol ogy. chem odet oj ava. Si nul at or GdeToJavaRungeKut t aAdapti ve

All Implemented interfaces:
I Simul ator, |Aliasabl ed ass, odeToJavamodules.ODERecorder, odeToJava.modules.ODE

public final class Simulator OdeT oJavaRungeK uttaAdaptive
extends Si mul at or OdeToJavaBase

implements odeToJava.modules.ODE, odeToJava.modules.ODERecorder, | Al i asabl ed ass,
I Si mul at or

Fields

CLASS ALIAS
public static final java.lang.String CLASS ALI AS

Constructors

Simulator OdeT oJavaRungeK uttaAdaptive
public Si nmul at or ddeToJavaRungeKut t aAdapti ve()

M ethods

runExter nalSimulation

protected void runExternal Si nul ati on(odeToJava. nodul es. Span pSi mul ati onTi meSpan,
doubl e pl nitial Dynam cSynbol Val ues,
doubl e plnitial StepSize,
doubl e pMaxAl | owedRel ati veError,
doubl e pMaxAl | owedAbsol ut eError,
java.lang. String pTenpCQut put Fi | eNane)

allowsl nterrupt

public bool ean all owsl nterrupt ()
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(continued from last page)

getAlias
public java.lang. String getAlias()
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or g.systemsbiology.chem.odetoj ava
Class Simulator OdeT oJavaRungeK uttal mplicit

j ava. | ang. Obj ect

+-org. syst enshi ol ogy. chem Si nul at or

I+— or g. syst enshi ol ogy. chem odet oj ava. Si nul at or GdeToJavaBase

I+— or g. syst enshi ol ogy. chem odet oj ava. Si nul at or GdeToJavaRungeKut tal nplicit

All Implemented interfaces:
I Simul ator, |Aliasabl ed ass, odeToJavamodules.ODERecorder, odeToJava.modules.ODE

public final class Simulator OdeT oJavaRungeK uttal mplicit
extends Si mul at or OdeToJavaBase

implements odeToJava.modules.ODE, odeToJava.modules.ODERecorder, | Al i asabl ed ass,
I Si mul at or

Fields

CLASS ALIAS
public static final java.lang.String CLASS ALI AS

Constructors

Simulator OdeT oJavaRungeK uttal mplicit
public Sinmul at or CddeToJavaRungeKuttal nplicit()

M ethods

allowsl nterrupt

publi c bool ean all owsl nterrupt ()

runExter nalSimulation

protected void runExternal Si nul ati on(odeToJava. nodul es. Span pSi nul ati onTi meSpan,
doubl e plnitial Dynam cSynbol Val ues,
doubl e plnitial StepSize,
doubl e pMaxAl | owedRel ati veError,
doubl e pMaxAl | owedAbsol ut eError,
java.lang. String pTenpCQut put Fi | eNane)
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(continued from last page)

getAlias
public java.lang. String getAlias()
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or g.systemsbiology.chem.app

This package contains classes for agraphical user interface (GUI) application front-end for the or g. syst ensbi ol ogy. chem
P>
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or g.systemsbiology.chem.app

Class AboutDialog

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem app. About Di al og

public class AboutDialog
extends java.lang.Object

Constructors

AboutDialog
public About Di al og(j ava. awt . Conponent pMai nFr ane)

M ethods

show
public void show()
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or g.systemsbiology.chem.app
Class ChemFileFilter

j ava. | ang. Obj ect
+- javax.swing.filechooser.FileFilter

+-org. systensbhi ol ogy. chem app. Chentil eFilter

public class ChemFileFilter
extends javax.swing.filechooser.FileFilter

Constructors

ChemFileFilter
public ChenFileFilter()

M ethods

accept

public bool ean accept(java.io.File file)

getDescription
public java.lang. String getDescription()
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or g.systemsbiology.chem.app
Class Editor Pane

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem app. Edi t or Pane

public class Editor Pane
extends java.lang.Object

Constructors

Editor Pane

public EditorPane(java. awm . Cont ai ner pPane)

M ethods

handleCut
public void handl eCut ()

handlePaste
public void handl ePast e()

handleCopy
public voi d handl eCopy()

handleResize

public voi d handl eResi ze(i nt changeW dt hPi xel s,
i nt changeHei ght Pi xel s)

close

public bool ean cl ose()

open
public void open()
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save

public void save()

saveAs
public void saveAs()

processM odel
publ i c Mbdel processhbdel ()

saveEditBuffer ToFile
public void saveEditBuf ferToFil e(java.lang. String pFil eNane)

loadFileT oEditBuffer
public void | oadFi | eToEdi t Buf fer (j ava. |l ang. String pFil eNane)
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or g.systemsbiology.chem.app

ClassMainApp

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem app. Mai nApp

public class MainApp
extends java.lang.Object

Constructors

MainApp
public M nApp(java.lang. String pArgs)

M ethods

getM odelViewer Registry
public C assRegistry get Model Vi ewer Regi stry()

handleView
public void handl eView java.l ang. String pAlias)

getApp
public static Mi nApp get App()

main

public final static void main(java.lang.String pArgs)
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or g.systemsbiology.chem.app
ClassMainMenu

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— javax.swing.JComponent
+- javax.swing.JMenuBar

+-org. syst ensbi ol ogy. chem app. Mai nMenu

public classMainM enu
extends javax.swing.JMenuBar

Constructors

MainM enu
publ i c Mai nMenu( Mai nApp pApp)
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or g.systemsbiology.chem.app
ClassMainMenu.Menu

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem app. Mai nMenu. Menu

public static classM ainM enu.Menu
extends java.lang.Object

Fields

FILE
public static final org.systensbi ol ogy.chem app. Mai nMenu. Menu FI LE

EDIT
public static final org.systensbiol ogy.chem app. Mai nMenu. Menu EDI T

TOOLS
public static final org.systensbiol ogy.chem app. Mai nMenu. Menu TOOLS

HELP
public static final org.systensbiol ogy.chem app. Mai nMenu. Menu HELP

M ethods

toString
public java.lang. String toString()

get
publ i c Mai nMenu. Menu get (j ava. | ang. Stri ng pNane)

getName
public java.lang. String get Nane()
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or g.systemsbiology.chem.app
Class MainM enu.M enultem

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem app. Mai nMenu. Menul t em

public static classMainMenu.Menultem
extends java.lang.Object

Fields

FILE_OPEN
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em FI LE_COPEN

FILE_SAVE_AS
public static final org.systensbi ol ogy.chem app. Mai nMenu. Menul t em FI LE_SAVE_AS

FILE _SAVE
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em FI LE_SAVE

FILE CLOSE
public static final org.systensbiol ogy.chem app. Mai nMenu. Menultem FI LE_CLCSE

FILE QUIT
public static final org.systensbiol ogy.chem app. Mai nMenu. Menultem FILE QUI T

EDIT_CUT
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul tem EDI T_CUT

EDIT_COPY
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em EDI T_COPY

EDIT_PASTE
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em EDI T_PASTE
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(continued from last page)

TOOLS EXPORT
public static final org.systensbi ol ogy.chem app. Mai nMenu. Menul t em TOOLS EXPORT

TOOLS SIMULATE
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em TOOLS_SI MULATE

TOOLS RELOAD
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em TOOLS RELOAD

TOOLS VIEW
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em TOOLS VI EW

HELP_ABOUT
public static final org.systensbi ol ogy.chem app. Mai nMenu. Menul t em HELP_ABOUT

HELP_BROWSER
public static final org.systensbiol ogy.chem app. Mai nMenu. Menul t em HELP_BROWSER

M ethods

toString
public java.lang. String toString()

get
public static Mai nMenu. Menultem get(java.lang. String pNane)

getName
public java.lang. String get Nane()

setSubM enu

public void set SubMenu( Mai nMenu. Menul t em pSubMenu,
java.awt . event . Acti onLi st ener pLi stener)
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getSubMenu
public Mai nMenu. Menulteni] get SubMenu()

getListener

public java.awt.event. Acti onLi stener getListener()
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org.systemsbiol ogy.chem.app.M odel Exporter

or g.systemsbiology.chem.app
Class M odelExporter

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. chem app. Model Exporter

public class M odelExporter
extends java.lang.Object

Constructors

M odelExporter
public Mdel Exporter(java. awm . Conponent pMi nFrane)

M ethods

exportM odel

public void exportMdel (java.lang. String pAli as,
Model phbdel

Cl assRegi stry pMdel Exporter Regi stry)
t hr ows Dat aNot FoundExcepti on
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or g.systemsbiology.chem.app
Class M odel Viewer Cytoscape

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem app. Mbdel Vi ewer Cyt oscape

All Implemented interfaces:
| Ali asabl ed ass, | Model Vi ewer

public class M odelViewer Cytoscape
extends java.lang.Object
implements | Model Vi ewer, | Ali asabl ed ass

Fields

CLASS ALIAS
public static final java.lang.String CLASS_ALI AS

Constructors

M odelViewer Cytoscape
public Mdel Vi ewer Cyt oscape()

M ethods

viewM odel

public void vi ewbdel (Mbdel pModel,
java.l ang. String pAppNane)
t hrows Model Vi ewer Excepti on
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or g.systemsbiology.chem.app
Class ModdViewer HumanReadable

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. chem app. Mbdel Vi ewer HunanReadabl e

All Implemented interfaces:
| Ali asabl ed ass, | Model Vi ewer

public class M odelViewer HumanReadable
extends java.lang.Object
implements | Model Vi ewer, | Ali asabl ed ass

Fields

CLASS ALIAS
public static final java.lang.String CLASS_ALI AS

WIDTH
public static final int WDTH

HEIGHT
public static final int HEl GHT

Constructors

ModelViewer HumanReadable
publ i c Mdel Vi ewer HunanReadabl e()

M ethods

viewM odel

public void vi ewbdel (Mbdel pModel,
java.lang. String pAppNane)
t hrows Model Vi ewer Excepti on
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or g.systemsbiology.chem.app
Class Par ser Picker

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem app. Par ser Pi cker

public class Par ser Picker
extends java.lang.Object

Constructors

Par ser Picker

public ParserPi cker(java. awt. Conponent pMai nFrane)

M ethods

processkileName

public static java.lang. String processFil eNane(java.lang. String pFil eNane)

selectPar ser AliasM anually

public java.lang. String sel ect Parser Al i asManual | y()

selectPar ser AliasFromFileName

public java.lang. String sel ect ParserAli asFronFi | eNane(j ava. | ang. String pFil eNane)
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org.systemshiol ogy.chem.app.Simul ationL auncher

or g.systemsbiology.chem.app
Class SimulationL auncher

j ava. | ang. Obj ect

+-org. systensbi ol ogy. chem app. Si mul ati onLauncher

public class SimulationL auncher
extends java.lang.Object

Constructors

SimulationL auncher

public SinmulationLauncher(java.lang. String pAppNane,
Model phbdel,
bool ean pHandl eQut put | nternal | y)

Creates a simulation launcher window in a JFrame.

Parameters:
pAppNare - A string that isembedded in thetitle bar of the launcher frame. It should be kept short, to ensure that
it displays nicely in the launcher frame title bar.
pMbdel - The{@link org.systemshiology.chem.Model model} isarequired parameter. The model may be
changed by calling { @link #setModel (org.systemsbiology.chem.Model)} .
pHandl eQut put I nternal |y - Controls whether the launcher should handle the simulation output itself, or
delegate that responsihility to the calling application. If this parameter is"true”, the launcher will handle the output
internally, and the caller will not have access to the simulation resultsin a structured format. If instead the parameter
is"false”, the caller will be able to access the simulation resultsin a structured format by calling { @link
#getNextResults()}, and the launcher will not handle the simulation results data.

M ethods

getSimulator AliasesCopy
public java.util.Set getSimnul atorAliasesCopy()

setCurrentDirectory

public void setCurrentDirectory(java.io.File pCurrentDirectory)

addListener

public voi d addLi st ener (Si nul ati onLauncher. Li stener pLi stener)
Registers a{ @link SimulationLauncher.Listener} object to receive events for this simulation launcher.

setM odel

public SimulationLauncher. Set Model Result set Mbdel (Model phbdel)

Sets the underlying { @link org.systemsbiology.chem.Model} data structure to be pModel . The possible results are the
enumerated class { @link SimulationLauncher.SetModel Result} .
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toFront

public void toFront()

Brings the SimulationL auncher frame "to the front". Does not necessarily transfer focus to the SimulationLauncher (that
depends on the window manager).

getNextResults
public SinmulationResults getNextResults()
throws java.lang. |1l egal Stat eException

Returns the next { @link org.systemsbiol ogy.chem.SimulationResults} object in the queue. If the queue is empty, null is
returned.
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org.systemsbiol ogy.chem.app.Simul ationL auncher.Listener

or g.systemsbiology.chem.app
| nter face SimulationL auncher .Listener

public interface SimulationL auncher .Listener

M ethods

simulationL auncher Closing

public void simulationLauncherd osi ng()

simulationStarting

public void simulationStarting()

simulationEnding

public void sinulationEnding()
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org.systemsbiol ogy.chem.app.Simul ationL auncher.SetM odel Result

or g.systemsbiology.chem.app
Class SimulationL auncher.SetM odelResult

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. chem app. Si mul ati onLauncher . Set Model Resul t

public static class SimulationL auncher.SetM odel Result
extends java.lang.Object

Enumerates the possible results of calling { @link #setM odel (org.systemshiology.chem.Model)} .

Fields

FAILED_CLOSED

public static final org.systensbiol ogy.chem app. Si mul ati onLauncher. Set Model Resul t
FAlI LED_CLOSED

SUCCESS

public static final org.systensbiol ogy.chem app. Si mul ati onLauncher. Set Mbdel Resul t
SUCCESS

FAILED_RUNNING

public static final org.systensbi ol ogy.chem app. Si nul ati onLauncher. Set Mbdel Resul t
FAI LED_RUNNI NG
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org.systemshiol ogy.chem.app.Simul ationL auncherCommandLine

or g.systemsbiology.chem.app
Class SimulationL auncher CommandLine

j ava. | ang. Obj ect

+-o0rg. systensbi ol ogy. util. CommandLi neApp

I+— or g. syst enshi ol ogy. chem app. Si nul ati onLauncher ConmandLi ne

public class SimulationL auncher CommandLine
extends CommandLi neApp

Command-line interface for running a simulation.

See Also:
or g. syst enshi ol ogy. chem Model , Si nul ati onLauncher

Constructors

SimulationL auncher CommandLine

public SimulationLauncher CommandLi ne()

M ethods

getSimulator AliasesL ist

protected java.lang. String getSinmul atorAliasesLi st ()

getTimeSeriesOutputFor matAliasesL ist

protected java.lang. String getTi neSeri esCut put For mat Al i asesLi st ()

getParser AliasesList

protected java.lang. String getParserAliasesList()

printUsage
protected void printUsage(java.io.Qutput Stream pCQut put Strean)

handleCommandLine
protected voi d handl eConmandLi ne(j ava. | ang. String pArgs)
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(continued from last page)
main

public static void nain(java.lang. String pArgs)
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org.systemshiol ogy.chem.app.Simul ationResul tsPl ot

or g.systemsbiology.chem.app
Class SimulationResultsPlot

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— java.awt.Window
I+— java.awt.Frame
+- javax.swing.JFrame

+-org. syst ensbhi ol ogy. chem app. Si nul ati onResul t sPI ot

public class SimulationResultsPlot
extends javax.swing.JFrame

Displays aplot of smulation results.

Fields

MAX_NUM_SYMBOLS TO _PLOT
public static final int MAX_NUM SYMBOLS TO PLOT

Constructors

SimulationResultsPlot

public SinmulationResultsPlot(SinulationResults pSinulationResults,
java.lang. String pAppNane,
java.l ang. String pLabel)

M ethods

handleResize

public voi d handl eResi ze()

generateChart

protected static comjrefinery.chart.JFreeChart generateChart(Sinul ati onResults

pSi nmul ati onResul ts)
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org.systemshiol ogy.chem.app.SimulationResultsTable

or g.systemsbiology.chem.app
Class SimulationResultsT able

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— java.awt.Window
I+— java.awt.Frame
I+— javax.swing.JFrame

+-org. syst ensbi ol ogy. chem app. Si mul ati onResul t sTabl e

public class SimulationResultsT able
extends javax.swing.JFrame

Displays simulation resultsin a JTable

Constructors

SimulationResultsT able

public SinmulationResultsTabl e(SinmulationResults pSinul ati onResults,
java.lang. String pAppNane,
J ava.l ang. String pLabel,
j ava. t ext. Nunber For mat pNunber For mat )
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org.systemsbiol ogy.data. A bstractComparator

or g.systemsbiology.data
Class AbstractCompar ator

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. dat a. Abst ract Conpar at or

public abstract class AbstractCompar ator
extends java.lang.Object

Constructors

AbstractCompar ator
publ i c Abstract Conpar at or ()

M ethods

compare

public abstract int conpare(java.l ang. Object pl,
j ava. l ang. Qbj ect p2)
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org.systemsbiology.data.DataFileDelimiter

or g.systemsbiology.data

Class DataFileDelimiter

j ava. | ang. Obj ect
+-org. systensbhi ol ogy. data. Dat aFi | eDel im ter

All Implemented interfaces:
javalang.Comparable

public class DataFileDelimiter
extends java.lang.Object
implements java.lang.Comparable

Fields

TAB
public static final org.systensbiol ogy.data.DataFileDelimter TAB

COMMA
public static final org.systensbiol ogy.data.DataFileDelimter COWA

SPACE
public static final org.systensbiol ogy.data. DataFil eDelimter SPACE

M ethods

getSingle
publ i c bool ean get Si ngl e()

Returnstrueif this delimiter typeisjust asingle character per column. Returns false if multiple characters of this delimiter
can be used to span between two adjacent columns (as with the "space” delimiter).

compareTo
public int comnpareTo(java.l ang. Obj ect pQbject)

toString
public java.lang. String toString()
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(continued from last page)

getDelimiter
public java.lang. String getDelimter()

getName
public java.lang. String get Nane()

get
public static DataFileDelimter get(java.lang. String pNane)

getAll
public static DataFileDelimter[] getAl()

getFilter Regex
public java.lang. String getFilterRegex()

getDefaultExtension
public java.lang. String get Def aul t Ext ensi on()

scrubl dentifier

public java.lang. String scrubldentifier(java.lang. String pNane)
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org.systemsbiol ogy.data.lndexedPriorityQueue

or g.systemsbiology.data

Class IndexedPriorityQueue

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. dat a. Queue

L—org.systensbiology.data.Prioritycueue

L—org.systensbioIogy.data.IndexedPrioritpreue

public class IndexedPriorityQueue
extendsPri orityQueue

Constructors

IndexedPriorityQueue
public I ndexedPriorityQueue(Abstract Conparator pAbstract Conparator)

IndexedPriorityQueue

public IndexedPriorityQueue(int plnitial Capacity,
Abst ract Conpar at or pAbstract Conpar at or)

M ethods

update

public void update(int plndex,
j ava. |l ang. Obj ect pVal ue)
t hrows Dat aNot FoundExcepti on

clear

public void clear()

getNext
public java.l ang. Obj ect get Next ()

peeklndex
public int peeklndex()
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org.systemsbiol ogy.data.lndexedPriorityQueue

(continued from last page)

get
public java.l ang. Obj ect get(int plndex)

add

public bool ean add(java.l ang. Obj ect pEl enent)
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org.systemsbiology.data.ListQueue

or g.systemsbiology.data

Class ListQueue

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. dat a. Queue

L—org.systensbioIogy.data.Listheue

public final classListQueue
extends Queue

Constructors

ListQueue
public ListQueue()

M ethods

add

publ i c bool ean add(java.l ang. Cbj ect pEl enent)

peek Next

public java.l ang. Obj ect peekNext ()

getNext
public java.l ang. Obj ect get Next ()

Page 131




org.systemsbiology.data.MatrixString

or g.systemsbiology.data

ClassMatrixString

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. data. Matri xString

public class M atrixString
extends java.lang.Object

Reprsents a 2-dimensional matrix of String objects

Constructors

MatrixString
public MatrixString()

M ethods

addRow
public void addRow(java.util.ArrayLi st pCol umVal ues)

clear

public void clear()

getRow
public java.lang. String[] get Rowint pRow)

getColumn
public java.lang. String[] getColum(int pCol um)

getValueAt
public java.lang. String getVal ueAt (i nt pRow,

i nt pCol um)
getRowCount

public int get RowCount ()
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getColumnCount
public int get Col umCount ()

toString
public java.lang. String toString()

toString

public java.lang. String toString(java.lang.String pDelimter)

buildFromLineBasedStringDelimitedl nput

public void buil dFronli neBasedSt ri ngDel i m t edl nput (j ava. i o. Buf f er edReader
pl nput Reader,
Dat aFi |l eDelimter pDelimter)
throws java.io.| OException,
I nval i dl nput Excepti on

main

public final static void main(java.lang. String pArgs)
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or g.systemsbiology.data
Class PriorityQueue

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. dat a. Queue

I+— org. syst enshi ol ogy. data. PriorityQueue

Direct Known Subclasses:
I ndexedPriorityQueue

public class PriorityQueue
extends Queue

Fields

mADbstractComparator
protected final org.systensbiol ogy. data. Abstract Conpar at or mAbst r act Conpar at or

mRoot
protected org.systensbi ol ogy. data. PriorityQueue. Node nRoot

Constructors

PriorityQueue
public PriorityQueue(Abstract Conparator pAbstract Conpar at or)

M ethods

peek Next
public java.l ang. Obj ect peekNext ()

checklntegrity
public void checklntegrity(PriorityQueue. Node pNode)

remove

protected final void renove(PriorityQueue. Node pNode,
Abstract Conpar at or pAbstract Conpar at or)
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(continued from last page)

getNext
public java.l ang. Obj ect get Next ()

insert

protected final static void insert(PriorityQueue. Node pTree
PriorityQueue. Node pNode,
Abstract Conpar at or pAbstract Conpar at or)

insertRoot
protected final void insertRoot(PriorityQueue. Node pNode)

add

publi c bool ean add(java.l ang. Obj ect pEl enent)

size

public int size()

toString
public java.lang. String toString()

clear

public void clear()
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org.systemshiol ogy.data. PriorityQueue.Node

or g.systemsbiology.data
Class PriorityQueue.Node

j ava. | ang. Obj ect

+-org. systensbi ol ogy. data. PriorityQueue. Node

protected class PriorityQueue.Node
extends java.lang.Object

Fields

mSubtreePopulation

protected int nBubtreePopul ation

mFirstChild
protected org.systensbi ol ogy.data. PriorityQueue. Node nFirstChild

mSecondChild
protected org.systensbi ol ogy. data. PriorityQueue. Node nSecondChil d

mPar ent
protected org. systenshi ol ogy. data. PriorityQueue. Node nParent

mPayload
protected java.l ang. Obj ect nPayl oad

Constructors

PriorityQueue.Node
public PriorityQueue. Node(java.l ang. Obj ect pPayl oad)

M ethods

clear TreeLinks

public void cl earTreeLi nks()
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(continued from last page)
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or g.systemsbiology.data
Class Queue

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. dat a. Queue

Direct Known Subclasses:
PriorityQueue, ListQueue

public abstract class Queue
extends java.lang.Object

Queue interface.

Constructors

Queue
public Queue()

M ethods

add

public abstract bool ean add(j ava. | ang. Obj ect pEl enent)

peek Next

public abstract java.lang. Object peekNext ()

getNext
public abstract java.lang. Object getNext()
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or g.systemsbiology.data

Class SlidingWindowTimeSeriesQueue

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. dat a. Sl i di ngW ndowTi neSer i esQueue

public class SlidingWindowTimeSeriesQueue
extends java.lang.Object

Implements a queue of ordered pairs of floating-point values. Thefirst element of the ordered pair is the time, and the second
element of the ordered pair is the value of some variable at that time. When the queue fills up, it start overwriting itself, discarding
the oldest point first. ThereforeitisaFIFO (first-in, first-out) queue. The temporal ordering of the timestampsis not enforced.

Constructors

SlidingWindowTimeSeriesQueue
public Slidi ngW ndowTi meSeri esQueue(int pNumTli nePoi nt s)

M ethods

initialize

public void initialize(int pNunfTi mePoi nts)

getValue
publ i c doubl e getVal ue(int plndex)

clear

public void clear()

hasNonzeroValue

publ i c bool ean hasNonzeroVal ue()

getTimel astNonzeroValue

publ i c doubl e get Ti meLast Nonzer oVal ue()
throws java.lang. |1l egal Stat eException
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(continued from last page)

getL astTimePoint
public doubl e getLast Ti mePoi nt ()

getNumStor edPoints
public int getNunsttoredPoints()

getTimePoint
public doubl e get Ti mePoi nt (i nt pl ndex)

getAverageValue
publ i c doubl e get AverageVal ue()

insertPoint

public void insertPoint(double pTine,
doubl e pVal ue)

getMinTime
public double getM nTi ne()

getTimePoints
public doubl e[] get Ti mePoi nts()

getValues
public doubl e[] getVal ues()
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or g.systemsbiology.gui
Class ComponentUtils

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. gui . Conponent Uil s

public class ComponentUtils
extends java.lang.Object

Constructors

ComponentUtils
publ i c Conmponent Uil s()

M ethods

disableDoubleM ouseClick

public static void di sabl eDoubl eMoused i ck(j ava. awt . Conponent c¢)
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org.systemsbiol ogy.gui.DataColumnSel ector

or g.systemsbiology.gui
Class DataColumnSelector

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— java.awt.Window
I+— java.awt.Frame
I+— javax.swing.JFrame

+-org. syst ensbi ol ogy. gui . Dat aCol umSel ect or

public class DataColumnSelector
extends javax.swing.JFrame

Displays adatafile in tabular format, and allows the user to select columns of data to save to anew file.

Constructors

DataColumnSelector

publ i ¢ DataCol umSel ector (java.lang. String pTitle,
MatrixString pMatrixString)

DataColumnSelector

publ i ¢ DataCol umSel ector(java.lang. String pTitle,
Matri xString pMatrixString,
bool ean pShowSaveButt on)

M ethods

setDelimiter
public void setDelinmter(DataFileDelinmter pDelimter)

constructDataSel ector

public static DataCol umSel ector construct DataSel ector(java.io.File pFile,

Dat aFi |l eDelimter pDelimter)
throws java.io.| OException,

I nval i dl nput Excepti on

main

public final static void main(java.lang.String pArgs)
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or g.systemsbiology.gui
Class EmptyTableM od€l
j ava. | ang. Obj ect
+- javax.swing.table. AbstractTableM odel
I+— or g. syst ensbi ol ogy. gui . Enpt yTabl eMbdel

public class EmptyTableM odel
extends javax.swing.table.AbstractTableM odel

Constructors

EmptyTableM odel
publ i c EnptyTabl eMbdel ()

M ethods

getColumnCount
public int get Col umCount ()

getRowCount
public int get RowCount ()

getValueAt

public java.l ang. Obj ect getVal ueAt (i nt pRow,
i nt pCol um)
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org.systemsbiol ogy.gui.ExceptionNotificationOptionPane

or g.systemsbiology.gui
Class ExceptionNotificationOptionPane
j ava. |l ang. oj ect
+- java.awt.Component
+- java.awt.Container
I+— javax.swing.JComponent
+- javax.swing.JOptionPane

+-org. syst ensbi ol ogy. gui . Excepti onNoti fi cati onOpti onPane

public class ExceptionNotificationOptionPane
extends javax.swing.JOptionPane

Constructors

ExceptionNotificationOptionPane

public ExceptionNotificationOptionPane(java.lang. Throwabl e pExcepti on,
java.lang. String pSummaryText)

ExceptionNotificationOptionPane
public ExceptionNotificationOptionPane(java.lang. Throwabl e pExcepti on)

M ethods

handleDetailedButton
public void handl eDet ai | edButt on()
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org.systemsbiol ogy.gui.ExHel pSearchNavigator

or g.systemsbiology.gui

Class ExHelpSear chNavigator
j ava. | ang. Obj ect
+- javax.help.NavigatorView
I+— javax.help.SearchView
I+—org. syst ensbi ol ogy. gui . ExHel pSear chNavi gat or

public class ExHelpSear chNavigator
extends javax.help.SearchView

Constructors

ExHelpSear chNavigator

publ i c ExHel pSear chNavi gat or (j avax. hel p. Hel pSet hs,
java.lang. String nane,
java.lang. String | abel,
java. util . Hashtabl e parans)

ExHelpSearchNavigator

publ i c ExHel pSear chNavi gat or (j avax. hel p. Hel pSet hs,
java.lang. String nane,
java.lang. String | abel,
java.util.Local e | ocale,
java. util.Hashtabl e parans)

M ethods

createNavigator
public java.aw . Conponent createNavi gator(javax. hel p. Hel pModel

nodel )
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org.systemsbiology.gui.FileChooser

or g.systemsbiology.gui

Class FileChooser
j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— javax.swing.JComponent
+- javax.swing.JFileChooser

+-org. systensbhi ol ogy. gui . Fi | eChooser

public class FileChooser
extends javax.swing.JFileChooser

Constructors

FileChooser
public Fil eChooser()

FileChooser

public FileChooser(java.io.File pCurrentDirectory)

M ethods

handleOutputFileAlreadyExists

public static bool ean handl eQut put Fi | eAl readyExi st s(java. awmt . Conponent pFrane,
java.l ang. String pQut put Fi | eNane)
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org.systemshiology.gui.FramePlacer

or g.systemsbiology.gui
Class FramePlacer

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. gui . FranePl acer

public class FramePlacer
extends java.lang.Object

Methods for selecting the default location for a GUI frame.

Constructors

FramePlacer

public FramePl acer ()

M ethods

getScreenSize

public static java.awt. D nensi on get ScreenSi ze()

placel nCascadeFor mat

public void pl acel nCascadeFor nat (j avax. swi ng. JFranme pFrane)
Arranges subsequent frames in adiagonal cascade (down and to the right).

placel nCenter Of Screen

public static java.awt. Point placel nCenterO Screen(int pFranmeW dth,
i nt pFrameHei ght)

placel nCenter Of Screen

public static void placel nCenterOf Screen(j avax. swi ng. JFrane pFrane)
Places aframe in the center of the screen
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or g.systemsbiology.gui
Class HelpBrowser

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. gui . Hel pBrowser

public class HelpBrowser
extends java.lang.Object

Constructors

HelpBrowser

publ i c Hel pBrowser (j ava. awt . Conponent pMai nFrane,
java.l ang. String pHel pSet Nane,
java.l ang. Stri ng pAppNane)

M ethods

setFrameTitle
public void setFraneTitle(java.lang.String pTitle)

setFrameSize

public void setFranmeSi ze(j ava. awt . Di nensi on pFraneSi ze)

setFramel ocation

public void setFranmelLocation(java.aw . Point plLocation)

displayHelpBrowser

public void displ ayHel pBrowser (java.l ang. String pMapl D,
Java.lang. String pView
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or g.systemsbiology.gui
Class | conFactory

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. gui . | conFactory

public class | conFactory
extends java.lang.Object

Constructors

| conFactory

public IconFactory()

M ethods

getlconByName

public static javax.sw ng. | nmagel con getlconByNanme(java.lang. String pl conNane)
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org.systemsbiology.gui.lmageTransferHandl er

or g.systemsbiology.gui
Class ImageTransfer Handler

j ava. | ang. Obj ect
+- javax.swing.TransferHandler

+-org. systensbi ol ogy. gui . | rageTr ansf er Handl er

public class ImageTransfer Handler
extends javax.swing.TransferHandler

Constructors

ImageTransferHandler
public | mageTransfer Handl er ()

M ethods

getSour ceActions

public int getSourceActions(javax.sw ng.JConponent c)

canl mport

publ i c bool ean canl nport (j avax. swi ng. JConponent conp,
j ava. awt . dat at ransf er . Dat aFl avor fl avor)

checkDoesSystemClipboar dSupportlmageTransfer
public static bool ean checkDoesSystentC i pboar dSupport| mageTransfer ()

createTransferable

public java.aw . datatransfer. Transferabl e createTransferabl e(javax. swi ng. JConponent
conp)
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org.systemshiol ogy.gui.MatrixStringSel ectorDialog

or g.systemsbiology.gui
Class M atrixStringSelector Dialog

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— java.awt.Window
I+— java.awt.Dialog
+- javax.swing.JDiaog

+-o0rg. systensbhi ol ogy. gui . Matri xStri ngSel ect or D al og

public class M atrixStringSelector Dialog
extends javax.swing.JDialog

Constructors

MatrixStringSelector Dialog

public MatrixStringSel ectorDi al og(java. awm . Frane pParent,
java.lang. String pTitle,
bool ean pMbdal,
MatrixString pMatrixString
bool ean pFirst Row sTitl es)

M ethods

setDelimiter
public void setDelimter(DataFileDeliniter pDelimter)

setM ultipleSelectionsAllowed

public void setMiltipleSel ecti onsAl | owed(bool ean pMul ti pl eSel ecti onsAl | owed)

handleCancel
public voi d handl eCancel ()

addApprovelListener

public voi d addApproveli stener(java. awm . event. Acti onLi st ener pActionLi stener)
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getSelectedColumns

public java.l ang. Bool ean[] get Sel ect edCol unms()

main

public final static void main(java.lang. String pArgs)
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or g.systemsbiology.gui
Class RegexFileFilter
j ava. | ang. Obj ect
+- javax.swing.filechooser.FileFilter

+-org. systensbi ol ogy. gui . RegexFil eFi |l ter

public class RegexFileFilter
extends javax.swing.filechooser.FileFilter

Constructors

RegexFileFilter

public RegexFileFilter(java.lang. String pRegex,
java.lang. String pDescription)

M ethods

accept

public bool ean accept(java.io.File file)

getDescription
public java.lang. String getDescription()
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or g.systemsbiology.gui
Class SimpleTextArea

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— javax.swing.JComponent
+- javax.swing.text.JTextComponent
+- javax.swing.JTextArea

+-org. syst ensbi ol ogy. gui . Si npl eText Area

public class SimpleT extArea
extends javax.swing.JTextArea

Constructors

SimpleTextArea
public SinpleTextArea(java.lang. String pText)
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or g.systemsbiology.gui
Class SortStatus

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. gui . Sort St at us

public class SortStatus
extends java.lang.Object

Fields

mCode
protected int nCode

CODE_NONE
public static final int CODE_NONE

CODE_ASCENDING
public static final int CODE_ASCENDI NG

CODE_DESCENDING
public static final int CODE_DESCENDI NG

NONE
public static final org.systensbiol ogy. gui. SortStatus NONE

ASCENDING
public static final org.systensbiol ogy. gui. SortStatus ASCENDI NG

DESCENDING
public static final org.systensbiol ogy. gui. SortStatus DESCENDI NG

M ethods
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getCode
public int getCode()

getName
public java.lang. String get Nanme()

getNextSortStatusl nCycle
public Sort Status getNext Sort StatuslnCycle()

getAll
public static SortStatus[] getAl ()
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or g.systemsbiology.inference

Class DataM anager Driver

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Dat aManager Dri ver

public class DataM anager Driver
extends java.lang.Object

A graphical tool for merging { @link ObservationsData} data files. Rows are specific elements, and columns are specific evidence
types. The entire data table may be saved to afile, or a set of columns may be selected and saved to afile.

Constructors

DataM anager Driver
publ i c Dat aManager Dri ver ()

M ethods

initialize
public void initialize(java.aw . Contai ner pContentPane,

j ava. awt . Conponent pParent,
J ava. |l ang. Stri ng pProgranNane)

savePr efer ences

public void savePreferences()

main

public final static void main(java.lang.String pArgs)
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or g.systemsbiology.inference

Class DataNor malizationM ethod

j ava. | ang. Obj ect

+-o0rg. systensbhi ol ogy. i nference. Dat aNor nal i zat i onMet hod

public class DataNor malizationM ethod
extends java.lang.Object

Species how the { @link DataNormalizer} should normalize a matrix of raw observations.

Fields

QUANTILE
public static final org.systensbiol ogy.inference. Dat aNormal i zati onMet hod QUANTI LE

M ethods

get
public static DataNornmalizati onMet hod get (java.lang. String pNane)

getName
public java.lang. String get Nane()

getAll
public static DataNormalizati onMethod[] getAll ()
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Class DataNor malizationScale

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Dat aNor nal i zati onScal e

public class DataNor malizationScale
extends java.lang.Object

Specifies the scale to be used for the { @link DataNormalizer}. Thisis essentially an enumeration class. An object of thisclassisa
field in the { @link DataNormalizerParams} class, which is passed to the quantile normalizer. Note that if you choose the

Dat aNor mal i zat i onScal e. LOGARI THMobject, you should set the =i xNonposi t i veVal ues fieldin the { @link
DataNormalizerParams} object, to ensure that any observations less than or equal to zero are fixed (by a global additive shift of the
raw observation values) prior to the logarithmic rescaling.

Fields

LOGARITHM

public static final org.systensbiol ogy.inference. Dat aNormal i zati onScal e LOGARI THM

NORM_ONLY

public static final org.systensbiol ogy.inference. Dat aNormali zati onScal e NORM ONLY

M ethods

get
public static DataNormalizationScal e get(java.lang. String pNane)

getName
public java.lang. String get Name()

getAll
public static DataNormalizationScal e[] getAll ()

allowsNonpositiveArgument

publi c bool ean al | owsNonpositiveArgunent ()
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or g.systemsbiology.inference

Class DataNor malizer

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Dat aNor nal i zer

public class DataNor malizer
extends java.lang.Object

Performs a normalization of a matrix of raw observations, so that each column of the matrix is consistent, based on the { @link
DataNormalizationMethod} passed in the { @link DataNormalizerParams} object. One (and currently, the only) method is{ @link
DataNormalizationMethod#QUANTILE} , which implements a quantile normalization such that the medians of all the columns
will bethe same. Here, normalization means assigning a "normalized" observation value to each "raw" observation value in the
matrix. Consolidation of the data (e.g., averaging) is a separate procedure. The normalization is performed after arescaling of the
raw observations in accordance of the scale parameter { @link DataNormalizationScale} . All parameters for the normalization are
contained in the { @link DataNormalizerParams} class. Results are stored in the { @link DataNormalizerResults} object, which
must have apre-allocated cer n. col t . matri x. Cbj ect Mat ri x2D object niNor mal i zedQoser vat i onsto hold the
normalized observation values. For the { @link DataNormalizationM ethod#QUANTILE} method, the quantile normalization
algorithm used is based on a prototype written by Daehee Hwang at Institute for Systems Biology, and it is similar to the quantile
normalization algorithm proposed by Bolstat et al. in their paper Bolstad, B.M., Irizarry R. A., Astrand M., and Speed, T.P. (2003),
"A Comparison of Normalization Methods for High Density Oligonucleotide Array Data Based on Bias and Variance."
Bioinformatics 19(2):185-193 Note that only the quantile normalization step of the RMA (Robust Multi-Chi Average) procedureis
implemented in this class; background adjustment is not implemented here, and is assumed to have been applied to the raw
observations before this class's normalization function is to be executed.

Constructors

DataNormalizer
publ i c DataNormalizer()

M ethods

rescaleRawObser vations

public void rescal eRawmCbservati ons(Dat aNormal i zati onScal e pScal e)

normalize

public void normalize(cern.colt.mtrix.CbjectMatrix2D pRawCbservati ons,
Dat aNor mal i zer Par ans pPar ans,
Dat aNor mal i zer Resul ts pResul ts)

nor malize

public DataNormalizerResults nornalize(cern.colt.matrix. Cbj ect Matri x2D
pRawCbservati ons,

Dat aNor mal i zer Par ans pPar ans)
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main

public final static void main(java.lang. String pArgs)
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or g.systemsbiology.inference

Class DataNormalizer Driver

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Dat aNormal i zerDri ver

public class DataNor malizer Driver
extends java.lang.Object

A graphical user interface for normalizing raw observations using the { @link DataNormalizer}. The data may be optionally
rescaled before the normalization, using the { @link DataNormalizationScale} parameter to the { @link DataNormalizerParams}
object. The algorithms used in this class are based on the ideas and designs of Daehee Hwang at Institute for Systems Biology.

Constructors

DataNormalizer Driver
publ i c DataNormalizerDriver()

M ethods

initialize
public void initialize(java.aw . Contai ner pContentPane,

j ava. awt . Conponent pParent,
java.l ang. String pProgranmNane)

savePr efer ences

public void savePreferences()

main

public final static void main(java.lang. String pArgs)
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or g.systemsbiology.inference

Class DataNor malizer Params

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Dat aNor nal i zer Par ans

public class DataNor malizer Params
extends java.lang.Object

Describes how the { @link DataNormalizer} isto normalize the data. In particular, the { @link DataNormalizationScale} is defined,
aswell asthe error tolerance (only applicableif thereis missing data), and where non-positive values should be fixed by auniform
additive adjustment to the data prior to the rescaling.

Fields

mM ethod
public org.systensbiol ogy.inference. Dat aNor mal i zat i onMet hod mivet hod

mScale

public org.systensbiol ogy.inference. Dat aNor mal i zati onScal e nf5cal e

mErrorTolerance

public java.l ang. Doubl e nError Tol erance

mFixNonpositiveValues

publ i ¢ bool ean nFi xNonpositiveVal ues

mM axlterations

public java.lang.|Integer nvaxlterations

Constructors

DataNor malizer Params

publ i c Dat aNorrmal i zer Par ans()
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Class DataNor malizer Results

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Dat aNornal i zer Resul ts

public class DataNor malizer Results
extends java.lang.Object

Theresults of acall to the { @link DataNormalizer} . Contains the normalized observations, which are stored in a matrix
cern.colt.matrix. Cbj ect Mat ri x2D, where null entries represent missing data (i.e., observations that were missing in the
un-normalized raw observations that were originally passed to the quantile normalizer). The number of iterations needed for the
quantile normalizer to convergeisreturned in the field mNum t er at i ons (if thereis no missing data, thisfield will always be
unity). Thefinal error field nFi nal Er r or isset to the value of the final fractional error in the normalization (coming from
estimation of missing data); thisfield isset to nul | if thereisno missing data.

Fields

mNor malizedObser vations

public cern.colt.mtrix. Cbject Matri x2D niNor mal i zedCbser vati ons

mNumlterations

public int mNum terations

mFinalError

public java.l ang. Doubl e nFi nal Error

Constructors

DataNor malizer Results
publ i c DataNornali zer Resul t s()
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or g.systemsbiology.inference

Class EvidenceWeighted| nferer

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Evi denceWi ght edl nf erer

public final class EvidenceWeightedlnferer
extends java.lang.Object

An implementation of the Pointillist algorithm for inferring the set elements affected by a perturbation of a biological system,
based on multiple types of evidence. The algorithm computes the combined probability that an element would have a given set of
significance values, by chance, if it were not in the set of true affected elements. This algorithm was designed by Daehee Hwang
at Ingtitute for Systems Biology.

Fields

MIN_NUM_BINS
public static final int M N_NUMBINS

Constructors

EvidenceWeightedl nferer
publ i c Evi denceWei ght edl nferer()

M ethods

findAffectedElements

public void findAffectedEl enents(cern.colt.matrix. Doubl eMatrix2D pSignificances,
i nt pNunBi ns,
doubl e plnitial Cutoff,
doubl e pCombi nedSi gni fi canceQuanti | eCut of f,
doubl e pFracti onToRenove,
doubl e pM nFracti onal Cost Change,
doubl e pSnoot hi ngLengt h,
int pMaxlterations,
Evi denceWei ght Type pWei ght Type,
Evi denceWei ght edl nf erer Resul ts pRet Resul ts)
t hrows AccuracyException

Parameters:
pSi gni fi cances
pNunBi ns
pl ni tial Cut of f
pConbi nedSi gni fi canceQuanti | eCut of f
pFracti onToRenove
pM nFracti onal Cost Change
pSnoot hi ngLengt h
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pMaxlterations - Tohavenomaximum number of iterations, pass O for this parameter. This parameter may
not be negative.

pVei ght Type
pRet Resul ts

Exceptions:
Accur acyExcepti on

findAffectedElements

public void findAffectedEl ements(cern.colt.mtri x. Doubl eMatri x2D pSi gni fi cances,
Evi denceWei ght edl nf er er Par ans pPar ans,
Evi denceWei ght edl nf erer Resul ts pResul ts)
t hrows AccuracyException

findAffectedElements

publ i c Evi denceWi ght edl nfererResults findAffectedEl enments
(cern.colt. matri x. Doubl eVatri x2D pSi gni fi cances,
Evi denceWei ght edl nf er er Par ans pPar ans)

t hrows AccuracyException
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or g.systemsbiology.inference

Class EvidenceWeightedl nferer Driver

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Evi denceWei ght edl nfererDriver

public class EvidenceWeightedl nferer Driver
extends java.lang.Object

Graphical user interface for the Paintillist algorithm for inferring the set of elements affected by a perturbation of abiological
system. The algorithm computes the combined significance, which is analogous (but not identical) to the joint probability that an
element would have a given set of significance values, by chance, if it were not in the set of true affected elements. This agorithm
was designed by Daehee Hwang at Institute for Systems Biology.

Fields

ALPHA_VALUE_DEVIATION_WARNING_THRESHOLD
public static final double ALPHA VALUE_DEVI ATI ON_WARNI NG_THRESHOLD

DEFAULT_NUM_BINS
public static final int DEFAULT_NUM BI NS

DEFAULT_INITIAL_SIGNIFICANCE_CUTOFF
public static final double DEFAULT_I NI TI AL_SI GNI FI CANCE_CUTOFF

DEFAULT QUANTILE THRESHOLD
public static final double DEFAULT_QUANTI LE THRESHOLD

DEFAULT_SEPARATION_THRESHOLD
public static final double DEFAULT_SEPARATI ON_THRESHOLD

DEFAULT_EVIDENCE_WEIGHT_TYPE

public static final org.systensbiol ogy.inference. Evi denceWi ght Type
DEFAULT_EVI DENCE_WEI GHT_TYPE

DEFAULT_DATA_FILE_DELIMITER

public static final org.systensbiol ogy.data. DataFil eDelimter
DEFAULT_DATA FI LE DELI M TER
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Constructors

EvidenceWeightedInferer Driver
publ i c Evi denceWei ght edl nfererDriver()

M ethods

initialize
public void initialize(java.aw . Container pContentPane,

j ava. awt . Conponent pParent,
java.lang. String pProgramane)

savePr efer ences

public void savePreferences()

main

public final static void main(java.lang.String pArgs)
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or g.systemsbiology.inference

Class EvidenceWeighted| nfer er Params

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Evi denceWi ght edl nf er er Par ans

public class EvidenceWeighted| nfer er Params
extends java.lang.Object

Data structure that holds the parameters that are passed to the { @link EvidenceWeightedinferer}, to describe how the Pointillist
agorithm should run. The parameters include the number of bins used to calculate the nonparametric distribution, the initial cutoff
for the evidence-specific significances, the final cutoff for the combined significances, the smoothing length for the log-ignificance
distribution, and the type of formulato be used to compute the evidence-specific weights.

Constructors

EvidenceWeightedl nferer Params
publi c Evi denceWi ght edl nf er er Par ans()

M ethods

setM axlter ations

public void setMaxlterations(java.lang.|nteger pMxlterations)

getM axlIterations

public java.lang.|nteger getMxlterations()

setNumBins
public void set NunBi ns(j ava. | ang. I nt eger pNunBi ns)

getNumBins
public java.lang.|nteger get NunBi ns()

setl nitial SignificanceCutoff
public void setlnitial SignificanceCutoff(java.lang.Double plnitial SignificanceCutoff)
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getl nitial SignificanceCutoff
public java.l ang. Doubl e getlnitial SignificanceCutoff()

setCombinedSignificanceCutoff

public void set Conbi nedSi gni fi canceCut of f (j ava. | ang. Doubl e
pCombi nedSi gni fi canceQuanti | eCut of f)

getCombinedSignificanceCutoff
public java.l ang. Doubl e get Combi nedSi gni fi canceCut of f ()

setFractionToRemove

public void setFracti onToRenove(j ava. | ang. Doubl e pFracti onToRenove)

getFractionToRemove

public java.l ang. Doubl e get Fracti onToRenove()

setMinFractionalCostChange
public void set M nFractional Cost Change(j ava. |l ang. Doubl e pM nFracti onal Cost Change)

getMinFractionalCostChange
public java.l ang. Doubl e get M nFracti onal Cost Change()

setSmoothingL ength
public void set Snoot hi ngLengt h(j ava. | ang. Doubl e pSnoot hi ngLengt h)

getSmoothingL ength
public java.l ang. Doubl e get Snoot hi ngLengt h()

setEvidenceWeightType
public voi d set Evi denceWi ght Type( Evi denceWei ght Type pEvi denceWi ght Type)

getEvidenceWeightType
public Evi denceWei ght Type get Evi denceWei ght Type()
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Class EvidenceWeighted| nfer er Results

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Evi denceWi ght edl nfererResul ts

public class EvidenceWeighted| nfer er Results
extends java.lang.Object

A data structure that holds the results of a call to the { @link EvidenceWeightedinferer}. A global set of element nameswas
passed to the inferer. The boolean values indicating whether each element is a member of the putative set of affected elements, is
included in this data structure of results from the EvidenceWeightedinferer. The combined effective significances are included as
well.

Fields

mSignificanceDistributionSepar ation

publ i ¢ doubl e nfignificancebDi stributionSeparation

mNumlterations
public int mNum terations

mAlphaParameter
publ i ¢ doubl e mAl phaPar anet er

mCombinedEffectiveSignificances
publ i ¢ doubl e nmConbi nedEf f ecti veSi gni fi cances

mAffectedElements

publi c bool ean mAffect edEl enents

mWeights
publ i c doubl e mAéi ghts

mNumAffected
public int mNumAffected
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mlterationSummar yAffected

public int mterationSunmaryAffected

mlterationSummar yFalseNegatives

public int mterationSunmaryFal seNegati ves

Constructors

EvidenceWeightedl nferer Results
publ i ¢ Evi denceWi ght edl nf erer Resul t s()
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or g.systemsbiology.inference

Class EvidenceWeightType

j ava. | ang. Obj ect
+-org. systenshi ol ogy. i nference. Evi denceWi ght Type

All Implemented interfaces:
javalang.Comparable

public class EvidenceWeightType
extends java.lang.Object
implements java.lang.Comparable

Enumerates the formulas that may be used for computing the evidence-specific weights. Passed to the { @link
EvidenceWeightedinferer} as a parameter.

Fields

CODE_LINEAR
public static final int CODE_LI NEAR

CODE_POWER
public static final int CODE_POAER

CODE_UNIFORM
public static final int CODE_UN FORM

LINEAR
public static final org.systensbiol ogy.inference. Evi denceWi ght Type LI NEAR

POWER
public static final org.systensbiol ogy.inference. Evi denceWi ght Type POAER

UNIFORM
public static final org.systensbiol ogy.inference. Evi denceWi ght Type UNI FORM

M ethods
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getCode
public int getCode()

toString
public java.lang. String toString()

get
public static EvidenceWi ght Type get(java.lang. String pNane)

compareTo
public int conpareTo(java.l ang. Obj ect pQoject)

getName
public java.lang. String get Nane()

getAll
public static EvidenceWei ght Type[] getAll ()
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Class ObservationsData

j ava. | ang. Obj ect
+-org. systensbhi ol ogy. i nference. Gbservati onsbDat a

All Implemented interfaces:
javalang.Cloneable

public class ObservationsData
extends java.lang.Object
implements java.lang.Cloneable

A data structure containing a set of observations for M elements, and N types of evidence. Missing obesrvations are stored asa
nul | inthe data matrix, and can be denoted by either an empty cell or the string "null". Non-missing observations are stored as a
{@link Double} object. This classisused by the { @link SignificanceCalculatorDriver} class.

Fields

NULL OBSERVATION_STRING
public static final java.lang. String NULL_ OBSERVATI ON_STRI NG

Constructors

ObservationsData
public ObservationsbDat a()

ObservationsData

public CbservationsData(cern.colt.matrix. CbjectMatrix2D pCbservati ons,
java.lang. String pEl enment Nanes,
java.lang. String pEvi denceNanes)

M ethods

setElementName

public void set El ement Nane(i nt pEl enent Nunber,
java.l ang. String pEl ement Nane)

setEvidenceName

public void set Evi denceNane(int pEvi denceNunber,
java.l ang. Stri ng pEvi denceNane)

Page 178



org.systemshiol ogy.inference.ObservationsData

mergeDataArray

public void nergeDat aArray(Cbservati onsData pCbservati onsDat aArr ay,
bool ean pAl |l owbDupl i cat es)

clone

public java.lang. Object clone()

getNumElements
public int getNunEtl enents()

getNumEvidences
public int getNuntvi dences()

getEvidenceName
public java.lang. String get Evi denceNane(i nt pCol umm)

getElementName
public java.lang. String getEl enent Nane(i nt pRow)

getElementNames
public java.lang. String[] getEl enent Nanes()

getMissingDataRate
publ i c doubl e get M ssi ngDat aRat e()

getEvidenceNames
public java.lang. String[] getEvidenceNanes()

setValueAt

public void setVal ueAt (i nt pRow,
i nt pCol um,
j ava. |l ang. Doubl e pVal ue)
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getValueAt
public java.l ang. Doubl e get Val ueAt (i nt pRow,

i nt pCol um)
getColumn

public java.l ang. Doubl e[] get Col um(int pCol um)

getNonMissingColumnVals
public cern.colt.list.Doubl eArrayLi st get NonM ssi ngCol utmVal s(i nt pCol umm)

writeT oFile

public void witeToFile(java.io.PrintWiter pPrintWiter,
DataFil eDelimter pDelimter,
j ava. t ext. Nunber For mat pNunber For mat )

loadFromFile

public void | oadFronFil e(java.i o. Buf f eredReader pBufferedReader,
DataFil eDelimter pDelimter)
throws java.io.| OException,
I nval i dl nput Excepti on

getNumObservations
public int getNumObservations(int pEvidenceNum
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or g.systemsbiology.inference

Class ObservationsT ableM odel

j ava. | ang. Obj ect
+- javax.swing.table. AbstractTableM odel

+-org. systensbhi ol ogy. i nference. Gbservati onsTabl eMbdel

public class Obser vationsT ableM odel
extends javax.swing.table.AbstractTableM odel

A graphical user interface table model for { @link ObservationsData}. Allows sorting of rows by element name, and sorting of
columns by evidence name.

Fields

COLUMN_NAME_ELEMENT
public static final java.lang.String COLUMN_NAME ELEMENT

Constructors

ObservationsT ableM odel
publ i c CbservationsTabl eModel (Observati onsData pCbservati onsDat a)

M ethods

setElementNamesEditable

public void set El ement NanesEdi t abl e( bool ean pEl enent NanesEdi t abl e)

setEvidenceNamesEditable

public void set Evi denceNanesEdi t abl e( bool ean pEvi denceNanesEdi t abl e)

setCellValuesEditable
public void setCell Val ueskdi t abl e( bool ean pCel | Val uesEdi t abl e)

setObservationsData

public void set CbservationsDat a(Cbservati onsData pCbservati onsDat a)
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setElementSortStatus
public void setEl enent Sort St at us(Sort Status pSort St at us)

setEvidenceSortStatus
public void setEvidenceSort Status(Sort Status pSort St at us)

getEvidenceSortStatus
public Sort Status getEvidenceSort St at us()

getElementSortStatus
public Sort Status getEl ement Sort St at us()

getRowCount
public int get RowCount ()

getColumnCount
public int get Col umCount ()

getColumnName
public java.lang. String get Col umNane(int pCol um)

getValueAtNoFormatting

public java.l ang. Obj ect get Val ueAt NoFormatti ng(i nt pRow,
i nt pCol um)

isCellEditable
public bool ean isCell Editabl e(int pRow,
i nt pCol um)
setValueAt
public void setVal ueAt (java.l ang. Obj ect pVal ue,
i nt pRow,
i nt pCol um)
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getValueAt

public java.l ang. Obj ect getVal ueAt (i nt pRow,
i nt pCol um)
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Class PreferencesHandler

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Pref erencesHandl er

public class PreferencesHandler
extends java.lang.Object

Gets and sets user preferencesfor theor g. syst ensbi ol ogy. i nf er ence package GUI programs.

Fields

KEY _DELIMITER
public static final java.lang.String KEY_DELI M TER

Constructors

PreferencesHandler

public PreferencesHandl er ()

M ethods

setPreference

public void setPreference(java.lang. String pKey,
java.lang. String pVal ue)

getPreference

public java.lang. String getPreference(java.lang. String pkKey,
java.lang. String pDefault)

flush

public void flush()
throws java.util.prefs. Backi ngStoreException
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Class SignificanceCalculationM ethod

j ava. | ang. Obj ect
+-org. systensbhi ol ogy. i nference. Si gni fi canceCal cul ati onMet hod

All Implemented interfaces:
javalang.Comparable

public class SignificanceCalculationM ethod
extends java.lang.Object
implements java.lang.Comparable

Enumerates the possible formulas for computing the significance of an observation, based on the distribution of "negative control"
observations. Passed to the { @link SignificanceCalculator} as a parameter.

Fields

CODE_CDF NONPARAMETRIC
public static final int CODE_CDF_NONPARAMETRI C

CODE_PDF NONPARAMETRIC
public static final int CODE_PDF_NONPARAMETRI C

CODE_CDF PARAMETRIC
public static final int CODE_CDF PARAMETRI C

CODE_PDF PARAMETRIC
public static final int CODE_PDF PARAMETRI C

CDF_NONPARAMETRIC

public static final org.systensbiol ogy.inference. SignificanceCal cul ati onMet hod
CDF_NONPARAMETRI C

PDF_NONPARAMETRIC

public static final org.systensbiol ogy.inference. SignificanceCal cul ati onMet hod
PDF_NONPARAMETRI C
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PDF_PARAMETRIC

public static final org.systensbiol ogy.inference. SignificanceCal cul ati onMet hod
PDF_PARAMETRI C

CDF_PARAMETRIC

public static final org.systensbiol ogy.inference. SignificanceCal cul ati onMet hod
CDF_PARAMETRI C

M ethods

getCode
public int getCode()

toString
public java.lang. String toString()

compareTo
public int conpareTo(java.l ang. Obj ect pQbject)

get
public static SignificanceCal cul ati onMet hod get (j ava.l ang. Stri ng pNane)

getAll
public static SignificanceCal cul ati onMet hod[] getAll ()

getName
public java.lang. String get Nanme()
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Class SignificanceCalculationResults

j ava. | ang. Obj ect

+-org. systensbi ol ogy. i nference. Si gni fi canceCal cul ati onResults

public class SignificanceCalculationResults
extends java.lang.Object

Data structure containing the results of acall to the { @link SignificanceCalculator}. It contains the significance values of the
observations that were passed to the significance calculator.

Fields

mSignificances

public doubl e ntignificances

mReducedChiSquare
publi ¢ doubl e mReducedChi Squar e

mBestFitDistribution

public org.systensbi ol ogy. mat h. probability. | Conti nuousDi stribution
nmBest Fit Di stri bution

Constructors

SignificanceCalculationResults

public SignificanceCal cul ati onResul ts()

SignificanceCalculationResults

public SignificanceCal cul ati onResults(int pNumObservations)
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Class SignificanceCalculator

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Si gni fi canceCal cul at or

public class SignificanceCalculator
extends java.lang.Object

Based on a set of "negative control" observations, computes the significance of each of a set of observations. The set of control
ovservations may or may not be identically the same as the observations for which the significances are to be computed, which
allows for computing the significances of a set of observationsin the absence of separate "negative control" measurements. The
method used for computing the significance depends on the { @link SignificanceCalculationMethod} passed as a parameter. The
algorithms used in this class are based on the ideas and designs of Daehee Hwang at Institute for Systems Biology.

Fields

DEFAULT_MISSING DATA_SIGNIFICANCE
public static final doubl e DEFAULT_M SSI NG DATA_SI GNI FI CANCE

Constructors

SignificanceCalculator

public SignificanceCal cul ator ()

M ethods

setMissingDataSignificance
public void setM ssingbDataSi gni fi cance(doubl e pM ssi ngDat aSi gni fi cance)

computeSignificanceNonParametric

public static double conputeSignificanceNonParametric(int pNonParanetricMet hod,
doubl e pMean,
doubl e pVari ance,
doubl e x)
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calculateSignificancesNonPar ametric

public void cal cul ateSi gni fi cancesNonParanetric(java. |l ang. Doubl e pCbservati ons,
j ava. | ang. Doubl e pContr ol Dat a,
i nt pNunBi ns,
bool ean pSingl eTai | ed,
doubl e pSnoot hi ngLengt h,
i nt pNonPar anet ri cMet hodCode,

Si gni ficanceCal cul ati onResults
pRet Resul t s)

calculateSignificancesPar ametric

public void cal cul ateSi gni fi cancesParanetric(java.lang. Doubl e pQbhservati ons,

j ava. | ang. Doubl e pCont r ol Dat a,

i nt pNunBi ns,

bool ean pSingl eTai | ed,

doubl e pMaxChi Squar e,

i nt pParanetri cMet hodCode,

Si gni fi canceCal cul ati onResul ts
pRet Resul t s)

t hrows AccuracyException

calculateSignificances

public void cal cul ateSi gnificances(java. | ang. Doubl e pCbservati ons,
j ava. | ang. Doubl e pCont r ol Dat a,
Si gni fi canceCal cul at or Par ans pPar ans,
Si gni ficanceCal cul ati onResults pResults)
throws AccuracyException

calculateSignificances

public SignificanceCal cul ati onResul ts cal cul ateSi gni fi cances(j ava. | ang. Doubl e
pCbservati ons,

j ava. |l ang. Doubl e
pContr ol Dat a,
Si gni fi canceCal cul at or Par ans pPar ans)
t hrows AccuracyException
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Class SignificanceCalculator Driver

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Si gni fi canceCal cul atorDri ver

public class SignificanceCalculator Driver
extends java.lang.Object

Graphical user interface for calling the { @link SignificanceCalculator} to obtain significances of observations. Multiple types of
evidence can be processed in asingle run of the program, with distinct parameter values for the different types of evidence. The
algorithms used in this class are based on the ideas and designs of Daehee Hwang at Institute for Systems Biology.

Constructors

SignificanceCalculator Driver

public SignificanceCal cul atorDriver()

M ethods

initialize
public void initialize(java.aw . Contai ner pContentPane,

j ava. awt . Conponent pParent,
java.l ang. String pProgranmNane)

savePr efer ences

public void savePreferences()

main

public final static void main(java.lang. String pArgs)
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Class SignificanceCalculator Params

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Si gni fi canceCal cul at or Par ans

public class SignificanceCalculator Params
extends java.lang.Object

The set of parameters that are passed to the { @link SignificanceCalculator}, describing how the significance cal culation should be
performed. The parameters include the number of bins for the nonparametric distribution, the smoothing length for the kernel
density, whether the distribution is single-tailed or two-tailed, etc.

Constructors

SignificanceCalculator Params

public SignificanceCal cul at or Par ans()

M ethods

setSignificanceCalculationM ethod
public void setSignificanceCal cul ati onMet hod( Si gni fi canceCal cul ati onMet hod pFor nmul a)

getSignificanceCalculationM ethod
public SignificanceCal cul ati onMet hod get Si gni fi canceCal cul ati onMet hod()

setSingleT ailed

public void setSingleTail ed(java.l ang. Bool ean pSi ngl eTai | ed)

getSingleTailed

public java.l ang. Bool ean get Si ngl eTai |l ed()

setNumBins
public void set NunBins(java.l ang. | nteger pNunBins)

setSmoothingL ength
public void set Snoot hi ngLengt h(j ava. | ang. Doubl e pSnoot hi ngLengt h)
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setM axReducedChiSquare
public voi d set MaxReducedChi Squar e(j ava. | ang. Doubl e pMaxReducedChi Squar e)

getM axReducedChiSquare
public java.l ang. Doubl e get MaxReducedChi Squar e()

getSmoothingL ength
public java.l ang. Doubl e get Snoot hi ngLengt h()

getNumBins
public java.lang.|nteger get NunmBi ns()
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Class SignificancesData

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. i nference. Si gni fi cancesDat a

public class SignificancesData
extends java.lang.Object

Contains amatrix of significance values of a set of observationsfor M elements and N evidence types. A significance of -1 means
amissing observation, so no significance value exists for that (element,evidenc) ordererd pair. Non-missing significance valuesin

this matrix are always nonnegative.

Fields

DEFAULT_SIGNIFICANCE_MISSING _DATA
public static final double DEFAULT_SI GNI FI CANCE_M SSI NG _DATA

NULL_SIGNIFICANCE_STRING
public static final java.lang. String NULL_SI GNI Fl CANCE_STRI NG

Constructors

SignificancesData
public SignificancesData()

M ethods

getEvidenceNames
public java.lang. String[] getEvidenceNanes()

getNumElements
public int getNunEl enents()

getNumEvidences
public int getNunEvi dences()
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getEvidenceName
public java.lang. String get Evi denceNane(i nt pCol umm)

getElementName
public java.lang. String getEl enent Nane(i nt pRow)

getValueAt

publ i c doubl e getVal ueAt (i nt pRow,
i nt pCol um)

getSignificancesM atrix
public cern.colt.matrix. Doubl eMat ri x2D get Si gni fi cancesMatri x()

getMissingDataRate
publ i c doubl e get M ssi ngDat aRat e()

loadFromFile

public void | oadFronFil e(java.io. Buf f eredReader pBufferedReader,
Dat aFil eDelimter pDelimter)
throws java.io.| OException,
I nval i dl nput Excepti on
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or g.systemsbiology.math
Class Accur acyException

j ava. | ang. Obj ect
+- javalang.Throwable
+- java.lang.Exception

+-org. systensbi ol ogy. mat h. AccuracyExcepti on

public class Accur acyException
extends java.lang.Exception

The requested operation or calculation could not be performed at the requested accuracy.

Constructors

AccuracyException
public AccuracyException(java.lang. String pMessage)

AccuracyException

public AccuracyException(java.lang. String pMessage,
j ava. |l ang. Thr owabl e pCause)
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Class DoubleVector

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. mat h. Doubl eVect or

public class DoubleVector
extends java.lang.Object

Constructors

DoubleVector
publ i ¢ Doubl eVect or ()

M ethods

zer oNegativeElements

public static void zeroNegati veEl enment s(doubl e vec)

zer oElements

public static void zeroEl enent s(doubl e vec)

max

public static double max(doubl e vec)

sumElements

public static double sunEl enent s(doubl e vec)

add

public static void add(doubl e addendX,
doubl e addendy,
doubl e sum
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subtract

public static void subtract(doubl e addendX,
doubl e addendy,
doubl e sum

scalar M ultiply

public static void scalarMiltiply(double vector
doubl e scal ar,
doubl e product)

scalar M ultiply

public static void scalarMiltiply(double vector
doubl e scal ar)
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Class Expression

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. mat h. Expr essi on

All Implemented interfaces:
javalang.Cloneable

public class Expression
extends java.lang.Object
implements java.lang.Cloneable

This class is a general-purpose facility for parsing simple mathematical expressions in floating-point arithmetic involving symbols
, functions, and simple operators.
operators: & nbsp;& nbsp;& nbsp; The allowed binary operator symbolsare* -,/ , +, and *, %orresponding to multiplication,
subtraction, division, addition, exponentiation, and modulo division, respectively. The only allowed unary operator is- , whichis
negation. Modular division is special in that it is computed with floating point operands, just like the & quot;%& quot; operator in
the Javalanguage. Integer modulo division issimply a specia case of the more genera floating-point modulo division.
functions: & nbsp;& nbsp;&nbsp; A small library of built-in functions is supported; the function names are case-sensitive, and
parentheses required in order for the parser to detect afunction call: exp(),I n(),sin(),cos(),tan(),asin(),acos(),
atan(),abs(),floor(),ceil (),sqgrt() theta(),m n(),max() Thearguments of the trigonometric functions (
sin, cos, tan mustbeinradians. Thereturn values of the inverse trigonometric functions (asi n, acos, atan)arein
radians aswell. For more details on the built-in functions, please refer tothej ava. | ang. Mat hdocumentation.
expressions: & hbsp;& nbsp;& nbsp; Parentheses may be used to group elements of a sub-expression. The operator symbols,
parentheses, and whitespace are used to tokenize the expression string; the resulting tokens are taken to be & quot;symbols& quot;
on which the operators are to be applied. The following reserved characters may not be used in an expression:
| @$% ] | &anp; &gt ; & t; {}, . These characters are reserved for future features of this expression class. Function cals are
not allowed within expressions. Note that bare numbers are permitted in expressions, provided they parse as floating-point or
integer numbers, but they must not contain plus or minus characters. For example, the number & quot;1.5& quot; appearing in an
expression is correctly parsed as a floating-point value, but the number & quot;1.5e-7& quot; is not parsed as a floating-point value,
because the tokenizer interprets the hyphen character as denoting either negation or subtraction. The fact that numbers are
interpreted as values means that you cannotspecify a symbol in an expression that would otherwise be interpreted as a floating-
point number. For example, if you input the expression & quot;A + 10& quot;, the & quot; 10& quot; will always be interpreted asa
value, and never asasymbol. Itisbest if you makeit aruleto aways begin symbol names with an a phabetic character.
Precedence rules are taken from the C programming language. The order of precedence for the above-defined operators and
symbolsis:

1. parentheses and function calls

2. unary operators (negation)

3. power exponentiation

4. multiplication and division

5. addition and subtraction

where the increasing number represents decreasing precedence.

Example legal expressions would be:

A+B+C

exp(A* (B + Q)

AN(B - O

sin(-1.7)

(A+B) * (C+ D

In the above, note that eft-right associativity is used by the parser, so that the first examplewould parseas. (A + B) + CThe
following examples of illegal expression statements, and would generate a parser exception:

A (B + Q
AB
exp A
A * I n(B)

In the above, notethat | n( B) isnot alowed, because the Mat hExpr essi on class does not support function calls within
expressions.
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The following code fragment illustrates a sample use of this class:

Mat hExpr essi on exp = new Mat hExpression("(A + B)/C");

Systemout. println(exp.toString());

the above code fragment will result in ( A+B) / Cbeing printed to standard output. For a more non-trivial example code using
this class, please refer to the mai n() function below, which serves as atest program for this class.
When an expression string has been parsed, the result is a parse tree rooted at a single object called the & quot;root node& quot;. As
an example, the parse tree for the expressionl n(A * (B + C)) + Dmight look (conceptualy) like this:

add
/A
I'n D
I
mul t
/ \
synb(A) add
[\
synb(B) synmb(C)
where & quot;mult& quot; represents an element whose element codeis El ement Code. MULT, and & quot;add& quot; represents
an element whose element code is El emrent Code. ADD. Furthermore, the & quot;edges& quot; on the above graph represent links
between an element and its & quot;operands& quot; (i.e., its child nodes, in the tree). The & quot;symb(A)& quot; notation means an
element whose element codeis El ement Code. SYMBOL, and whose symbol name field is set to the string & quot; A& quot;. This
classis capable of parsing numeric literals in scientific notation, such as 1.0e-7 and 2.7e+14. The"€e" may bein either lower- or
upper-case. Thanksto Adam Duguid, for submitting a patch for handing the mi n() and max() functions.

Fields

ZERO
public static final org.systensbiol ogy. math. Expressi on ZERO

ONE

public static final org.systensbiol ogy. math. Expressi on ONE

Constructors

Expression

prot ected Expression()

Expression
public Expression(doubl e pVal ue)

Expression

public Expression(java.lang. String pExpression)

M ethods
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isValidSymbol

public static bool ean isValidSynbol (java.lang. String pToken)

Returns true of the string token passed as pTokenisavalid & quot;symbol & quot;, meaning that it does not contain any of
the operators*, -,/ +,”, or any parentheses. In addition, the following characters may not appear in symbols because
they are reserved for future use in mathematical expressions. ! @$% ] | &anp; &gt ; & t; {}

Examples of valid symbols would be;

X1
Sy2C
Examples of invalid symbols would be:

X1-2
X( 1)
-X
(X)
X*B
X+C
X B
exp
1.7

Parameters:
pToken - the string token to be checked for validity asasymbol

Returns:
true of the string token passed aspToken isavalid & quot;symbol & quot;.

toString

public java.lang. String toString()
throws java.lang. |1l egal Stat eException

Returns a human-comprehensible representation of this mathematical expression.

Returns:
a human-comprehensible representation of this mathematical expression.

toString

public java.lang. String toString(Expression. Synbol Printer pSynbol Printer)
throws java.lang. |1l egal Stat eExcepti on,
Dat aNot FoundExcepti on

isFunctionName

public static bool ean i sFuncti onName(j ava.lang. String pNane)
Returnstrueif the argument isavalid function name, or false otherwise.

setExpression
public void set Expression(java.lang. String pExpressionString)

throws java.lang. ||| egal Argunent Excepti on

Parses the mathematical expression defined by the string pExpr essi onSt r i ng and stores the parse tree within this
Expr essi on object. Thismethod can be called even if the Expr essi on object was initialized with a different
expression string, in which case the string specified by pExpr essi onSt r i ngis parsed and the parse tree replaces the
parse tree created when the object was constructed.
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Parameters:
pExpressi onString - thestring definition of the mathematical expression to be parsed

computeValue

publ i c doubl e comput eVal ue(j ava. util.HashMap pSynbol sMap)
t hr ows Dat aNot FoundExcept i on,
java.lang. 111 egal St at eExcepti on

visit

public void visit(Expression.lVisitor pVisitor)

computeValue

publ i c doubl e comput eVal ue( Synbol Eval uat or pSynbol Eval uat or)
t hr ons Dat aNot FoundExcept i on,
java.lang. 11| egal St at eExcepti on,
java.lang. ||| egal Argunment Excepti on

Return the computed value of the expression (must have been defined already in the constructor, or in acall to { @link
#setExpression(String)} ), using the symbol values defined inthe map | Synbol Val ueMap.

clone

public java.l ang. Object clone()

computePartialDerivative

publ i c Expression conputePartial Derivative(Synbol pSynbol,
Synbol Eval uat or pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on

computePartialDerivative

public Expression conmputePartial Derivative(Synbol pSynbol,
java. util.HashMap pSynbol sivap)
t hr ows Dat aNot FoundExcepti on

iIsSimpleNumber
publ i c bool ean i sSi npl eNunber ()

getSimpleNumberValue

publ i c doubl e get Si npl eNunber Val ue()
throws java.lang. |1l egal Stat eException
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square

public static

Expressi on

(continued from last page)

squar e( Expr essi on A)

multiply

public static

Expressi on

mul ti pl y(Expression A,
Expressi on B)

divide

public static

Expr essi on

di vi de( Expression A,
Expressi on B)

negate

public static

Expressi on

negat e( Expr essi on A)

subtract

public static

Expressi on

subtract (Expressi on A,
Expressi on B)

add

public static

Expressi on

add( Expr essi on A,
Expressi on B)

main

public final

static void

mai n(j ava. l ang. String pArgs)
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or g.systemsbiology.math
| nter face Expression.| Visitor

public interface Expression.l Visitor

M ethods

visit
public void visit(Synmbol pSynbol)
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| nter face Expression.SymbolPrinter

public interface Expression.SymbolPrinter

M ethods

printSymbol

public java.lang. String printSynbol (Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on
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Class M athFunctions

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Mat hFuncti ons

public final class M athFunctions
extends java.lang.Object

Thisclassis acollection of useful mathematical functions.

Fields

LN10
public static final double LN10O

Constructors

MathFunctions
public Mt hFuncti ons()

M ethods

factorial

public static long factorial (int pArg)
Returnsthe factorial of an integer argument.

Returns:
the factorial of an integer argument.

thetaFunction

public static double thetaFunction(double pArg)
Returns O if the argument is negative, and 1 if the argument is nonnegative.

Returns:
0if the argument is negative, and 1 if the argument is nonnegative.

chooseFunction

public static double chooseFunction(long N,
i nt
throws java.lang. 1!l egal Argunment Excepti on
This function computes N choose M, for small values of M. Itisrequiredthat N>0,M >=0,and M <= N. <p />

<b>WARNING:</b> Thisimplementation will generate an overflow or underflow for large values of M, but it will work
for small values of M.
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logl0

public static double | 0gl0(double pArg)
Returns the logarithm base 10, of the argument.

stats

public static void stats(double pVec,
Mut abl eDoubl e pMean,
Mut abl eDoubl e pSt dDev)

sign

public static doubl e sign(double x)

extendedSimpsonsRule

public static doubl e extendedSi npsonsRul e(doubl e pVal s,
doubl e pXni n,
doubl e pXnax,
i nt pNm n,

i nt pNmax)
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Class M utableBoolean

j ava. | ang. Obj ect

+-0org. syst ensbi ol ogy. mat h. Mut abl eBool ean

public final class M utableBoolean
extends java.lang.Object

A container classfor abool ean native datatype. This class allows you to alter thebool ean variable that it contains; it isafully
mutable object. The purpose of this classisto provide a mechanism to use bool eanvalues as values of aHashMap, while
alowing those values to be mutable as well; this cannot be done with the standard Java class Bool ean, which isimmutable.

See Also:
Mut abl el nt eger, Mut abl eDoubl e

Constructors

M utableBoolean

publ i ¢ Mt abl eBool ean(bool ean pBool ean)

M ethods

getValue

publi ¢ bool ean get Val ue()

setValue

public void setVal ue(bool ean pBool ean)

booleanValue

publ i ¢ bool ean bool eanVal ue()

clone

public java.l ang. Cbject clone()

toString
public java.lang. String toString()
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Class MutableDouble

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Mut abl eDoubl e

public final class M utableDouble
extends java.lang.Object

A container classfor adoubl e native datatype. This class allows you to alter the doubl e variable that it contains; itisafully
mutable object. The purpose of this classisto provide a mechanism to use doubl evalues as values of aHashMap, while
alowing those values to be mutable as well; this cannot be done with the standard Java class Doubl e, which isimmutable.

See Also:
Mut abl eBool ean, Mut abl el nt eger

Constructors

MutableDouble
publ i ¢ Mt abl eDoubl e( doubl e pDoubl e)

M ethods

getValue
publ i c doubl e get Val ue()

setValue
public void setVal ue(doubl e pDoubl e)

doubleValue
publ i ¢ doubl e doubl eVval ue()

compare

public static int conpare(Mitabl eDoubl e pl,
Mut abl eDoubl e p2)

clone

public java.lang. Object clone()

Page 209




org.systemsbiol ogy.math.MutableDouble

toString
public java.lang. String toString()
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or g.systemsbiology.math

Class M utablel nteger

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Mut abl el nt eger

public final class M utablel nteger
extends java.lang.Object

A container classfor ai nt eger native datatype. This classalowsyou to alter thei nt eger variable that it contains; it isafully
mutable object. The purpose of this classisto provide amechanismto usei nt eger values as values of aHashMap, while
allowing those values to be mutable as well; this cannot be done with the standard Javaclass | nt eger , which isimmutable.

See Also:
Mut abl eBool ean, Mut abl eDoubl e

Constructors

Mutablel nteger
public Mitabl el nteger (int plnteger)

M ethods

getValue
public int getVal ue()

setValue

public void setVal ue(int plnteger)

integerValue

public int integerVal ue()

clone

public java.l ang. Cbject clone()

toString
public java.lang. String toString()
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Class Reser vedSymbolM apper

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Reser vedSynbol Mapper

Direct Known Subclasses:
Reser vedSynbol Mapper ChenConmandLanguage

public abstract class Reser vedSymbolM apper
extends java.lang.Object

Constructors

ReservedSymbolM apper
publ i c ReservedSynbol Mapper ()

M ethods

iISReservedSymbol
public abstract bool ean i sReservedSynbol (Synmbol pSynbol)

getReservedSymbolValue

public abstract doubl e get ReservedSynbol Val ue( Synbol pSynbol,

Synbol Eval uat or pSynbol Eval uat or)
t hr ows Dat aNot FoundExcepti on

getReser vedSymbolNames
public abstract java.util.Collection getReservedSynbol Names()
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Class ScientificNumber For mat

j ava. | ang. Obj ect
+- javatext.Format
I+— javatext. NumberFormat
I+— javatext.Decimal Format

I+—org. syst ensbi ol ogy. mat h. Sci enti fi cNunber For nat

public class ScientificNumber For mat
extends java.text.Decimal Format

Truncates and formats a fl oating-point number based on arelative and an absolute tolerance

Constructors

ScientificNumber For mat

public ScientificNunberFormat (SignificantDi gitsCal cul ator
pSi gni fi cant Di gi t sCal cul at or)

M ethods

setNaNString
public void setNaNString(java.lang. String pNaNStri ng)

getNaNString
public java.lang. String getNaNString()

setInfinityString
public void setInfinityString(java.lang.String plnfinityString)

getl nfinityString
public java.lang. String getinfinityString()

getMinimumDigitsFor ScientificNotation
public int getM ni nunDi gi tsFor ScientificNotation()
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setMinimumDigitsFor ScientificNotation

public void setM ninunDi gi t sFor Sci entificNotation(int
pM ni nunDi gi t sFor Sci enti fi cNotati on)

format

public java.lang. StringBuffer format(double pVal ue,
java.lang. StringBuffer pResults,
java.text. Fi el dPosition pFi el dPosition)

main

public final static void main(java.lang. String pArgs)
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Class SignificantDigitsCalculator

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. mat h. Si gni fi cant Di gi t sCal cul at or

public class SignificantDigitsCalculator
extends java.lang.Object

Calculates the number of significant digitsin a floating-point number, based on the absolute and relative error tolerances.

Fields

SIGNIFICANT_DIGITS UNKNOWN
public static final int SIGNIFICANT_DI G TS_UNKNOMN

Constructors

SignificantDigitsCalculator
public SignificantDi gitsCal cul ator()

SignificantDigitsCalculator

public SignificantDigitsCal cul ator(java.l ang. Doubl e pRel Tol,
java. |l ang. Doubl e pAbsTol)

M ethods

setRel Tol
public void setRel Tol (java. | ang. Doubl e pRel Tol)

setAbsTol
public void set AbsTol (java. | ang. Doubl e pAbsTol)

getReTal
public java.lang. Doubl e getRel Tol ()
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getAbsTol
public java.l ang. Doubl e get AbsTol ()

calculate

public int cal cul at e(doubl e pVal ue)

main

public final static void main(java.lang.String pArgs)
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Class Symbol

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol

public final class Symbol
extends java.lang.Object

Contains a string identifier and an (optional) array index. Used by the { @link SymbolVaue} class. The array index can be used
instead of the string identifier, in order to find the symbol's value.

Fields

NULL ARRAY _INDEX
public static final int NULL_ARRAY_I NDEX

Constructors

Symbol
public Synbol (java.lang. String pSynbol Nane)

M ethods

hasArraylndex

publ i c bool ean hasArrayl ndex()

getName
public java.lang. String get Nane()

setArraylndex
public void setArraylndex(int pArrayl ndex)

getArraylndex
public int getArrayl ndex()
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setArray
public void setArray(doubl e pArray)

setArray
public void setArray(Val ue pArray)

getDoubleArray
publ i c doubl e[] get Doubl eArray()

getValueArray
public Value[] getVal ueArray()

equals
publ i c bool ean equal s(Synbol pSynbol)

clone

public java.lang. Object clone()

copyl ndexinfo
public void copyl ndexl nfo(Synbol pSynbol)

clear IndexInfo

public void clearlndexl nfo()

toString
public java.lang. String toString()
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Class Symbol EvaluationPost Pr ocessor

j ava. | ang. Obj ect

+-org. syst ensbhi ol ogy. mat h. Synbol Eval uat i onPost Pr ocessor

All Implemented interfaces:
javalang.Cloneable

Direct Known Subclasses:
Synbol Eval uat i onPost Pr ocessor Chemvar kupLanguage

public abstract class Symbol EvaluationPostPr ocessor
extends java.lang.Object
implements java.lang.Cloneable

Constructors

Symbol EvaluationPost Pr ocessor

publ i ¢ Synbol Eval uati onPost Processor ()

M ethods

modifySymbol

public abstract java.lang. String nodifySynbol (Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on

modifyResult

public abstract doubl e nodifyResult(Synmbol pSynbol,
Synbol Eval uat or pSynbol Eval uat or,
doubl e pSynbol Val ue)
t hr ows Dat aNot FoundExcepti on

clone

public abstract java.lang. Qbject clone()
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Class SymbolEvaluator

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. mat h. Synbol Eval uat or

All Implemented interfaces:
javalang.Cloneable

Direct Known Subclasses:
Synbol Eval uat or HashMap, Synbol Eval uat or Chem

public abstract class Symbol Evaluator
extends java.lang.Object
implements java.lang.Cloneable

Fields

NULL ARRAY _INDEX
protected static final int NULL_ARRAY_I NDEX

Constructors

SymbolEvaluator
publ i ¢ Synbol Eval uat or ()

SymbolEvaluator

publ i ¢ Synmbol Eval uat or (bool ean pUseExpr essi onVal ueCachi ng,
Synbol Eval uat i onPost Processor pSynbol Eval uat i onPost Processor)

M ethods

getSymbol EvaluationPostPr ocessor

public Synbol Eval uati onPost Processor get Synbol Eval uat i onPost Processor ()

getlndexedValue

protected final double getlndexedVal ue(int pArrayl ndex,
Synmbol pSynbol )
t hr ows Dat aNot FoundExcepti on
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getExpressionValue

public abstract Expression get ExpressionVal ue( Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on

Returns null if the symbol corresponds to a numeric value; or returns the Expression if the symbol corresponds to an
Expression; or throws an exception if the symbol is not defined.

getValue

public final double getVal ue(Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on

Returns the floating-point value associated with the specified { @link Symbol} .

Parameters:
pSynbol - the{@link Symbol} object for which the value is to be returned

Returns:
the floating-point value associated with the specified symbol.

hasValue

public abstract bool ean hasVal ue( Synbol pSynbol)
Returnstrueif the object hasa{ @link Value} defined, or false otherwise.

Returns:
trueif the object hasa{@link Value} defined, or false otherwise.

getUnindexedValue

public abstract doubl e get Uni ndexedVal ue( Synmbol pSynbol)
t hr ows Dat aNot FoundExcepti on
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Class SymbolEvaluatorHashM ap

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Synbol Eval uat or

I+— or g. syst enshi ol ogy. mat h. Synbol Eval uat or HashMap

public class SymbolEvaluator HashM ap
extends Synbol Eval uat or

An implementation of the { @link SymbolEvaluator} abstract class based on aHashMap. The string name in the { @link Symbol}
object is used as the key into the HashMap, and the associated { @link Value} object isthe value in the map.

Fields

mSymbolM ap
protected final java.util.HashMap nSynbol Map

Constructors

SymbolEvaluator HashM ap
publ i c Synbol Eval uat or HashMap(j ava. uti |l . HashMap pSynbol Map)

M ethods

getValue

prot ected doubl e getVal ue(java.lang. String pSynbol Nane)
t hr ows Dat aNot FoundExcepti on

getUnindexedValue

publ i ¢ doubl e get Uni ndexedVal ue( Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on

hasValue
publi ¢ bool ean hasVal ue( Synbol pSynbol)

getExpressionValue

publi ¢ Expression get ExpressionVal ue( Synbol pSynbol)
t hr ows Dat aNot FoundExcepti on
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or g.systemsbiology.math

Class SymbolValue

j ava. | ang. Obj ect
+-org. syst ensbi ol ogy. mat h. Synbol Val ue

All Implemented interfaces:
javalang.Comparable

Direct Known Subclasses:
Reaction, Paraneter, Species, Conpartnent

public class SymbolValue
extends java.lang.Object
implements java.lang.Comparable

Represents a{ @link Symbol} and an associated { @link Value}. It isthe base class for many other classes such as{ @link
org.systemsbiol ogy.chem.Species} .

Fields

mValue

protected org.systensbi ol ogy. mat h. Val ue nwval ue

mSymbol
protected final org.systensbiol ogy. math. Synbol nSynbol

Constructors

SymbolValue

publ i c Synmbol Val ue(j ava.l ang. String pSynbol Nane)
Constructs a Symbol Value using the specified string symbol name. The {@link Value}. object is set to null.

SymbolValue

publ i c Synbol Val ue(j ava.l ang. Stri ng pSynbol Nane,
doubl e pSynbol Val ue)

SymbolValue

publ i ¢ Synbol Val ue( Synbol Val ue pSynbol Val ue)
The copy constructor.
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SymbolValue

publ i c Synbol Val ue(j ava.l ang. Stri ng pSynbol Nane,
Val ue pVal ue)

Constructs a SymbolValue using the specified string symbol name, and the specified { @link Value} object.

M ethods

addSymbolToM ap

public final void addSynbol ToMap(java. util.HashMap pMap,
java.l ang. Stri ng pSynbol Nane)
throws java.lang. |1l egal Stat eException

Addsitself to the specified HashMap, using the string symbol name specified as pSynbol Nane.

addSymbolToM ap

public final void addSynbol ToMap(j ava. util.HashMap pMap,
java.lang. String pSynbol Nane,
Reser vedSynbol Mapper pReservedSymnbol Mapper)
throws java.lang. |l egal Argunment Excepti on,
java.lang. |11 egal St at eExcepti on

equals
publi c bool ean equal s( Synbol Val ue pSynbol Val ue)

getValue

public final Value getVal ue()
Accessor for the { @link Value} object stored in this object.

setValue

public void setVal ue(Val ue pVval ue)

getSymbol

public Synbol get Synbol ()
Accessor for the { @link Symbol} object stored in this object.

compareTo
public int conpareTo(java.l ang. Object pQoject)

clone

public java.lang. Object clone()
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ClassValue

j ava. | ang. Obj ect

+-org. syst ensbi ol ogy. mat h. Val ue

public final class Value
extends java.lang.Object

Class that can represent a floating point value, or an expression representing a floating point value. An object of this class aways
contains either an { @link Expression} object or a{ @link MutableDouble} object.

Constructors

Value

public Val ue( Expressi on pExpressi onVal ue)
Constructs a{ @link Value} composed of the specified { @link Expression}.

Value

public Val ue(doubl e pNuneri cVal ue)
Constructs a{ @link Value} composed of the specified floating-point value.

M ethods

getExpressionValue

public Expression get ExpressionVal ue()

setValue

public void setVal ue(doubl e pVal ue)
throws java.lang. |1l egal Stat eException

Stores the specified floating-point value.

setValue

public void set Val ue( Expressi on pExpressi onVal ue)
throws java.lang. ||| egal Argunent Excepti on

Stores the specified { @link Expression} . If this object was constructed using a floating-point value, an
I1legal StateException is thrown.

getValue

publ i c doubl e getVal ue()
throws java.lang. |1l egal St at eException

Returns the floating-point value defined for this object. If the object instead has an { @link Expression} stored within it, an
I1legal StateException is thrown.
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ISEXpression
publ i c bool ean i sExpression()
Returnstrueif the object has an { @link Expression} object stored within it, or false otherwise.

getValueWithCaching

publ i ¢ doubl e get Val ueWt hCachi ng( Synbol Eval uat or pSynbol Val ueMVap)
t hr ows Dat aNot FoundExcepti on

If this object contains an { @link Expression}, computes the value of the Expression using the supplied { @link
Symbol Evaluator} ; otherwise it returns the floating-point value stored in the internal MutableDouble object within this
object.

getValue

publ i ¢ doubl e get Val ue( Synbol Eval uat or pSynbol Val ueMap)
t hr ows Dat aNot FoundExcepti on

getExpressionString
public java.lang. String get Expressi onString()
throws java.lang. |1l egal Stat eException

Return a string representation of the { @link Expression} object stored in this class. If no expression object is stored within
this class, an Illegal StateException is thrown.

getExpressionString

public java.lang. String get Expressi onString(Expressi on. Synbol Printer pSynbol Printer)
throws java.lang. |1l egal St at eExcepti on,
Dat aNot FoundExcepti on

toString
public java.lang. String toString()

clear ExpressionValueCache

public void cl ear Expressi onVal ueCache()

clone

public java.l ang. Object clone()
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org.systemshiol ogy.math.probability.DistributionPrinter

or g.systemsbiology.math.probability
Class DistributionPrinter

j ava. | ang. Obj ect

+-org. systensbi ol ogy. mat h. probability. Di stributionPrinter

public class DistributionPrinter
extends java.lang.Object

Creates a string summary of a probability distribution function.

Constructors

DistributionPrinter
public DistributionPrinter()

M ethods

print

public static java.lang. String print(lContinuousbDi stribution pDi st,
i nt pNunBanpl es)
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or g.systemsbiology.math.probability

Class Empirical

j ava. | ang. Obj ect
+-org. systensbi ol ogy. mat h. probabi |l i ty. Enpiri cal

All Implemented interfaces:
| Conti nuousDi stri bution

public class Empirical
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

Empirical

public Enpirical (cern.colt.matrix. Doubl eMatrix1D pbi st,
doubl e pM n,
doubl e pMax)

M ethods

cdf
publ i c doubl e cdf (doubl e x)

pdf
publ i c doubl e pdf (doubl e x)

mean

publ i c doubl e nmean()

domainMin
public doubl e donmai nM n()

domainM ax
publ i c doubl e donai nvax()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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Class Gamma

j ava. | ang. Obj ect
+-org. systensbi ol ogy. mat h. probabi lity. Garma

All Implemented interfaces:
| Conti nuousDi stri bution

public class Gamma
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

Gamma

publ i c Gamma(doubl e pMean,
doubl e pVari ance)

M ethods

mean

publ i c doubl e mean()

pdf
publ i ¢ doubl e pdf (doubl e x)

cdf
publ i ¢ doubl e cdf (doubl e x)

domainMin
publ i c doubl e domai nM n()

domainM ax
publi ¢ doubl e domai nvax()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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ClassHalfL orentz

j ava. | ang. Obj ect
+-o0rg. systensbhi ol ogy. mat h. probability. Hal f Lorent z

All Implemented interfaces:
| Conti nuousDi stri bution

public class HalfL orentz
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

HalfL orentz
public Hal fLorentz(doubl e pStdev)

M ethods

pdf
publ i c doubl e pdf (doubl e x)

cdf
publ i c doubl e cdf (doubl e x)

domainMin
publi ¢ doubl e domai nM n()

domainM ax
publi ¢ doubl e domai nMax()

mean

publ i c doubl e mean()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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Class HalfNormal

j ava. | ang. Obj ect
+-org. systensbi ol ogy. mat h. probabi | i ty. Hal f Nor nal

All Implemented interfaces:
| Conti nuousDi stri bution

public class HalfNor mal
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

HalfNormal
publ i ¢ Hal f Normal (doubl e pMean)

M ethods

pdf
publ i c doubl e pdf (doubl e x)

cdf
publ i c doubl e cdf (doubl e x)

domainMin
publi ¢ doubl e domai nM n()

domainM ax
publi ¢ doubl e domai nMax()

mean

public doubl e nmean()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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or g.systemsbiology.math.probability
I nter face | ContinuousDistribution

public interface | ContinuousDistribution

M ethods

pdf
publ i c doubl e pdf(double x)

cdf
publ i c doubl e cdf (doubl e x)

domainMin
publi ¢ doubl e domai nM n()

domainM ax
publi ¢ doubl e domai nMax()

mean

publ i c doubl e mean()

variance

public doubl e variance()

name

public java.lang. String nane()

Page 238



org.systemshiol ogy.math.probability.L aplace

or g.systemsbiology.math.probability

Class Laplace

j ava. | ang. Obj ect
+-org. systensbi ol ogy. mat h. probabi lity. Lapl ace

All Implemented interfaces:
| Conti nuousDi stri bution

public class L aplace
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

Laplace

public Lapl ace(doubl e pMean,
doubl e pVari ance)

M ethods

pdf
publ i ¢ doubl e pdf (doubl e x)

cdf
publ i ¢ doubl e cdf (doubl e x)

domainMin
publ i c doubl e domai nM n()

domainM ax
publi c doubl e domai nivax()

mean

publ i c doubl e mean()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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or g.systemsbiology.math.probability
ClassLogistic
j ava. | ang. Obj ect
+-org. systensbhi ol ogy. mat h. probabi lity. Logistic

All Implemented interfaces:
| Conti nuousDi stri bution

public class L ogistic
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

Logistic

public Logistic(doubl e pMean,
doubl e pVari ance)

M ethods

pdf
publ i ¢ doubl e pdf (doubl e x)

cdf
publ i ¢ doubl e cdf (doubl e x)

domainMin
publ i c doubl e domai nM n()

domainM ax
publi c doubl e domai nivax()

mean

publ i c doubl e mean()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()

Page 242



org.systemshiol ogy.math.probability.L orentz

or g.systemsbiology.math.probability
ClassLorentz

j ava. | ang. Obj ect
+-o0rg. systensbi ol ogy. mat h. probability. Lorentz

All Implemented interfaces:
| Conti nuousDi stri bution

public class L orentz
extends java.lang.Object
implements| Cont i nuousDi stri bution

Fields

RATIO WIDTH_TO_STDEV
public static final double RATIO W DTH TO STDEV

Constructors

Lorentz

public Lorentz(double pMean
doubl e pStdev)

M ethods

pdf

public static double pdf(double pMean
doubl e pW dt h,
doubl e x)

cdf

public static double cdf (doubl e pMean
doubl e pW dt h,
doubl e x)

pdf
publ i ¢ doubl e pdf (doubl e x)
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cdf
publ i c doubl e cdf (doubl e x)

domainMin
publ i c doubl e donmai nM n()

domainM ax
publ i c doubl e donai nMax()

mean

public doubl e nmean()

variance

publ i c doubl e variance()

name

public java.lang. String nane()
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Class M axwell

j ava. | ang. Obj ect
+-o0rg. systensbi ol ogy. mat h. probabi | i ty. Maxwel |

All Implemented interfaces:
| Conti nuousDi stri bution

public class M axwell
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

M axwell
public Maxwel | (doubl e pMean)

M ethods

cdf
publ i c doubl e cdf (doubl e x)

pdf
publ i c doubl e pdf (doubl e x)

domainMin
publi ¢ doubl e domai nM n()

domainM ax
publi ¢ doubl e domai nMax()

mean

publ i c doubl e mean()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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or g.systemsbiology.math.probability
Class Nor mal

j ava. | ang. Obj ect
+-org. systensbi ol ogy. mat h. probabi |l i ty. Norma

All Implemented interfaces:
| Conti nuousDi stri bution

public class Normal
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

Normal

public Normal (doubl e pMean
doubl e pVari ance)

M ethods

pdf

public static double pdf(double pMean
doubl e pVari ance,
doubl e x)

cdf

public static double cdf (doubl e pMean
doubl e pVari ance,
doubl e x)

pdf
publ i c doubl e pdf (doubl e x)

cdf
publ i c doubl e cdf (doubl e x)

domainMin
publ i c doubl e donmai nM n()
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domainM ax
publ i c doubl e donai nMax()

mean

public doubl e nmean()

variance

publ i c doubl e variance()

name

public java.lang. String nane()
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or g.systemsbiology.math.probability

Class Rayleigh

j ava. | ang. Obj ect
+-org. systensbi ol ogy. mat h. probabi | i ty. Rayl ei gh

All Implemented interfaces:
| Conti nuousDi stri bution

public class Rayleigh
extends java.lang.Object
implements| Cont i nuousDi stri bution

Constructors

Rayleigh
publ i c Rayl ei gh(doubl e pMean)

M ethods

pdf
publ i c doubl e pdf (doubl e x)

cdf
publ i c doubl e cdf (doubl e x)

domainMin
publi ¢ doubl e domai nM n()

domainM ax
publi ¢ doubl e domai nMax()

mean

public doubl e nmean()
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variance

publ i c doubl e variance()

name

public java.lang. String nane()
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or g.systemsbiology.util

Class AppConfig

j ava. | ang. Obj ect

+-org. systensbi ol ogy. util. AppConfig

public class AppConfig
extends java.lang.Object

Utility class for reading an XML configuration file for an application. Provides standard methods for obtaining the application
name, version, release date, and home page. This class can be subclassed to add new properties.

Fields

CONFIG_FILE_NAME
public static final java.lang.String CONFI G_FlI LE_NAME

Constructors

AppConfig

public AppConfig(java.io.File pConfigFile)
Creates an AppConfig using the config file pConf i gFi | e.

AppConfig

public AppConfig(java.lang.d ass pAppd ass)

Creates an AppConfig using class pAppC ass to search for the config file resource. That class must have aresource file
AppConfi g. xm .

M ethods

getProperty
public java.lang. String getProperty(java.lang. String pPropertyNane)

getAppHomePage
public java.lang. String get AppHonePage()

getAppName
public java.lang. String get AppNane()

Page 252



org.systemsbiology.util.AppConfig

(continued from last page)

getAppVersion
public java.lang. String get AppVersion()

getAppDate
public java.lang. String get AppDat e()

getApplconURL
public java.lang. String get Appl conURL()

getAppHepSetName
public java.lang. String get AppHel pSet Nane()

getAppMaintainer FullName
public java.lang. String get AppMi nt ai ner Ful | Nane()

getAppCopyright
public java.lang. String get AppCopyri ght ()

get

public static AppConfig get(java.lang.d ass pAppd ass,
java.lang. String pAppDir)
t hr ons Dat aNot FoundExcepti on,
I nval i dl nput Excepti on,
java.io. Fi | eNot FoundExcepti on

main

public static void main(java.lang. String pArgs)
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or g.systemsbiology.util

Class ClassRegistry

j ava. | ang. Obj ect

+-org. systenshi ol ogy. util.C assRegi stry

public class ClassRegistry
extends java.lang.Object

Implements a class registry for agiven interface (that must itself extend the { @link |AliasableClass} marker interface). This
registry is capable of searching the entire java CLASSPATH for al classes that implement the specified interface. A hash of
instances of the given interface is also stored, so that an instance of any class implementing the interface, can be retrieved by
referring to the & quot;class alias& quot;.

Constructors

ClassRegistry
public C assRegistry(java.lang. Cl ass plnterface)

Create a ClassRegistry instance. Thepl nt er f ace argument must specify an interface that extends the

| Al i asabl ed assinterface. Letsassumethe interfaceiscalled & quot;l Foo&quot;. The class registry instance (when
you call bui | dRegi st r ywill build alist of al objectsin the classpath that implement the | Foo interface, and that
contain the CLASS_ALI AS public static String field.

M ethods

buildRegistry

public void buil dRegi stry()
throws java.l ang. Cl assNot FoundExcepti on,
j ava.io. | OExcepti on,
java.l ang. 11| egal Ar gunment Excepti on

Searches the classpath for all classes implementing the interface that was specified in the constructor. This method will
take awhile to complete, because it is searching the entire classpath.

getClass

public java.lang. d ass getC ass(java.lang. String pd assAli as)
t hr ows Dat aNot FoundExcepti on

Returns the Class object associated with the specified class alias (a string identifier that uniquely identifies a particular
implementation of the interface that was passed to the constructor for this ClassRegistry object). If no classisfound
corresponding to the specified alias, an exception is thrown.

Parameters:
pC assAl i as - thealiasof the classthat isto be returned

Returns:
the Class object associated with the specified class alias

getinstance

public java.l ang. Obj ect getlnstance(java.lang. String pC assAli as)
t hr ows Dat aNot FoundExcepti on
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Returns an instance of the class corresponding to the specified classaliaspCl assAl i as. Thisobject will be an instance
of aclassthat implements the interface that was passed to the Cl assRegi st r yconstructor. If no such instance exists,
but the class corresponding to the dliasis known, an instance will be created and the reference will be stored and returned.

Parameters:
pC assAl i as - theadliasof the classthat isto be returned

Returns:
an instance of the class corresponding to the specified classdiaspCl assAl i as

printRegistry
public void printRegistry(java.io.PrintStream pStrean
Print out a summary of the contents of the class registry, to the specified PrintStream pSt r i ng.

getRegistryAliasesCopy
public java.util.Set getRegistryAliasesCopy()

Return a Set containing copies of all of the aliases (as strings) for objects implementing the interface that was passed to the
ClassRegistry constructor.

Returns:
a Set containing copies of all of the aliases (as strings) for objects implementing the interface that was passed to the

ClassRegistry constructor.

clear | nstances

public void clearlnstances()

main
public static void main(java.lang. String pArgs)
Test method for this class
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or g.systemsbiology.util

Class CommandLineApp

j ava. | ang. Obj ect
+-org. systensbhi ol ogy. util. CommandLi neApp

Direct Known Subclasses:
Si mul at i onLauncher ConmandLi ne

public abstract class CommandLineApp
extends java.lang.Object

Class template for acommane-line application

Fields

HELP ARG
protected static final java.lang. String HELP_ARG

NULL MODIFIER
public static final java.lang. String NULL_MODI Fl ER

Constructors

CommandLineApp
publ i ¢ CommandLi neApp()

M ethods

printUsage
protected abstract void printUsage(java.io. QutputStream pQut put Streamn

handleCommandLineError

prot ected voi d handl eConmandLi neError (java.l ang. String pMessage)

getRequiredArgumentM odifier

protected java.lang. String get Requi redAr gurrent Modi fi er(j ava.l ang. Stri ng pArgunent,
Java.l ang. String pArgs,
int pCr)
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getRequiredDoubleArgumentM odifier

protected java.l ang. Doubl e get Requi redDoubl eAr gurrent Modi fi er (java.lang. String

pAr gunent,
java.lang. String pArgs,
int pCr)

getRequiredlnteger ArgumentM odifier

protected java.l ang. | nteger getRequiredlntegerArgunent Modi fier(java.lang. String

pAr gunent,
java.lang. String pArgs,
int pCr)

getRequiredL ongArgumentM odifier

protected java.l ang. Long get Requi redLongAr gunent Modi fi er (j ava. |l ang. String pArgunent,
java.lang. String pArgs,
int pCr)

checkAndHandleHelpRequest
protected void checkAndHandl eHel pRequest (j ava. | ang. Stri ng pArgs)

handleCommandLine

protected abstract voi d handl eCormandLi ne(j ava.l ang. String pArgs)
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or g.systemsbiology.util
Class DataNotFoundException

j ava. | ang. Obj ect
+- javalang.Throwable
+- java.lang.Exception

+-org. systensbhi ol ogy. util. Dat aNot FoundExcepti on

public class DataNotFoundException
extends java.lang.Exception

Represents an error condition in which the caller has requested a particular data element, but the data element was not found.

Constructors

DataNotFoundException
publ i ¢ Dat aNot FoundExcepti on(java.l ang. String pMessage)

DataNotFoundException

publ i ¢ Dat aNot FoundExcepti on(j ava.l ang. Stri ng pMessage,
j ava. |l ang. Thr owabl e pCause)
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or g.systemsbiology.util

Class DebugUtils

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. util.DebugUtils

public class DebugUtils
extends java.lang.Object

Constructors

DebugUtils
public DebugUtils()

M ethods

setDebug
public static void setDebug(bool ean pDebug)

getDebug

public static bool ean get Debug()

printDoubleVector

public static void printDoubl eVector(doubl e pVec)

describeSortedObjectList

public static void describeSortedObjectList(java
] ava
j ava

.lang. StringBuffer pStringBuffer,
.util.HashMap pObj ect Map,
.lang. O ass pd assTypeFilter)

describeSortedObjectList

public static void describeSortedObjectlList(java
| ava
j ava

.lang. StringBuffer pStringBuffer,
.util.HashMap pObj ect Map,
.lang. String pSeparatorString)
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describeSortedObjectList

public static void describeSortedQbjectList(]java.

ang. StringBuffer pStringBuffer,
java. util

. HashMap pQbj ect Map)

describeSortedObjectList

public static void describeSortedbjectList(java.lang. StringBuffer pStringBuffer,
java. util.HashMap pObj ect Map,
j ava.l ang. C ass pd assTypeFilter,
java.lang. String pSeparatorString)
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or g.systemsbiology.util

Class ExceptionUtils

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. util.ExceptionUils

public class ExceptionUtils
extends java.lang.Object

Provides utility methods related to handling exceptions.

Constructors

ExceptionUtils
public ExceptionWUils()

M ethods

getStackTrace

public static java.lang. String get StackTrace(java.lang. Throwabl e pThr owabl e)
Returns the stack backtrace of an exception, as a string.

Parameters:
pThr owabl e - the exception whose stack backtraceis to be returned

Returns:
the stack backtrace of an exception, as a string.
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or g.systemsbiology.util
Class FileUtils

j ava. | ang. Obj ect

+-org.systensbiology.util.FileUils

public class FileUtils
extends java.lang.Object

Utility class for manipulating file names

Constructors

FileUtils
public FileUtils()

M ethods

addSuffixT oFilename

public static java.lang. String addSuffi xToFi | enane(j ava. | ang. String pFil eNane,
java.lang. String pSuffix)

getExtension

public static java.lang. String get Extension(java.lang. String pFil eNane)

removeExtension

public static java.lang. String renoveExtension(java.lang. String pFil eNane)

fixWindowsCommandL ineDirectoryNameM angling

public static java.lang. String fixW ndowsConmrandLi neDi rect or yNameMangl i ng
(java.lang. String pDi r Nane)

The Windows command-line sometimes passes a file name terminating in a double-quote character. This method strips out
the double-quote character and appends a directory separator character, if necessary.

createFileURL

public static java.lang. String createFileURL(java.io.File pFile)
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or g.systemsbiology.util
I nterface | AliasableClass

public interface | AliasableClass

Marker interface defining a class that containsa"CLASS ALIAS" field of type String (public). The value of thisfield isthe
& quot;alias& quot; for the class, a short name used by the class registry built in the { @link ClassRegistry} class.

Fields

CLASS ALIAS
public static final java.lang.String CLASS ALI AS
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or g.systemsbiology.util
Class I ncludeHandler

j ava. | ang. Obj ect

+-org. systensbhi ol ogy. util.IncludeHandl er

public class IncludeHandler
extends java.lang.Object

Utility class for handling nested file inclusion, in a scripting environment.

Constructors

IncludeHandler
public I ncludeHandl er ()

M ethods

getDirectory

public java.io.File getDirectory()

setDirectory

public void setDirectory(java.io.File pDirectory)
throws java.lang. |1 egal Argument Excepti on

getl ncludeFileAbsolutePath

public java.lang. String getlncl udeFil eAbsol ut ePat h(j ava. | ang. String pl ncl udeFi | eNane)
throws java.io.l OException

openReader ForIncludeFile

public java.io.BufferedReader openReader Forl ncl udeFil e(java.lang. String
pl ncl udedFi | eNane,
j ava. ni 0. charset. Char set
pChar set)
throws java.io.| OException

isWithinlncludeFile

public bool ean i sWthinlncludeFile()
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or g.systemsbiology.util
Class Invalidl nputException

j ava. | ang. Obj ect
+- javalang.Throwable
+- java.lang.Exception

+-org. systensbhi ol ogy. util.lnvalidlnput Exception

public class Invalidl nputException
extends java.lang.Exception

Constructors

I nvalidl nputException
public Invalidl nput Exception(java.lang. Stri ng pMessage)

I nvalidl nputException

public Invalidl nput Exception(java.lang. Stri ng pMessage,
j ava. |l ang. Throwabl e pCause)
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A

AboutDialog 103
AbstractComparator 126
accept 104

accept 154
AccuracyException 196

add 130

add 131

add 135

add 138

add 197

add 203

addApprovelListener 152
addListener 117

addParameter 14
addParameter 25

addProduct 27

addReactant 27

addReaction 14
addReactionParticipantToMap 27
addRequestedSymbol Values 45
addRow 132

addSpecies 14

addSpecies 28
addSuffixToFilename 262
addSymbolToMap 225
alowslnterrupt 12
alowslInterrupt 98
alowslInterrupt 100
alowslnterrupt 50
alowslInterrupt 60
alowsNonpositiveArgument 161
ALPHA_VALUE_DEVIATION_WARNING_THRESHOLD
169

AppConfig 252

ASCENDING 156
AVOGADRO_CONSTANT 5

B

booleanVaue 208
buildFromLineBasedStringDelimitedinput 133

buildModel 8
buildModel 16
buildModel 87
buildRegistry 254

C

calculate 216

calculateSignificances 189
calculateSignificancesNonParametric 188
cal culateSignificancesParametric 189
canComputeFluctuations 12
canComputeFluctuations 44
canlmport 151
CATEGORY_NAME 80

cdf 230

cdf 232

cdf 234

cdf 236

cdf 238

cdf 239

cdf 241

cdf 243

cdf 245

cdf 247

cdf 249

CDF_NONPARAMETRIC 185
CDF_PARAMETRIC 186
checkAndHandleHelpRequest 257
checkDoesSystemClipboardSupportlmageTransfer 151
checkDynamica SymbolsValues 58
checkintegrity 134
checkSimulationParameters 11
checkSimulationParameters 46
checkSimulationParametersForDeterministicSimulator 47
checkSimulationParametersimpl 97
checkSimulationParametersimpl 46
checkSimulationParametersimpl 52
checkSimulationParametersimpl 54
checkSimulationParametersimpl 60
checkSimulationParametersimpl 67
ChemFileFilter 104
chooseDeltaTimeToNextReaction 59
chooseFunction 206

choosel ndexOfNextReaction 59
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CLASS ALIAS 114 CODE_CDF_NONPARAMETRIC 185
CLASS ALIAS 115 CODE_CDF_PARAMETRIC 185
CLASS _ALIAS 16 CODE_DESCENDING 156

CLASS ALIAS 18 CODE_LINEAR 176

CLASS ALIAS 20 CODE_NONE 156

CLASS ALIAS 21 CODE_PDF_NONPARAMETRIC 185
CLASS ALIAS 98 CODE_PDF_PARAMETRIC 185
CLASS ALIAS 100 CODE_POWER 176

CLASS _ALIAS 87 CODE_UNIFORM 176

CLASS ALIAS 89 COLUMN_NAME_ELEMENT 181
CLASS ALIAS 51 COMMA 127

CLASS ALIAS 53 CommandLineApp 256
CLASS_ALIAS 61 compare 126

CLASS ALIAS 63 compare 209

CLASS_ALIAS 65 compareTo 29

CLASS_ALIAS 68 compareTo 127

CLASS ALIAS 69 compareTo 177

CLASS_ALIAS 263 compareTo 186

ClassRegistry 254 compareTo 225

clear 129 Compartment 3

clear 132 ComponentUtils 142

clear 135 computeDerivative 46

clear 139 computeJacobian 72
clearExpressionVaueCache 227 computeleapTime 66
clearExpressionValueCaches 46 computeleapTime 68

clearIndexinfo 218 computel eapTime 69

clearlnstances 255 computePartial Derivative 202
clearSimulatorState 45 computeRate 7

clearTreeLinks 136 computeRatePartial DerivativeExpression 47
clone 4 computeReactionProbabilities 46
clone 24 computeScale 49

clone 25 computeSignificanceNonParametric 188
clone 93 computeValue 202

clone 71 CONFIG_FILE_NAME 252

clone 179 Constants 5

clone 202 constructDataSelector 143

clone 208 constructSpeciesArrays 26

clone 209 containsDelayedOrM ultistepReaction 15
clone 211 copylndexinfo 218

clone 218 createFileURL 262

clone 219 createl abel 40

clone 225 createNavigator 146

clone 227 createRequestedSymbolArray 46

close 105 createSimulationResults 45
CODE_ASCENDING 156 createTimesArray 46
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createTransferable 151
CSV_EXCEL 75
CSV_GNUPLOT 75
CSV_MATLAB 75

D

DataColumnSelector 143

DataManagerDriver 159

DataNormalizer 162

DataNormalizerDriver 164

DataNormalizerParams 165

DataNormalizerResults 166

DataNotFoundException 258

DebugUtils 259

DEFAULT_DATA_FILE_DELIMITER 169
DEFAULT_ENSEMBLE_SIZE 57
DEFAULT_EVIDENCE_WEIGHT_TYPE 169
DEFAULT_FLAG_GET_FINAL_SYMBOL_FLUCTUATIO
NS 95

DEFAULT FLAG GET FINAL_SYMBOL_FLUCTUATIO
NS 48
DEFAULT_FLAG_GET_FINAL_SYMBOL_FLUCTUATIO
NS 57

DEFAULT_INITIAL_SIGNIFICANCE_CUTOFF 169
DEFAULT_MAX_ALLOWED_ABSOLUTE_ERROR 95
DEFAULT_MAX_ALLOWED_ABSOLUTE_ERROR 48
DEFAULT_MAX_ALLOWED_RELATIVE_ERROR 95
DEFAULT_MAX_ALLOWED_RELATIVE_ERROR 48
DEFAULT_MIN_NUM_MILLISECONDS FOR UPDATE
41

DEFAULT_MISSING_DATA_SIGNIFICANCE 188
DEFAULT_NUM_BINS 169
DEFAULT_NUM_HISTORY_BINS 6
DEFAULT_NUM_HISTORY_BINS 95

DEFAULT _NUM_HISTORY_BINS 48
DEFAULT_NUM_HISTORY_BINS 57
DEFAULT_QUANTILE_THRESHOLD 169
DEFAULT_REACTION_PARAMETER_SYMBOL_NAME
89

DEFAULT_SEPARATION_THRESHOLD 169
DEFAULT_SIGNIFICANCE_MISSING_DATA 193
DEFAULT_SPECIFICATION 89

DEFAULT_VOLUME 3

DelayedReactionSolver 6

DESCENDING 156
describeSortedObjectList 260
disableDoubleMouseClick 142
displayHelpBrowser 149
DistributionPrinter 229
divide 203

doAnalysis 79
doAnalysis 81
doAnalysisCMDL 81
domainMax 230
domainMax 232
domainMax 234
domainMax 236
domainMax 238
domainMax 239
domainMax 241
domainMax 244
domainMax 245
domainMax 248
domainMax 249
domainMin 230
domainMin 232
domainMin 234
domainMin 236
domainMin 238
domainMin 239
domainMin 241
domainMin 244
domainMin 245
domainMin 247
domainMin 249
doubleValue 209
DoubleVector 197

E

EDIT 109
EDIT_COPY 110
EDIT_CUT 110
EDIT_PASTE 110
EditorPane 105
Empirical 230
EmptyTableModel 144
equals 4

equals 26

Page 269



Index

equals 29 generateChart 123
equals 71 get 109
equals 218 get 111
equals 225 get 92
estimateSpeciesFluctuations 72 get 75
EvidenceWeightedinferer 167 get 128
EvidenceWeightedinfererDriver 170 get 129
EvidenceWeightedinfererParams 171 get 160
EvidenceWeightedinfererResults 175 get 161
ExceptionNotificationOptionPane 145 get 177
ExceptionUtils 261 get 186
ExHelpSearchNavigator 146 get 253
export 9 getAbsTol 215
export 18 getAlias 11
export 20 getAlias 98
export 21 getAlias 100
export 90 getAlias 45
exportModel 113 getAlias 52
Expression 200 getAlias 54
extendedSimpsonsRule 207 getAlias 62
getAlias 64
F getAlias 66
getAll 128
f 96 getAll 157
factorial 206 getAll 160
FAILED_CLOSED 120 getAll 161
FAILED_RUNNING 120 getAll 177
FILE 109 getAll 186
FILE_CLOSE 110 getApp 107
FILE_OPEN 110 getAppCopyright 253
FILE_QUIT 110 getAppDate 253
FILE_SAVE 110 getAppHelpSetName 253
FILE_ SAVE_AS 110 getAppHomePage 252
FileChooser 147 getApplconURL 253
FileUtils 262 getAppMaintainerFullName 253
findAffectedElements 168 getAppName 252
fixWindowsCommandLineDirectoryNameMangling 262 getAppVersion 252
flush 184 getArraylndex 217
format 214 getAverageValue 140
FramePlacer 148 getBufferedReader 16
getBuiltinFunctioninfo 86
G getBuiltinFunctions 86
getCancelled 34
g 96 getClass 254
Gamma 232 getCode 156

Page 270



Index

getCode 176

getCode 186

getColumn 132

getColumn 180

getColumnCount 133
getColumnCount 144
getColumnCount 182
getColumnName 182
getCombinedSignificanceCutoff 172
getCommentChar 76
getCompartment 70
getComputeFluctuations 56
getConfig 80
getConversionToMolecules 92
getConvertSubstanceToMolecules 93
getDebug 259
getDefaultExtension 128
getDefaultSimulatorParameters 12
getDefaultSimulatorParameters 97
getDefaultSimul atorParameters 50
getDefaultSimulatorParameters 60
getDelay 6

getDelay 26

getDel ayedReactionEstimatedAverageFutureRate 46
getDelimiter 127

getDescription 104
getDescription 154

getDirectory 264

getDoubleArray 218

getDynamic 29
getDynamicSymbols 14
getElementName 179
getElementName 194
getElementNames 179
getElementSortStatus 182
getEndTime 39

getEnsembleSize 56
getEvidenceName 179
getEvidenceName 193
getEvidenceNames 179
getEvidenceNames 193
getEvidenceSortStatus 182
getEvidenceWeightType 172
getExpressionString 227
getExpressionValue 73

getExpressionVaue 221
getExpressionValue 222
getExpressionVaue 226
getExtension 262

getFileRegex 8

getFileRegex 9

getFileRegex 17

getFileRegex 18

getFileRegex 20

getFileRegex 21

getFileRegex 88

getFileRegex 90

getFilterRegex 128
getFractionComplete 37
getFractionToRemove 172
getlconByName 150
getincludeFileAbsolutePath 264
getindexedValue 220
getInfinity 76

getinfinityString 213

getlnitial SignificanceCutoff 171
getinstance 254
getlntermedSpecies 7
getlterationCounter 36
getKineticLaw 85
getLastTimePoint 139

getLevel 91

getListener 112
getMaxAllowedAbsoluteError 56
getMaxAllowedRelativeError 56
getMaxlterations 171
getMaxReducedChiSquare 192
getMaxStepSize 53
getMinDelayedReactionDelay 47
getMinFractional CostChange 172
getMinimumDigitsForScientificNotation 213
getMinTime 140
getMissingDataRate 179
getMissingDataRate 194
getModelName 83
getModelName 38
getModelViewerRegistry 107
getName 109

getName 111

getName 4
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getName 14 getNumEvidences 193

getName 23 getNumFloatingSpecies 83

getName 27 getNumGl obal Parameters 84
getName 70 getNumHistoryBins 7

getName 128 getNumHistoryBins 55

getName 157 getNumL ocal Symbols 26

getName 160 getNumObservations 180

getName 161 getNumParameters 85

getName 177 getNumParticipants 26

getName 186 getNumProducts 26

getName 217 getNumProducts 84

getNaN 75 getNumReactants 26

getNaNString 213 getNumReactants 84

getNext 129 getNumReactions 83

getNext 131 getNumRules 86

getNext 135 getNumSteps 26

getNext 138 getNumStoredPoints 140
getNextDelayedReactionIndex 58 getOrderedResultsSymbolNamesArray 15
getNextResults 118 getOrderedSpeciesNamesArray 15
getNextSortStatusinCycle 157 getParameters 25
getNonMissingColumnVals 180 getParserAliasesList 121
getNthBoundary SpeciesCompartmentName 84 getPoissonEvent 59
getNthBoundarySpeciesName 84 getPreference 184
getNthCompartmentName 84 getProperty 252

getNthF oatingSpeciesCompartmentName 84 getRandomNumberGenerator 58
getNthFloatingSpeciesName 84 getRandomNumberUniforminterval 58
getNthGlobal ParameterName 85 getRate 6

getNthParameterHasValue 85 getReactionRateExpressions 47
getNthParameterName 85 getReactions 14
getNthParameterValue 85 getRegistryAliasesCopy 255
getNthProductName 85 getRelTol 215
getNthProductStoichiometry 85 getRequiredArgumentModifier 256
getNthReactantName 84 getRequiredDoubleArgumentModifier 257
getNthReactantStoi chiometry 85 getRequiredintegerArgumentModifier 257
getNthReactionName 84 getRequiredLongArgumentModifier 257
getNthRuleFormula 86 getReservedSymbolMapper 13
getNthRuleName 86 getReservedSymbolMapper 73
getNthRuleType 86 getReservedSymbolNames 32
getNumBins 171 getReservedSymbolNames 212
getNumBins 192 getReservedSymbolValue 32
getNumBoundarySpecies 83 getReservedSymbolValue 212
getNumCompartments 83 getResultsDateTime 40
getNumElements 179 getResultsFinal Symbol Fluctuations 38
getNumElements 193 getResultsSymbolNames 39
getNumEvidences 179 getResultsSymbolValues 39
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getResultsTimeVaues 39
getRow 132

getRowCount 132
getRowCount 144
getRowCount 182
getScreenSize 148
getSelectedColumns 152
getSignificanceCalculationMethod 191
getSignificancesMatrix 194
getSimpleNumberValue 202
getSimulationFinished 36
getSimulatorAlias 38
getSimulatorAliasesCopy 117
getSimulatorAliasesList 121
getSimulatorParameters 39
getSingle 127

getSingleTailed 191
getSmoothingLength 172
getSmoothingLength 192
getSortedFileFormatNames 76
getSourceActions 151
getSpecies 29
getSpeciesByName 15
getStackTrace 261
getStartTime 38
getStepSizeFraction 55
getStoichiometry 29
getStopped 34

getSubMenu 112
getSubstanceUnitsString 86
getSymbol 74

getSymbol 225

getSymbol EvaluationPostProcessor 14
getSymbol Eval uationPostProcessor 220
getSymbolName 23
getSymbols 14

getTime 73

getTimeL astNonzeroVaue 139
getTimeOfLastUpdateMillis 36
getTimePoint 140
getTimePoints 140
getTimeSeriesOutputFormatAliasesList 121
getUnindexedValue 74
getUnindexedValue 221
getUnindexedValue 222

getValue 86

getValue 139

getValue 208

getValue 209

getValue 211

getValue 221

getValue 222

getValue 225

getValue 227
getValueArray 218
getValueAt 132
getValueAt 144
getVaueAt 180
getValueAt 183
getValueAt 194
getValueAtNoFormatting 182
getValues 140
getVaueWithCaching 227
getVersion 91

H

HalfLorentz 234

HalfNormal 236
handleCancel 152
handleCommandLine 121
handleCommandLine 257
handleCommandLineError 256
handleCopy 105

handleCut 105
handleDetailedButton 145
handleOutputFileAlreadyExists 147
handlePaste 105
handlePauseOrCancel 34
handleResize 105
handleResize 123

handleView 107
hasArraylndex 217
hasDelayedReactionSolvers 44
hasL ocal Symbols 25
hasNonzeroValue 139
hasVaue 85

hasvValue 74

hasvVaue 221

hasValue 222
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HEIGHT 115

HELP 109
HELP_ABOUT 111
HELP_ARG 256
HELP_BROWSER 111
HelpBrowser 149

IconFactory 150
ImageTransferHandler 151
IncludeHandler 264
IndexedPriorityQueue 129
initialize 11

initialize 97

initialize 49

initialize 61

initialize 63

initialize 66

initislize 139

initialize 159

initiglize 164

initislize 170

initialize 190

initializeDynamicSymbol AdjustmentVectors 45
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