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Abstract

TheDAKOTA (DesignAnalysisKit for OptimizationandTerascaleApplications)toolkit providesa �e xible and
extensibleinterfacebetweensimulationcodesanditerative analysismethods.DAKOTA containsalgorithmsfor
optimizationwith gradientandnongradient-basedmethods;uncertaintyquanti�cationwith sampling,reliability,
andstochastic�nite elementmethods;parameterestimationwith nonlinearleastsquaresmethods;andsensitiv-
ity/varianceanalysiswith designof experimentsandparameterstudymethods.Thesecapabilitiesmaybe used
on their own or ascomponentswithin advancedstrategiessuchassurrogate-basedoptimization,mixed integer
nonlinearprogramming,or optimizationunderuncertainty. By employing object-orienteddesignto implement
abstractionsof thekey componentsrequiredfor iterativesystemsanalyses,theDAKOTA toolkit providesa �e x-
ible andextensibleproblem-solvingenvironmentfor designandperformanceanalysisof computationalmodels
onhighperformancecomputers.

Thisreportservesasadevelopersmanualfor theDAKOTA softwareanddescribestheDAKOTA classhierarchies
andtheir interrelationships.It derivesdirectly from annotationof the actualsourcecodeandprovidesdetailed
classdocumentation,includingall memberfunctionsandattributes.
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Chapter 1

DAKOTA DevelopersManual

Author:

Michael S. Eldred, Brian M. Adams,KarenHaskell, William J. Bohnhoff, JohnP. Eddy, David M. Gay,
William E. Hart,PatriciaD. Hough,TamaraG. Kolda,LauraP. Swiler, Jean-PaulWatson

1.1 Intr oduction

TheDAKOTA (DesignAnalysisKit for OptimizationandTerascaleApplications)toolkit providesa �e xible, ex-
tensibleinterfacebetweenanalysiscodesanditerationmethods.DAKOTA containsalgorithmsfor optimization
with gradientandnongradient-basedmethods,uncertaintyquanti�cationwith sampling,reliability, andstochastic
�nite elementmethods,parameterestimationwith nonlinearleastsquaresmethods,andsensitivity/varianceanaly-
siswith designof experimentsandparameterstudycapabilities.Thesecapabilitiesmaybeusedontheirown or as
componentswithin advancedstrategiessuchassurrogate-basedoptimization,mixed integernonlinearprogram-
ming, or optimizationunderuncertainty. By employing object-orienteddesignto implementabstractionsof the
key componentsrequiredfor iterativesystemsanalyses,theDAKOTA toolkit providesa �e xible problem-solving
environmentaswell asaplatformfor rapidprototypingof new solutionapproaches.

The DevelopersManualfocuseson documentationof the classstructuresusedby theDAKOTA system.It de-
rivesdirectly from annotationof theactualsourcecode.For informationon input commandsyntax,refer to the
Reference Manual , andfor a tour of DAKOTA featuresandcapabilities,referto theUsersManual.

1.2 Overview of DAKOTA

In theDAKOTA system,thestrategycreatesandmanagesiteratorsandmodels. In thesimplestcase,thestrategy
createsa singleiteratoranda singlemodelandexecutestheiteratoron themodelto performa singlestudy. In a
moreadvancedcase,a hybrid optimizationstrategy might managea globaloptimizeroperatingon a low-�delity
modelin coordinationwith alocaloptimizeroperatingonahigh-�delity model.And onthehighend,asurrogate-
basedoptimizationunderuncertaintystrategy would employ anuncertaintyquanti�cation iteratornestedwithin
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an optimizationiteratorandwould employ truth modelslayeredwithin surrogatemodels. Thus, iteratorsand
modelsprovidebothstand-alonecapabilitiesaswell asbuilding blocksfor moresophisticatedstudies.

A modelcontainsasetof variables, aninterface, andasetof responses, andtheiteratoroperateson themodelto
mapthevariablesinto responsesusingtheinterface.Eachof thesecomponentsis a�e xible abstractionwith avari-
etyof specializationsfor supportingdifferenttypesof iterativestudies.In aDAKOTA input �le, theuserspeci�es
thesecomponentsthroughstrategy, method,model,variables,interface,andresponseskeywordspeci�cations.

The useof classhierarchiesprovidesa mechanismfor extensibility in DAKOTA components.In eachof the
variousclasshierarchies,addinga new capabilitytypically involvesderiving a new classandproviding a small
numberof virtual functionrede�nitions.Theserede�nitionsde�ne thecodingportionsspeci�c to thenew derived
class,with thecommonportionsalreadyde�ned at thebaseclass.Thus,with a small amountof new code,the
existing facilitiescanbeextended,reused,andleveragedfor new purposes.

Thesoftwarecomponentsarepresentedin thefollowing sectionsusinga top-down order.

1.2.1 Strategies

Classhierarchy:Strategy.

Strategiesprovideacontrollayerfor creationandmanagementof iteratorsandmodels.Speci�c strategiesinclude:

� SingleMethodStrategy: thesimpleststrategy. A singleiteratoris run ona singlemodelto performa single
study.

� HybridStrategy: hybrid minimization using a set of iteratorsemploying a correspondingset of models
of varying �delity . Coordinationapproachesamongthe iteratorsinclude collaborative, embedded,and
sequentialapproaches,as embodiedin the CollaborativeHybridStrategy, EmbeddedHybridStrategy, and
SequentialHybridStrategy derivedclasses.

� ConcurrentStrategy: two similar algorithmsareavailable: (1) multi-start iterationfrom several different
startingpoints,and(2) paretosetoptimizationfor several differentmultiobjective weightings. Employs
a singleiteratorwith a singlemodel,but runsmultiple instancesof the iteratorconcurrentlyfor different
settingswithin themodel.

1.2.2 Iterators

Classhierarchy:Iterator.

Theiteratorhierarchycontainsa varietyof iterative algorithmsfor optimization,uncertaintyquanti�cation,non-
linear leastsquares,designof experiments,andparameterstudies.Thehierarchyis divided into Minimizer and
Analyzerbranches.TheMinimizer classesinclude:

� Optimization: Optimizer provides a base class for the DOTOptimizer, CONMINOptimizer,
NPSOLOptimizer, NLPQLPOptimizer, andSNLLOptimizergradient-basedoptimizationlibrariesandthe
APPSOptimizer, COLINOptimizer, JEGAOptimizer, andNCSUOptimizernongradient-basedoptimization
methodsandlibraries.
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� Parameterestimation: LeastSqprovidesa baseclassfor NL2SOLLeastSq, a least-squaressolver based
on NL2SOL, SNLLLeastSq, a Gauss-Newton least-squaressolver, andNLSSOLLeastSq, an SQP-based
least-squaressolver.

� Surrogate-basedminimization(optimizationandnonlinearleastsquares):SurrBasedMinimizerprovides
a baseclassfor SurrBasedLocalMinimizer, SurrBasedGlobalMinimizer, and EffGlobalMinimizer. The
surrogate-basedlocalandglobalmethodsemploy asingleiteratorwith any of theavailableSurrogateModel
capabilities(local,multipoint,or globaldata�ts or hierarchicalapproximations)andperformasequenceof
approximateoptimizations,eachinvolving build, optimize,andverify steps.Theef�cient globalmethod,
on the otherhand,hard-wiresa recursioninvolving Gaussianprocesssurrogatemodelscoupledwith the
DIRECTglobaloptimizerto maximizeanexpectedimprovementfunction.

andtheAnalyzerclassesinclude:

� Uncertainty quanti�cation: NonD provides a base class for NonDReliability (reliability analysis),
NonDEvidence(Dempster-ShaferTheoryof Evidence),NonDPolynomialChaos(generalizedpolynomial
chaosexpansions),NonDSampling, andNonDIntegration. NonDReliabilityis furtherspecializedwith local
andglobalmethods(NonDLocalReliabilityandNonDGlobalReliability), NonDIntegrationis further spe-
cializedwith quadratureandcubaturemethods(NonDQuadratureandNonDCubature),andNonDSampling
is furtherspecializedwith theNonDLHSSamplingclassfor Latin hypercubeandMonteCarlosampling,the
NonDIncremLHSSamplingclassfor incrementalLatin hypercubesampling,andNonDAdaptImpSampling
for multimodaladaptive importancesampling.

� Parameterstudiesand design of experiments: PStudyDACE provides a baseclass for ParamStudy,
which provides capabilities for directed parameterspace interrogation, PSUADEDesignCompExp,
which provides accessto the Morris One-At-a-Time (MOAT) method for parameterscreening,and
DDACEDesignCompExpand FSUDesignCompExp, which provide for parameterspaceexploration
throughdesignand analysisof computerexperiments. NonDLHSSamplingfrom the uncertaintyquan-
ti�cation branchalsosupportsadesignof experimentsmode.

1.2.3 Models

Classhierarchy:Model.

Themodelclassesareresponsiblefor mappingvariablesinto responseswhenaniteratormakesa functioneval-
uationrequest.Thereareseveral typesof models,somesupportingsub-iteratorsandsub-modelsfor enabling
layeredandnestedrelationships.Whensub-modelsareused,they may be of arbitrarytypeso thata varietyof
recursionsaresupported.

� SingleModel: variablesare mappedinto responsesusing a single Interfaceobject. No sub-iteratorsor
sub-modelsareused.

� SurrogateModel: variablesaremappedinto responsesusinganapproximation.Theapproximationis built
and/orcorrectedusingdatafrom a sub-model(thetruth model)andthedatamaybeobtainedusinga sub-
iterator (a designof experimentsiterator). SurrogateModelhastwo derived classes:DataFitSurrModel
for data�t surrogatesandHierarchSurrModelfor hierarchicalmodelsof varying�delity . Therelationship
of the sub-iteratorsandsub-modelsis consideredto be "layered"sincethey arenot usedaspart of every
responseevaluationon thetop level model,but ratherusedperiodicallyin surrogateupdateandveri�cation
steps.

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



16 DAK OTA DevelopersManual

� NestedModel: variablesaremappedinto responsesusinga combinationof anoptionalInterfaceandasub-
iterator/sub-modelpair. The relationshipof thesub-iteratorsandsub-modelsis consideredto be"nested"
sincethey areusedto performa completeiterative studyaspart of every responseevaluationon the top
level model.

� RecastModel: recaststhe inputsandoutputsof a sub-modelfor the purposesof variabletransformations
(e.g.,variablescaling,transformationsto standardizedrandomvariables)andproblemreformulation(e.g.,
multiobjective optimization,responsescaling,augmentedLagrangianmerit functions,expectedimprove-
ment).

1.2.4 Variables

Classhierarchy:Variables.

The Variablesclasshierarchymanagesdesign,uncertain,and statevariabletypesfor continuousanddiscrete
domaintypes.Thishierarchyis specializedaccordingto variousviewsof thedata.

� DistinctVariables: bothvariableanddomaintypedistinctionsareretained,i.e. separatearraysfor design,
uncertain,andstatevariablestypesandfor continuousanddiscretedomains.

� AllVariables: variabletypesarecombinedanddomaintype distinctionis retained,i.e. design,uncertain,
andstatevariabletypescombinedinto a singlecontinuousvariablesarrayanda singlediscretevariables
array.

� MergedVariables: variabletype distinction is retainedand domaintypesare combined,i.e. continuous
anddiscretevariablesmergedinto continuousarrays(integrality is relaxed)for design,uncertain,andstate
variabletypes.

Thevariablesview that is chosendependson thetypeof iterative study. For designoptimizationanduncertainty
quanti�cation, for example,variableanddomaintypedistinctionsareimportantanda DistinctVariablesview is
used.For parameterstudiesanddesignof experiments,however, thevariabletypedistinctionscanbeignoredand
anAllVariablesview is used.

TheConstraintshierarchymanagesbound,linear, andnonlinearconstraintsandutilizesthesamespecializations
for managingboundson thevariables(seeDistinctConstraints, AllConstraints, andMergedConstraints).

1.2.5 Interfaces

Classhierarchy:Interface.

Interfacesprovideaccessto simulationcodesor, conversely, approximationsbasedonsimulationcodedata.In the
simulationcase,anApplicationInterfaceis used.ApplicationInterfaceis specializedaccordingto thesimulation
invocationmechanism,for which thefollowing nonintrusiveapproaches

� SysCallApplicInterface: thesimulationis invokedusinga systemcall (theC functionsystem() ). Asyn-
chronousinvocationutilizes a backgroundsystemcall. Utilizes the SysCallAnalysisCodeclassto de-
�ne syntaxfor input �lter , analysiscode,output �lter , or combinedspawning, which in turn utilize the
CommandShellutility.
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� ForkApplicInterface: thesimulationis invokedusinga fork (thefork/exec/wait family of functions).
Asynchronousinvocationutilizesa nonblockingfork. Utilizes theForkAnalysisCodeclassfor lower level
fork operations.

� GridApplicInterface: thesimulationis invokedusingdistributedresourcefacilities. This capabilityis ex-
perimentalandstill underdevelopment.Thedesignis evolving into theuseof Condorand/orGlobustools.

andthefollowing semi-intrusiveapproach

� DirectApplicInterface: thesimulationis linkedinto theDAKOTA executableandis invokedusinga proce-
durecall. Asynchronousinvocationswill utilize nonblockingthreads(capabilitynotyet available).

aresupported.Schedulingof jobs for asynchronouslocal, messagepassing,andhybrid parallelismapproaches
is performedin the ApplicationInterfaceclass,with job initiation andjob capturespeci�cs implementedin the
derivedclasses.

In thedata�t approximationcase,global,multipoint,or localapproximationsto simulationcoderesponsedatacan
bebuilt andusedassurrogatesfor theactual,expensivesimulation.Theinterfaceclassproviding this capability
is

� ApproximationInterface: builds anapproximationusingdatafrom a truth modelandthenemploys theap-
proximationfor mappingvariablesto responses.This classcontainsan arrayof Approximationobjects,
oneper responsefunction, which permitsthe mixing of approximationtypes(using the Approximation
derived classes:SurfpackApproximation(provideskriging, neuralnetwork, MARS, polynomial regres-
sion,andradialbasisfunctions),GaussProcApproximation, OrthogPolyApproximation(utilizesanarrayof
OrthogonalPolynomialinstancesto managemultivariateorthogonalpolynomialsfrom the Wiener-Askey
scheme),TANA3Approximation, andTaylorApproximation).

Note: in thedata�t approximationcase,DataFitSurrModelprovidesthebulk of thesurrogatemanagementlogic.
It containsan ApproximationInterfaceobjectwhich providestheapproximateparameterto responsemappings.
In the hierarchicalapproximationcase,an ApproximationInterfaceobject is not usedsinceHierarchSurrModel
useslow andhigh �delity modelsto managesurrogateconstruction/usage.

1.2.6 Responses

Class:Response.

The Responseclassprovides an abstractdatarepresentationof responsefunctionsand their �rst and second
derivatives(gradientvectorsandHessianmatrices).Theseresponsefunctionscanbeinterpretedasanobjective
function and constraints(optimizationdataset), residualfunctionsand constraints(leastsquaresdataset), or
genericresponsefunctions(uncertaintyquanti�cationdataset).Thisclassis notcurrentlypartof aclasshierarchy,
sincetheabstractionhasbeensuf�ciently generalandhasnot requiredspecialization.

1.3 Services

A varietyof servicesareprovidedin DAKOTA for parallelcomputing,failurecapturing,restart,graphics,etc.An
overview of theclassesandmemberfunctionsinvolvedin performingtheseservicesis includedbelow.
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� Multilevel parallelcomputing: DAKOTA supportsmultiple levels of nestedparallelism. A strategy can
manageconcurrentiterators,eachof which managesconcurrentfunctionevaluations,eachof which man-
agesconcurrentanalysesexecutingonmultipleprocessors.Partitioningof theselevelswith MPI communi-
catorsis managedin ParallelLibraryandschedulingroutinesfor thelevelsarepartof ConcurrentStrategy,
ApplicationInterface, andForkApplicInterface.

� Parsing: DAKOTA employs the NIDR parser (New Input Deck Reader) to retrieve information
from user input �les. Parsing options are processedin CommandLineHandlerand parsing occurs
in ProblemDescDB::manage_inputs()called from main.C. NIDR usesthe keyword handlersin the
NIDRProblemDescDBderivedclassto populatedatawithin theProblemDescDBbaseclass,which main-
tains a DataStrategy speci�cation and lists of DataMethod, DataModel, DataVariables, DataInterface,
and DataResponsesspeci�cations. Proceduresfor modifying the parsingsubsystemare describedin
Instructionsfor Modifying DAKOTA's InputSpeci�cation.

� Failure capturing: Simulation failures can be trapped and managedusing exception handling in
ApplicationInterfaceandits derivedclasses.

� Restart: DAKOTA maintains a record of all function evaluations both in memory (for captur-
ing any duplication) and on the �le system (for restarting runs). Restart options are pro-
cessedin CommandLineHandlerand retrieved in ParallelLibrary::specify_outputs_restart(), restart �le
managementoccurs in ParallelLibrary::manage_outputs_restart(), and restart �le insertions occur in
ApplicationInterface. The dakota_restart_util executable,built from restart_util.C, provides a
varietyof servicesfor interrogating,converting,repairing,concatenating,andpost-processingrestart�les.

� Memory management:DAKOTA employs the techniquesof referencecountingandrepresentationshar-
ing through the useof letter-envelopeand handle-bodyidioms (Coplien, "AdvancedC++"). The for-
mer idiom provides for memoryef�ciency and enhancedpolymorphismin the following classhierar-
chies: Strategy, Iterator, Model, Variables, Constraints, Interface, ProblemDescDB, Approximation, and
OrthogonalPolynomial. Thelatteridiom providesfor memoryef�ciency in data-intensiveclasseswhichdo
notinvolveaclasshierarchy. Currently, only theResponseclassusesthisidiom. Whenmanagingreference-
counteddatacontainers(e.g.,Variablesor Responseobjects),it is importantto properlymanageshallow
anddeepcopies,to allow for bothef�ciency anddataindependenceasneededin aparticularcontext.

� Graphics: DAKOTA provides2D iterationhistory graphicsusingMotif widgetsand3D surfaceplotting
graphicsfrom thePLPLOT package.Graphicsdatacanalsobe cataloguedin a tabular data�le for post-
processingwith 3rd party tools suchasMatlab, Tecplot, etc. All of thesecapabilitiesareencapsulated
within theGraphicsclass.

1.4 Additional Resources

Additionaldevelopmentresourcesinclude:

� RecommendedPracticesfor DAKOTA Development

� SoftwareToolsfor DAKOTA Development

� Instructionsfor Modifying DAKOTA's InputSpeci�cation
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� Interfacingwith DAKOTA asa Library

� Theexecutionof functionevaluationsis acorecomponentof DAKOTA involving severalclasshierarchies.
An overview of theclassesandmemberfunctionsinvolvedin performingtheseevaluationsis providedin
PerformingFunctionEvaluations.

� Projectweb pagesare maintainedat http://www.cs.sandia.gov/dakota with documentation
pointersprovidedat http://www.cs.sandia.gov/dakota/docu menta tion. html, anda list
of publicationsprovidedat http://www.cs.sandia.gov/dakota/public ation s.htm l
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Chapter 2

DAKOTA NamespaceIndex

2.1 DAKOTA NamespaceList

Hereis a list of all documentednamespaceswith brief descriptions:

Dakota(Theprimarynamespacefor DAKOTA ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
SIM (Plugfacilitiesinto DAKOTA ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
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Chapter 3

DAKOTA Hierar chical Index

3.1 DAKOTA ClassHierar chy

This inheritancelist is sortedroughly, but not completely, alphabetically:

ActiveSet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
AnalysisCode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

ForkAnalysisCode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334
SysCallAnalysisCode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727

Approximation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
BasisPolyApproximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

InterpPolyApproximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381
OrthogPolyApproximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588

GaussProcApproximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344
SurfpackApproximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699
TANA3Approximation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732
TaylorApproximation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735

APPSEvalMgr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Array . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
BaseConstructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
BaseVector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437
Vector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746

BaseVector< Dakota::BaseVector< T > > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
BasisPolynomial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

LagrangeInterpPolynomial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422
OrthogonalPolynomial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586

GenLaguerreOrthogPolynomial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350
HermiteOrthogPolynomial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363
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DAKOTA File Index

5.1 DAKOTA File List

Hereis a list of all documented�les with brief descriptions:

dll_api.C(This �le containsa DakotaRunnerclass,which launchesDAKOTA ) . . . . . . . . . . . . . 751
dll_api.h(API for DLL interactions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 753
JEGAOptimizer.C (Containstheimplementationof theJEGAOptimizerclass) . . . . . . . . . . . . . . 754
JEGAOptimizer.H (Containsthede�nition of theJEGAOptimizerclass) . . . . . . . . . . . . . . . . . 755
library_mode.C(File containinga mocksimulatormainfor testingDAKOTA in library mode) . . . . . 756
main.C(File containingthemainprogramfor DAKOTA ) . . . . . . . . . . . . . . . . . . . . . . . . . 758
restart_util.C(File containingtheDAKOTA restartutility mainprogram) . . . . . . . . . . . . . . . . 759



32 DAK OTA File Index

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



Chapter 6

DAKOTA PageIndex

6.1 DAKOTA RelatedPages

Hereis a list of all relateddocumentationpages:

RecommendedPracticesfor DAKOTA Development . . . . . . . . . . . . . . . . . . . . . . . . . . . 763
Instructionsfor Modifying DAKOTA's InputSpeci�cation . . . . . . . . . . . . . . . . . . . . . . . . 769
Interfacingwith DAKOTA asaLibrary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775
PerformingFunctionEvaluations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 785
SoftwareToolsfor DAKOTA Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 787
TodoList . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??
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DAKOTA NamespaceDocumentation

7.1 Dakota NamespaceReference

Theprimarynamespacefor DAKOTA.

Classes

� classAllConstraints

employstheall dataview.

� classAllVariables

theall dataview.

� classAnalysisCode

processesfor managing simulations.

� classApplicationInterface

interfacesto simulationcodes.

� classApproximationInterface

approximationsto simulation-basedresults.

� classAPPSEvalMgr

Evaluationmanager classfor APPSPACK.

� classAPPSOptimizer

Wrapperclassfor APPSPACK.
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� classBasisPolyApproximation

Derivedapproximationclassfor global basispolynomials.

� classBasisPolynomial

Baseclassfor thebasispolynomialclasshierarchy.

� classCOLINApplication
� classCOLINOptimizer

Wrapperclassfor optimizers de�nedusingCOLIN.

� classCollaborativeHybridStrategy

optimizationandnonlinearleastsquaresmethods.

� classGetLongOpt

(AdvancedComputerResearch Institute, Lyon,France).

� classCommandLineHandler

Utility classfor managing commandline inputsto DAKOTA.

� classCommandShell

processeswith systemcalls.

� classConcurrentStrategy

Strategy for multi-startiterationor paretosetoptimization.

� classCONMINOptimizer

Wrapperclassfor theCONMINoptimizationlibrary.

� classActiveSet

activesetrequestvectorandthederivativevariablesvector.

� classAnalyzer

hierarchy.

� classSurrogateDataPoint

for de�ning a "truth" datapoint.

� classSurrogateDataPointRep

or body, maybesharedbymultipleSurrogateDataPoint handleinstances.

� classApproximation

Baseclassfor theapproximationclasshierarchy.

� classArray

Templateclassfor theDakotabookkeepingarray.
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� classBaseVector

Baseclassfor theDakota::Matrix andDakota::Vectorclasses.

� classBiStream

datatypes

� classBoStream

datatypes

� classConstraints

Baseclassfor thevariableconstraintsclasshierarchy.

� classGraphics

for post-processingwith Matlab,Tecplot,etc.

� classInterface

Baseclassfor theinterfaceclasshierarchy.

� classIterator

Baseclassfor theiterator classhierarchy.

� classLeastSq

Baseclassfor thenonlinearleastsquaresbranch of theiterator hierarchy.

� classList

Templateclassfor theDakotabookkeepinglist.

� classFunctionCompare
� classMatrix

Templateclassfor theDakotanumericalmatrix.

� classMinimizer

iterator hierarchy.

� classModel

Baseclassfor themodelclasshierarchy.

� classNonD

Baseclassfor all nondetermisticiterators (theDAKOTA/UQbranch).

� classOptimizer

Baseclassfor theoptimizerbranch of theiterator hierarchy.

� classPStudyDACE

designof experimentsmethods.

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



38 DAK OTA NamespaceDocumentation

� classResponseRep

ResponseRepprovidesthebodyclass.

� classResponse

Responseprovidesthehandleclass.

� classStrategy

Baseclassfor thestrategyclasshierarchy.

� classString

Dakota::Stringclass,usedasmainstringclassfor Dakota.

� classVariables

Baseclassfor thevariablesclasshierarchy.

� classVector

Templateclassfor theDakotanumericalvector.

� classDataFitSurrModel

data�t surrogates(global andlocal)

� classDataInterface

Handleclassfor interfacespeci�cationdata.

� classDataMethodRep

Bodyclassfor methodspeci�cationdata.

� classDataMethod

Handleclassfor methodspeci�cationdata.

� classDataModelRep

Bodyclassfor modelspeci�cationdata.

� classDataModel

Handleclassfor modelspeci�cationdata.

� classDataResponsesRep

Bodyclassfor responsesspeci�cationdata.

� classDataResponses

Handleclassfor responsesspeci�cationdata.

� classDataStrategyRep

Bodyclassfor strategyspeci�cationdata.

� classDataStrategy
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Handleclassfor strategy speci�cationdata.

� classDataVariablesRep

Bodyclassfor variablesspeci�cationdata.

� classDataVariables

Handleclassfor variablesspeci�cationdata.

� classDDACEDesignCompExp

Wrapperclassfor theDDACEdesignof experimentslibrary.

� classDirectApplicInterface

andtesters usingdirectprocedure calls.

� classDistinctConstraints

thedefaultdataview (novariableor domaintypearray merging).

� classDistinctVariables

thedefaultdataview (novariableor domaintypearray merging).

� classDOTOptimizer

Wrapperclassfor theDOT optimizationlibrary.

� classEffGlobalMinimizer

Implementationof Ef�cient GlobalOptimization/LeastSquaresalgorithms.

� classEmbeddedHybridStrategy

search methods.

� classForkAnalysisCode

simulationsusingforks.

� classForkApplicInterface

usingforks.

� classFSUDesignCompExp

Wrapperclassfor theFSUDaceQMC/CVTlibrary.

� classGaussProcApproximation

Derivedapproximationclassfor GaussianProcessimplementation.

� classGenLaguerreOrthogPolynomial

Derivedorthogonalpolynomialclassfor generalizedLaguerre polynomials.

� structBaseConstructor

Dummystructfor overloadingletter-envelopeconstructors.
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� structNoDBBaseConstructor

Dummystructfor overloadingconstructors usedin on-the-�y instantiations.

� structRecastBaseConstructor

instantiations.

� classGridApplicInterface

usinggrid servicessuch asCondoror Globus.

� classHermiteOrthogPolynomial

Derivedorthogonalpolynomialclassfor Hermitepolynomials.

� classHierarchSurrModel

hierarchical surrogates(modelsof varying�delity).

� classHybridStrategy

Baseclassfor hybridminimizationstrategies.

� classInterpPolyApproximation

approximation).

� classJacobiOrthogPolynomial

Derivedorthogonalpolynomialclassfor Jacobipolynomials.

� classJEGAOptimizer

A versionof Dakota::Optimizerfor instantiationof JohnEddy's GeneticAlgorithms(JEGA).

� classLagrangeInterpPolynomial

Derivedbasispolynomialclassfor 1-D Lagrange interpolationpolynomials.

� classLaguerreOrthogPolynomial

Derivedorthogonalpolynomialclassfor Laguerre polynomials.

� classLegendreOrthogPolynomial

Derivedorthogonalpolynomialclassfor Legendre polynomials.

� classMergedConstraints

themergeddataview.

� classMergedVariables

mergeddataview.

� classMPIPackBuffer

Classfor packing MPI message buffers.
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� classMPIUnpackBuffer

Classfor unpacking MPI message buffers.

� classNCSUOptimizer

Wrapperclassfor theNCSUDIRECToptimizationlibrary.

� classNestedModel

executionwithin everyevaluationof themodel.

� classNIDRProblemDescDB

Thederivedinput �le databaseutilizing thenew IDR parser.

� structNL2Res

Auxiliary informationpassedto calcr andcalcj via ur.

� classNL2SOLLeastSq

Wrapperclassfor theNL2SOLnonlinearleastsquareslibrary.

� classNLPQLPOptimizer

Wrapperclassfor theNLPQLPoptimizationlibrary, Version2.0.

� classNLSSOLLeastSq

Wrapperclassfor theNLSSOLnonlinearleastsquareslibrary.

� classNonDAdaptImpSampling

Classfor theAdaptiveImportanceSamplingmethodswithin DAKOTA.

� classNonDEvidence

Classfor theDempster-ShaferEvidenceTheorymethodswithin DAKOTA/UQ.

� classNonDExpansion

collocation(SC)

� classNonDGlobalReliability

Classfor global reliability methodswithin DAKOTA/UQ.

� classNonDIncremLHSSampling

PerformsicrementalLHSsamplingfor uncertaintyquanti�cation.

� classNonDIntegration

numericalintegration pointsfor evaluationof expectationintegrals

� classNonDLHSSampling

PerformsLHSandMonteCarlo samplingfor uncertaintyquanti�cation.

� classNonDLocalReliability
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Classfor thereliability methodswithin DAKOTA/UQ.

� classNonDPolynomialChaos

quanti�cation

� classNonDQuadrature

normals/uniforms/exponentials/betas/gammas.

� classNonDReliability

Baseclassfor thereliability methodswithin DAKOTA/UQ.

� classNonDSampling

NonDIncremLHSSampling, andNonDAdaptImpSampling.

� classNonDSparseGrid

integrals over independentstandard randomvariables.

� classNonDStochCollocation

quanti�cation

� classNPSOLOptimizer

Wrapperclassfor theNPSOLoptimizationlibrary.

� classOrthogonalPolynomial

Baseclassfor theorthogonalpolynomialclasshierarchy.

� classOrthogPolyApproximation

approximation).

� classParallelLevel

communicatorpartitioning.

� classParallelCon�guration

collectivelyidentifya particular multilevelparallel con�guration.

� classParallelLibrary

message passingwithin theselevels.

� classParamResponsePair

evaluationid.

� classParamStudy

Classfor vector, list, centered,andmultidimensionalparameterstudies.

� classProblemDescDB

ThedatabasecontaininginformationparsedfromtheDAKOTA input �le .
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� structpartial_prp_hash

wrapperto delegateto theParamResponsePair hash_valuefunction

� structpartial_prp_equality

predicatefor comparingONLYtheidInterfaceandVars attributesof PRPair

� classPSUADEDesignCompExp

Wrapperclassfor thePSUADE library.

� classRecastModel

in order to recasttheform of its inputsand/oroutputs.

� classSequentialHybridStrategy

modelsof varying�delity.

� classSingleMethodStrategy

singlemodel.

� classSingleModel

variablesinto responses.

� classSNLLBase

Baseclassfor OPT++ optimizationandleastsquaresmethods.

� classSNLLLeastSq

Wrapperclassfor theOPT++ optimizationlibrary.

� classSNLLOptimizer

Wrapperclassfor theOPT++ optimizationlibrary.

� classSOLBase

Baseclassfor Stanford SOLsoftware.

� classSurfpackApproximation

InterfacebetweenSurfpack andDakota.

� classSurrBasedGlobalMinimizer

andupdatesa globalsurrogatemodelwithouttrust region controls

� classSurrBasedLocalMinimizer

andnonlinearleastsquares.

� classSurrBasedMinimizer

Baseclassfor local/globalsurrogate-basedoptimization/leastsquares.
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� classSurrogateModel

Baseclassfor surrogatemodels(DataFitSurrModelandHierarchSurrModel).

� classSysCallAnalysisCode

simulationsusingsystemcalls.

� classSysCallApplicInterface

usingsystemcalls.

� classTANA3Approximation

approximation(a multipointapproximation).

� classTaylorApproximation

series(a local approximation).

Typedefs

� typedefdoubleReal
� typedefVector< Real> RealVector
� typedefVector< int > IntVector
� typedefBaseVector< Real> RealBaseVector
� typedefMatrix< Real> RealMatrix
� typedefMatrix< int > IntMatrix
� typedefTeuchos::SerialDenseVector< int, Real> RealDenseVector
� typedefTeuchos::SerialDenseVector< int, int > IntDenseVector
� typedefTeuchos::SerialDenseMatrix< int, Real> RealDenseMatrix
� typedefTeuchos::SerialSymDenseMatrix< int, Real> RealSymDenseMatrix
� typedefTeuchos::SerialDenseSolver< int, Real> RealDenseSolver
� typedefTeuchos::SerialSpdDenseSolver< int, Real> RealSpdDenseSolver
� typedefstd::deque< bool> BoolDeque
� typedefArray< BoolDeque> BoolDequeArray
� typedefArray< Real> RealArray
� typedefArray< int > IntArray
� typedefArray< IntArray > Int2DArray
� typedefArray< unsignedint > UIntArray
� typedefArray< short> ShortArray
� typedefArray< unsignedshort> UShortArray
� typedefArray< UShortArray> UShort2DArray
� typedefArray< UShort2DArray > UShort3DArray
� typedefArray< size_t> SizetArray
� typedefArray< SizetArray> Sizet2DArray
� typedefArray< String> StringArray
� typedefArray< StringArray> String2DArray
� typedefArray< RealVector> RealVectorArray
� typedefArray< RealVectorArray> RealVector2DArray
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� typedefArray< RealBaseVector> RealBaseVectorArray
� typedefArray< RealMatrix> RealMatrixArray
� typedefArray< RealDenseVector> RealDenseVectorArray
� typedefArray< RealDenseMatrix> RealDenseMatrixArray
� typedefArray< RealSymDenseMatrix> RealSymDenseMatrixArray
� typedefArray< Variables> VariablesArray
� typedefArray< Response> ResponseArray
� typedefArray< ParamResponsePair > PRPArray
� typedefArray< Model > ModelArray
� typedefArray< Iterator> IteratorArray
� typedefList< bool> BoolList
� typedefList< int > IntList
� typedefList< size_t> SizetList
� typedefList< Real> RealList
� typedefList< String> StringList
� typedefList< RealVector> RealVectorList
� typedefList< Variables> VariablesList
� typedefList< Interface> InterfaceList
� typedefList< Response> ResponseList
� typedefList< ParamResponsePair > PRPList
� typedefList< Model> ModelList
� typedefList< Iterator> IteratorList
� typedefstd::set< int > IntSet
� typedefstd::set< Real> RealSet
� typedefstd::map< int, short> IntShortMap
� typedefstd::map< int, int > IntIntMap
� typedefstd::map< int, RealVector> IntRealVectorMap
� typedefstd::map< int, ActiveSet> IntActi veSetMap
� typedefstd::map< int, Variables> IntVariablesMap
� typedefstd::map< int, Response> IntResponseMap
� typedefstd::map< IntArray, size_t> IntArraySizetMap
� typedefIntList::iteratorILIter
� typedefIntList::const_iteratorILCIter
� typedefSizetList::iteratorStLIter
� typedefSizetList::const_iteratorStLCIter
� typedefRealList::iteratorRLIter
� typedefRealList::const_iteratorRLCIter
� typedefStringList::iteratorStringLIter
� typedefStringList::const_iteratorStringLCIter
� typedefRealVectorList::iteratorRVLIter
� typedefRealVectorList::const_iteratorRVLCIter
� typedefVariablesList::iteratorVarsLIter
� typedefInterfaceList::iteratorInterfLIter
� typedefResponseList::iteratorRespLIter
� typedefPRPList::iteratorPRPLIter
� typedefPRPList::const_iteratorPRPLCIter
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� typedefModelList::iteratorModelLIter

� typedefIteratorList::iteratorIterLIter

� typedefList< ParallelLevel > ::iteratorParLevLIter

� typedefList< ParallelCon�guration> ::iteratorParCon�gLIter

� typedefIntSet::iteratorISIter

� typedefIntSet::const_iteratorISCIter

� typedefIntShortMap::iteratorIntShMIter

� typedefIntIntMap::iteratorIntIntMIter

� typedefIntIntMap::const_iteratorIntIntMCIter

� typedefIntRealVectorMap::iteratorIntRVMIter

� typedefIntActiveSetMap::iteratorIntASMIter

� typedefIntVariablesMap::iteratorIntVarsMIter

� typedefIntVariablesMap::const_iteratorIntVarsMCIter

� typedefIntResponseMap::iteratorIntRespMIter

� typedefIntResponseMap::const_iteratorIntRespMCIter

� typedefvoid(� ) dl_�nd_optimum_t (void � , Optimizer1� , char� )

� typedefvoid(� ) dl_destructor_t (void �� )

� typedefdoubleReal

� typedefint(� ) start_grid_computing_t (char� analysis_driver_script,char� params_�le,char� results_-
�le)

� typedefint(� ) perform_analysis_t(char� iteration_num)

� typedefint � (� ) get_jobs_completed_t()

� typedefint(� ) stop_grid_computing_t()

� typedefunsignedcharu_char

� typedefunsignedshortu_short

� typedefunsignedint u_int

� typedefunsignedlongu_long

� typedeflong long long_long

� typedefunsignedlongUL

� typedefvoid(� ) Calcrj (int � n, int � p, Real� x, int � nf, Real� r, int � ui, void � ur, Vf vf)

� typedefvoid(� ) Vf ()

� typedef bmi::multi_index_container< ParamResponsePair, bmi::indexed_by< bmi::ordered_non_-
unique< BOOST_MULTI_INDEX_CONST_MEM_FUN(Dakota::ParamResponsePair, int, eval_id),
std::less< int > > , bmi::hashed_non_unique< bmi::identity< ParamResponsePair > , partial_prp_hash,
partial_prp_equality> > > PRPHashSet

BoostMulti-Index Containerfor fastlookupof ParamResponsePairs.

� typedefPRPHashSetPRPCache

� typedefPRPCache::nth_index_const_iterator< 0 > ::typePRPCacheOrderedConstIter

� typedefPRPListPRPCache

� typedefPRPCache::const_iteratorPRPCacheOrderedConstIter
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Enumerations

� enum{ OBJECTIVE , INEQUALITY_CONSTRAINT , EQUALITY_CONSTRAINT }

de�ne algebraic functiontypes

� enum{

SILENT_OUTPUT , QUIET_OUTPUT , NORMAL_OUTPUT , VERBOSE_OUTPUT,

DEBUG_OUTPUT }
� enum{

DESIGN, NORMAL , BOUNDED_NORMAL , LOGNORMAL ,

BOUNDED_LOGNORMAL , UNIFORM , LOGUNIFORM , TRIANGULAR ,

EXPONENTIAL , BETA, GAMMA , GUMBEL ,

FRECHET, WEIB ULL , STATE }
� enum{ NO_REFINE, IS, AIS, MMAIS }
� enum{ PROBABILITIES , RELIABILITIES , GEN_RELIABILITIES }
� enum{ IGNORE_RANKS, SET_RANKS, GET_RANKS, SET_GET_RANKS }
� enum{

UNCERTAIN , UNCERTAIN_UNIFORM , ACTIVE , ACTIVE_UNIFORM ,

ALL , ALL_UNIFORM }
� enum{

MV , AMV_X , AMV_U , AMV_PLUS_X,

AMV_PLUS_U, TANA_X, TANA_U, NO_APPROX }
� enum{ BREITUNG , HOHENRACK, HONG }
� enum{ EGRA_X, EGRA_U }
� enum { ORIGIN AL_PRIMAR Y, SINGLE_OBJECTIVE , LAGRANGIAN_OBJECTIVE ,

AUGMENTED_LA GRANGIAN_OBJECTIVE }
� enum{ NO_CONSTRAINTS, LINEARIZED_CONSTRAINTS , ORIGIN AL_CONSTRAINTS }
� enum{ NO_RELAX , HOMOTOPY, COMPOSITE_STEP }
� enum { PENALTY_MERIT , ADAPTIVE_PENALTY_MERIT , LAGRANGIAN_MERIT ,

AUGMENTED_LA GRANGIAN_MERIT }
� enum{ FILTER, TR_RATIO }
� enum{ SCALE_NONE, SCALE_VALUE , SCALE_LOG }
� enum{ CDV, LINEAR , NONLIN , FN_LSQ }
� enum{ DISALLO W, TARGET, BOUNDS}
� enum{

NO_TARGET, CDV_LWR_BND, CDV_UPR_BND, DDV_LWR_BND,

DDV_UPR_BND, N_MEAN, N_STD_DEV, N_LWR_BND,

N_UPR_BND, LN_MEAN , LN_STD_DEV, LN_ERR_FACT,

LN_LWR_BND, LN_UPR_BND, U_LWR_BND, U_UPR_BND,

LU_LWR_BND, LU_UPR_BND, T_MODE, T_LWR_BND,

T_UPR_BND, E_BETA, B_ALPHA , B_BETA,

B_LWR_BND, B_UPR_BND, GA_ALPHA , GA_BETA,
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GU_ALPHA , GU_BETA, F_ALPHA , F_BETA,

W_ALPHA , W_BETA, CSV_LWR_BND, CSV_UPR_BND,

DSV_LWR_BND, DSV_UPR_BND}
� enum{

HERMITE , LEGENDRE, LAGUERRE, JACOBI,

GENERALIZED_LA GUERRE, LAGRANGE }

uncertainvariablespecorder of normal,uniform,exponential,beta,gamma)

� enum{ QUADRATURE, SPARSE_GRID, REGRESSION, SAMPLING }

solutionapproachesfor calculatingthepolynomialchaoscoef�cients

� enum{

EMPTY , MERGED_ALL , MIXED_ALL , MERGED_DISTINCT_DESIGN ,

MERGED_DISTINCT_UNCER TAIN , MERGED_DISTINCT_STATE, MIXED_DISTINCT_-
DESIGN, MIXED_DISTINCT_UNCER TAIN ,

MIXED_DISTINCT_ST ATE }
� enum{ SETUP_MODEL, SETUP_USERFUNC}
� enum{

UncVar_normal = 0, UncVar_lognormal = 1, UncVar_uniform = 2, UncVar_loguniform = 3,

UncVar_triangular = 4, UncVar_exponential= 5, UncVar_beta = 6, UncVar_gamma= 7,

UncVar_gumbel= 8, UncVar_fr echet= 9, UncVar_weibull = 10,UncVar_histogram = 11,

UncVar_interval = 12,UncVar_Nkinds = 13 }
� enumEvalType{ NLFEvaluator, CONEvaluator }

enumeration for thetypeof evaluatorfunction

Functions

� bool operator==(constAllVariables&vars1,constAllVariables&vars2)

equalityoperator

� bool binary_equal_to(constAllVariables&vars1,constAllVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

� std::size_thash_value(constAllVariables&vars)

hash_value

� staticvoid cleanup_and_abort(constString&resname,bool keep�les,map< int, pair< String, String>
> � fnames)

� CommandShell& �ush (CommandShell&shell)

convenientshellmanipulatorfunctionto "�ush" theshell

� bool operator==(constActiveSet&set1,constActiveSet&set2)
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equalityoperator

� istream& operator>> (istream&s, ActiveSet&set)

istreamextractionoperator for ActiveSet. Calls read(istream&).

� ostream& operator<< (ostream&s, constActiveSet&set)

ostreaminsertionoperator for ActiveSet. Callswrite(istream&).

� BiStream& operator>> (BiStream&s, ActiveSet&set)

BiStreamextractionoperator for ActiveSet. Calls read(BiStream&).

� BoStream& operator<< (BoStream&s, constActiveSet&set)

BoStreaminsertionoperator for ActiveSet. Calls write(BoStream&).

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, ActiveSet&set)

Calls read(MPIUnpackBuffer&).

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constActiveSet&set)

MPIPackBuffer insertionoperator for ActiveSet. Callswrite(MPIPackBuffer&).

� bool operator!=(constActiveSet&set1,constActiveSet&set2)

inequalityoperator

� template< classT> istream& operator>> (istream&s, Array< T > &data)

global istreamextractionoperator for Vector

� template< classT> ostream& operator<< (ostream&s, constArray< T > &data)

globalostreaminsertionoperator for Array

� template< classT> BiStream& operator>> (BiStream&s, Array< T > &data)

globalBiStreamextractionoperator for Array

� template< classT> BoStream& operator<< (BoStream&s, constArray< T > &data)

globalBoStreaminsertionoperator for Array

� template< classT> MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, Array< T > &data)

globalMPIUnpackBuffer extractionoperator for Array

� template< classT> MPIPackBuffer & operator<< (MPIPackBuffer &s, constArray< T > &data)

globalMPIPackBuffer insertionoperator for Array

� istream& operator>> (istream&s, Constraints&con)

istreamextractionoperator for Constraints

� ostream& operator<< (ostream&s, constConstraints&con)

ostreaminsertionoperator for Constraints
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� bool interface_id_compare(constInterface&interface,constvoid � id)

globalcomparisonfunctionfor Interface

� bool method_id_compare(constIterator&iterator, constvoid � id)

globalcomparisonfunctionfor Iterator

� template< classT> ostream& operator<< (ostream&s, constList< T > &data)

globalostreaminsertionoperator for List

� template< classT> MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, List< T > &data)

globalMPIUnpackBuffer extractionoperator for List

� template< classT> MPIPackBuffer & operator<< (MPIPackBuffer &s, constList< T > &data)

globalMPIPackBuffer insertionoperator for List

� template< classT> istream& operator>> (istream&s, Matrix< T > &data)

global istreamextractionoperator for Matrix

� template< classT> ostream& operator<< (ostream&s, constMatrix< T > &data)

globalostreaminsertionoperator for Matrix

� template< classT> MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, Matrix< T > &data)

globalMPIUnpackBuffer extractionoperator for Matrix

� template< classT> MPIPackBuffer & operator<< (MPIPackBuffer &s, constMatrix< T > &data)

globalMPIPackBuffer insertionoperator for Matrix

� bool model_id_compare(constModel &model,constvoid � id)

globalcomparisonfunctionfor Model

� bool operator==(constResponseRep&rep1,constResponseRep&rep2)

equalityoperator

� bool responses_id_compare(constResponse&resp,constvoid � id)

globalcomparisonfunctionfor Response

� istream& operator>> (istream&s, Response&response)

istreamextractionoperator for Response. Calls read(istream&).

� ostream& operator<< (ostream&s, constResponse&response)

ostreaminsertionoperator for Response. Callswrite(istream&).

� BiStream& operator>> (BiStream&s, Response&response)

BiStreamextractionoperator for Response. Calls read(BiStream&).
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� BoStream& operator<< (BoStream&s, constResponse&response)

BoStreaminsertionoperator for Response. Callswrite(BoStream&).

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, Response&response)

read(MPIUnpackBuffer&).

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constResponse&response)

MPIPackBuffer insertionoperator for Response. Callswrite(MPIPackBuffer&).

� bool operator==(constResponse&resp1,constResponse&resp2)

equalityoperator

� bool operator!=(constResponse&resp1,constResponse&resp2)

inequalityoperator

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constString&data)

ReadsStringfrombuffer.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, String&data)

WritesStringto buffer.

� Stringoperator+(constString&s1, constString&s2)

Concatenatetwo StringsandreturntheresultingString.

� Stringoperator+(constchar� s1,constString&s2)

Appenda Stringto a char� andreturntheresultingString.

� Stringoperator+(constString&s1, constchar� s2)

Appenda char� to a StringandreturntheresultingString.

� Stringoperator+(constDAKOTA_BASE_STRING&s1, constString&s2)

Appenda Stringto a DAKOTA_BASE_STRINGandreturntheresultingString.

� Stringoperator+(constString&s1, constDAKOTA_BASE_STRING&s2)

Appenda DAKOTA_BASE_STRINGto a StringandreturntheresultingString.

� StringtoUpper(constString&str)

Returnsa Stringconvertedto uppercase. Calls String::upper().

� StringtoLower (constString&str)

Returnsa Stringconvertedto lower case. Calls String::lower().

� bool operator==(constVariables&vars1,constVariables&vars2)

equalityoperator

� bool binary_equal_to(constVariables&vars1,constVariables&vars2)
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binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

� std::size_thash_value(constVariables&vars)

hash_value

� bool variables_id_compare(constVariables&vars,constvoid � id)

globalcomparisonfunctionfor Variables

� istream& operator>> (istream&s, Variables&vars)

istreamextractionoperator for Variables.

� ostream& operator<< (ostream&s, constVariables&vars)

ostreaminsertionoperator for Variables.

� BiStream& operator>> (BiStream&s, Variables&vars)

BiStreamextractionoperator for Variables.

� BoStream& operator<< (BoStream&s, constVariables&vars)

BoStreaminsertionoperator for Variables.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, Variables&vars)

MPIUnpackBuffer extractionoperator for Variables.

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constVariables&vars)

MPIPackBuffer insertionoperator for Variables.

� bool operator!=(constVariables&vars1,constVariables&vars2)

inequalityoperator

� template< classT> istream& operator>> (istream&s, Vector< T > &data)

global istreamextractionoperator for Vector

� template< classT> ostream& operator<< (ostream&s, constVector< T > &data)

globalostreaminsertionoperator for Vector

� template< classT> MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, Vector< T > &data)

globalMPIUnpackBuffer extractionoperator for Vector

� template< classT> MPIPackBuffer & operator<< (MPIPackBuffer &s, constVector< T > &data)

globalMPIPackBuffer insertionoperator for Vector

� bool operator==(constRealVector&drv1, constRealVector&drv2)

equalityoperator for RealVector

� bool operator==(constIntVector&div1, constIntVector&div2)

equalityoperator for IntVector
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� bool operator==(constIntArray &dia1, constIntArray &dia2)

equalityoperator for IntArray

� bool operator==(constShortArray&dsa1,constShortArray&dsa2)

equalityoperator for ShortArray

� bool operator==(constRealMatrix&drm1, constRealMatrix&drm2)

equalityoperator for RealMatrix

� bool operator==(constRealMatrixArray&drma1,constRealMatrixArray&drma2)

equalityoperator for RealMatrixArray

� bool operator==(constStringArray&dsa1,constStringArray&dsa2)

equalityoperator for StringArray

� void copy_data(constNEWMAT::ColumnVector&cv, RealBaseVector&drbv)

copyNEWMAT::ColumnVectorto RealBaseVector

� void copy_data(constRealBaseVector&drbv, NEWMAT::ColumnVector&cv)

copyRealBaseVectorto NEWMAT::ColumnVector

� void copy_data(constRealArray&dra, NEWMAT::ColumnVector&cv)

copyRealArray to NEWMAT::ColumnVector

� void copy_data(constRealMatrix&drm, NEWMAT::SymmetricMatrix&sm)

copyRealMatrixto NEWMAT::SymmetricMatrix

� void copy_data(constRealMatrix&drm, NEWMAT::Matrix &m)

copyRealMatrixto NEWMAT::Matrix

� void copy_data(constNEWMAT::ColumnVector&cv, RealDenseVector&rdv)

copyNEWMAT::ColumnVectorto RealDenseVector

� void copy_data(constDDaceSamplePoint&dsp,RealVector&drva)

copyDDACEpoint to RealVector

� void copy_data(conststd::vector< DDaceSamplePoint> &dspa,RealVectorArray&drva)

copyDDACEpoint array to RealVectorArray

� void copy_data(conststd::vector< DDaceSamplePoint> &dspa,Real� ptr, constint ptr_len)

copyDDACEpoint array to Real�

� bool operator!=(constRealVector&drv1, constRealVector&drv2)

inequalityoperator for RealVector

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



54 DAK OTA NamespaceDocumentation

� bool operator!=(constIntVector&div1, constIntVector&div2)

inequalityoperator for IntVector

� bool operator!=(constIntArray &dia1, constIntArray &dia2)

inequalityoperator for IntArray

� bool operator!=(constShortArray&dsa1,constShortArray&dsa2)

inequalityoperator for ShortArray

� bool operator!=(constRealMatrix&drm1, constRealMatrix&drm2)

inequalityoperator for RealMatrix

� bool operator!=(constRealMatrixArray&drma1,constRealMatrixArray&drma2)

inequalityoperator for RealMatrixArray

� bool operator!=(constStringArray&dsa1,constStringArray&dsa2)

inequalityoperator for StringArray

� void build_label(String&label, constString&root_label,size_ttag)

createa labelby appendinga numericaltag to theroot_label

� void build_labels(StringArray&label_array, constString&root_label)

label_array. Usesbuild_label().

� void build_labels_partial(StringArray&label_array, constString &root_label,size_tstart_index, size_t
num_items)

of entriesin label_array. Usesbuild_label().

� void aggregate_merged(constRealVector&c_array, constIntVector&d_array, RealVector&m_array)

aggregatecontinuousanddiscretearraysinto a singlemergedarray

� void separate_merged(constRealVector&m_array, RealVector&c_array, IntVector&d_array)

separatea mergedarray into continuousanddiscretearrays

� template< classT> ostream& operator<< (ostream&s, conststd::set< T > &data)

globalostreaminsertionoperator for std::set

� template< classT> MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, std::set< T > &data)

globalMPIUnpackBuffer extractionoperator for std::set

� template< classT> MPIPackBuffer & operator<< (MPIPackBuffer &s, conststd::set< T > &data)

globalMPIPackBuffer insertionoperator for std::set

� template< typenameOrdinalType,typenameScalarType> MPIPackBuffer& operator<< (MPIPackBuffer
&s, constTeuchos::SerialDenseVector< OrdinalType,ScalarType> &data)

globalMPIPackBuffer insertionoperator for Teuchos::SerialDenseVector
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� template< typenameOrdinalType,typenameScalarType> MPIPackBuffer& operator<< (MPIPackBuffer
&s, constTeuchos::SerialDenseMatrix< OrdinalType,ScalarType> &data)

globalMPIPackBuffer insertionoperator for Teuchos::SerialDenseMatrix

� template< typenameOrdinalType,typenameScalarType> MPIPackBuffer& operator<< (MPIPackBuffer
&s, constTeuchos::SerialSymDenseMatrix< OrdinalType,ScalarType> &data)

globalMPIPackBuffer insertionoperator for Teuchos::SerialSymDenseMatrix

� template< typename OrdinalType, typename ScalarType> MPIUnpackBuffer & operator>>
(MPIUnpackBuffer &s, Teuchos::SerialDenseVector< OrdinalType,ScalarType> &data)

globalMPIUnpackBuffer extractionoperator for Teuchos::SerialDenseVector

� template< typename OrdinalType, typename ScalarType> MPIUnpackBuffer & operator>>
(MPIUnpackBuffer &s, Teuchos::SerialDenseMatrix< OrdinalType,ScalarType> &data)

globalMPIUnpackBuffer extractionoperator for Teuchos::SerialDenseMatrix

� template< typename OrdinalType, typename ScalarType> MPIUnpackBuffer & operator>>
(MPIUnpackBuffer &s, Teuchos::SerialSymDenseMatrix< OrdinalType,ScalarType> &data)

globalMPIUnpackBuffer extractionoperator for Teuchos::SerialSymDenseMatrix

� template< classT> void copy_data(constT � ptr, constint ptr_len,Vector< T > &dv)

copyT� to Vector< T>

� template< classT> void copy_data(constT � ptr, constint ptr_len,BaseVector< T > &dbv)

copyT� to BaseVector< T>

� template< classT> void copy_data(constT � ptr, constint ptr_len,constString&ptr_type,Matrix< T >
&dm, size_tnr, size_tnc)

copyT� to Matrix< T>

� template< classT> void copy_data(const T � ptr, const int ptr_len, const String &ptr_type, Array<
Vector< T > > &dva,size_tnum_vec,size_tvec_len)

copyT� to Array< Vector< T> >

� template< classT> void copy_data(constVector< T > &dv, T � ptr, constint ptr_len)

copyVector< T> to T�

� template< classT> void copy_data(constBaseVector< T > &dbv, T � ptr, constint ptr_len)

copyBaseVector< T> to T�

� template< classT> void copy_data(constMatrix< T > &dm, T � ptr, constint ptr_len,constString&ptr_-
type)

copyMatrix< T> to T�

� template< classT> void copy_data(constArray< Vector< T > > &dva, T � ptr, constint ptr_len,const
String&ptr_type)
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copyArray< Vector< T> > to T�

� template< classT> void copy_data(constVector< T > &dv, Matrix< T > &dm, size_tnr, size_tnc)

copyVector< T> to Matrix< T>

� template< classT> void copy_data(constVector< T > &dv, Array< Vector< T > > &dva,size_tnum_-
vec,size_tvec_len)

copyVector< T> to Array< Vector< T> >

� template< classT> void copy_data(constArray< T > &da, Vector< T > &dv)

copyArray< T> to Vector< T>

� template< classT> void copy_data(constBaseVector< T > &dbv, Vector< T > &dv)

copyBaseVector< T> to Vector< T>

� template< classT> void copy_data(constList< T > &dl, Array< T > &da)

copyList< T> to Array< T>

� template< classT> void copy_data(constList< T > &dl, Array< Array< T > > &d2a, size_tnum_a,
size_ta_len)

copyList< T> to Array< Array< T> >

� template< classT> void copy_data(constArray< Array< T > > &d2a,Array< T > &da)

copyArray< Array< T> > to Array< T> (unroll 2D array into 1D array)

� template< typenameOrdinalType, typenameScalarType> void copy_data(constTeuchos::SerialDense-
Vector< OrdinalType,ScalarType> &sdv, Vector< ScalarType> &dv)

Vector< ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(constTeuchos::SerialDense-
Vector< OrdinalType,ScalarType> &sdv, BaseVector< ScalarType> &dbv)

BaseVector< ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(constTeuchos::SerialDense-
Matrix< OrdinalType,ScalarType> &sdm,Matrix< ScalarType> &dm)

Matrix< ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(const Teuchos::SerialSym-
DenseMatrix< OrdinalType,ScalarType> &ssdm,Matrix< ScalarType> &dm)

Matrix< ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(constVector< ScalarType>
&dv, Teuchos::SerialDenseVector< OrdinalType,ScalarType> &sdv)

Teuchos::SerialDenseVector< OrdinalType, ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(constArray< ScalarType >
&da, Teuchos::SerialDenseVector< OrdinalType,ScalarType> &sdv)
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Teuchos::SerialDenseVector< OrdinalType, ScalarType> .

� template< typenameOrdinalType,typenameScalarType> void copy_data(constBaseVector< ScalarType
> &dbv, Teuchos::SerialDenseVector< OrdinalType,ScalarType> &sdv)

Teuchos::SerialDenseVector< OrdinalType, ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(constScalarType � ptr, const
OrdinalTypeptr_len,Teuchos::SerialDenseVector< OrdinalType,ScalarType> &sdv)

copyScalarType� to Teuchos::SerialDenseVector< OrdinalType, ScalarType>

� template< typenameOrdinalType, typenameScalarType> void copy_data(constMatrix< ScalarType>
&dm, Teuchos::SerialDenseMatrix< OrdinalType,ScalarType> &sdm)

Teuchos::SerialDenseMatrix< OrdinalType, ScalarType> .

� template< typenameOrdinalType, typenameScalarType> void copy_data(constMatrix< ScalarType>
&dm, Teuchos::SerialSymDenseMatrix< OrdinalType,ScalarType> &ssdm)

Teuchos::SerialSymDenseMatrix< OrdinalType, ScalarType> .

� template< typenameOrdinalType,typenameScalarType> void copy_data(constArray< Vector< Scalar-
Type> > &dva,Array< Teuchos::SerialDenseVector< OrdinalType,ScalarType> > &sdva)

Array< Teuchos::SerialDenseVector< OrdinalType, ScalarType> > .

� template< typenameOrdinalType,typenameScalarType> void copy_data(constArray< Matrix< Scalar-
Type> > &dma,Array< Teuchos::SerialSymDenseMatrix< OrdinalType,ScalarType> > &ssdma)

Array< Teuchos::SerialSymDenseMatrix< OrdinalType, ScalarType> > .

� template< classT> void copy_data_partial(constVector< T > &dv1, size_tstart_index, size_tnum_-
items,Vector< T > &dv2)

copyportion of �r st Vector< T> to all of secondVector< T>

� template< typenameOrdinalType,typenameScalarType> void copy_data_partial(constVector< Scalar-
Type> &dv, size_tstart_index, size_tnum_items,Teuchos::SerialDenseVector< OrdinalType,ScalarType
> &sdv)

Teuchos::SerialDenseVector< OrdinalType, ScalarType> .

� template< classT> void copy_data_partial(constVector< T > &dv1, Vector< T > &dv2, size_tstart_-
index)

copyall of �r st Vector< T> to portion of secondVector< T>

� template< classT> void copy_data_partial(constVector< T > &dv1, size_tstart_index1, size_tnum_-
items,Vector< T > &dv2, size_tstart_index2)

copyportion of �r st Vector< T> to portionof secondVector< T>

� template< classT> void copy_data_partial(constArray< T > &da1,size_tstart_index, size_tnum_items,
Array< T > &da2)

copyportion of �r st Array< T> to all of secondArray< T>
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� template< classT> void copy_data_partial(constArray< T > &da1, Array< T > &da2, size_tstart_-
index)

copyall of �r st Array< T> to portionof secondArray< T>

� template< classT> void copy_data_partial(constArray< T > &da1, size_tstart_index1, size_tnum_-
items,Array< T > &da2,size_tstart_index2)

copyportion of �r st Array< T> to portion of secondArray< T>

� template< classT> void aggregate_data(constArray< T > &da1,constArray< T > &da2,Array< T >
&all_da)

aggregatetwo Array< T> 's into a singleArray< T>

� template< classT> void aggregate_data(constArray< T > &da1,constArray< T > &da2,constArray<
T > &da3,Array< T > &all_da)

aggregatethreeArray< T> 's into a singleArray< T>

� template< classT> void aggregate_data(constVector< T > &dv1, constVector< T > &dv2, Vector< T
> &all_dv)

aggregatetwo Vector< T> 's into a singleVector< T>

� template< classT> void aggregate_data(constVector< T > &dv1, constVector< T > &dv2, const
Vector< T > &dv3, Vector< T > &all_dv)

aggregatethreeVector< T> 's into a singleVector< T>

� template< classT> void separate_data(constArray< T > &all_da,Array< T > &da1,Array< T > &da2)

separateanArray< T> into twoArray< T> 's

� template< classT> void separate_data(constArray< T > &all_da,Array< T > &da1,Array< T > &da2,
Array< T > &da3)

separateanArray< T> into threeArray< T> 's

� template< classT> void separate_data(constVector< T > &all_dv, Vector< T > &dv1, Vector< T >
&dv2)

separateanVector< T> into two Vector< T> 's

� template< classT> void separate_data(constVector< T > &all_dv, Vector< T > &dv1, Vector< T >
&dv2, Vector< T > &dv3)

separateanVector< T> into threeVector< T> 's

� template< classT> void copy_data(constutilib::NumArray< T > &na, Vector< T > &dv)

copyutilib::NumArray< T> to Vector< T>

� template< classT> void copy_data(constVector< T > &dv, utilib::NumArray< T > &na)

copyVector< T> to utilib::NumArray< T>

� template< classT> void copy_data(constutilib::NumArray< T > &na, Array< T > &da)
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copyutilib::NumArray< T> to Array< T>

� template< classT> void copy_data(constList< T > &dl, utilib::NumArray< T > &na)

copyList< T> to utilib::NumArray< T>

� template< classT> void copy_data(constTNT::Vector< T > &tntv, Vector< T > &dv)

copyTNT::Vector< T> to Vector< T>

� template< classT> void copy_data(constVector< T > &dv, TNT::Vector< T > &tntv)

copyVector< T> to TNT::Vector< T>

� template< classT> void copy_data(constT � ptr, constint ptr_len,TNT::Vector< T > &tntv)

copyT� to TNT::Vector< T>

� template< classT> void copy_data(constMatrix< T > &dm, TNT::Matrix< T > &tntm)

copyMatrix< T> to TNT::Matrix< T>

� bool data_interface_id_compare(constDataInterface&di, constvoid � id)

globalcomparisonfunctionfor DataInterface

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constDataInterface&data)

MPIPackBuffer insertionoperator for DataInterface.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, DataInterface&data)

MPIUnpackBuffer extractionoperator for DataInterface.

� ostream& operator<< (ostream&s, constDataInterface&data)

ostreaminsertionoperator for DataInterface

� bool data_method_id_compare(constDataMethod&dm, constvoid � id)

globalcomparisonfunctionfor DataMethod

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constDataMethod&data)

MPIPackBuffer insertionoperator for DataMethod.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, DataMethod&data)

MPIUnpackBuffer extractionoperator for DataMethod.

� ostream& operator<< (ostream&s, constDataMethod&data)

ostreaminsertionoperator for DataMethod

� bool data_model_id_compare(constDataModel&dm, constvoid � id)

globalcomparisonfunctionfor DataModelRep

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constDataModel&data)

MPIPackBuffer insertionoperator for DataModel.
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� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, DataModel&data)

MPIUnpackBuffer extractionoperator for DataModel.

� ostream& operator<< (ostream&s, constDataModel&data)

ostreaminsertionoperator for DataModel

� bool data_responses_id_compare(constDataResponses&dr, constvoid � id)

globalcomparisonfunctionfor DataResponses

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constDataResponses&data)

MPIPackBuffer insertionoperator for DataResponses.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, DataResponses&data)

MPIUnpackBuffer extractionoperator for DataResponses.

� ostream& operator<< (ostream&s, constDataResponses&data)

ostreaminsertionoperator for DataResponses

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constDataStrategy &data)

MPIPackBuffer insertionoperator for DataStrategy.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, DataStrategy &data)

MPIUnpackBuffer extractionoperator for DataStrategy.

� ostream& operator<< (ostream&s, constDataStrategy &data)

ostreaminsertionoperator for DataStrategy

� bool data_variables_id_compare(constDataVariables&dv, constvoid � id)

globalcomparisonfunctionfor DataVariables

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constDataVariables&data)

MPIPackBuffer insertionoperator for DataVariables.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, DataVariables&data)

MPIUnpackBuffer extractionoperator for DataVariables.

� ostream& operator<< (ostream&s, constDataVariables&data)

ostreaminsertionoperator for DataVariables

� int salinas_main(int argc,char� argv[ ], MPI_Comm� comm)

subroutineinterfaceto SALINASsimulationcode

� booloperator==(constDistinctVariables&vars1,constDistinctVariables&vars2)

equalityoperator
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� bool binary_equal_to(constDistinctVariables&vars1,constDistinctVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

� std::size_thash_value(constDistinctVariables&vars)

hash_value

� int dlsolver_option (Opt_Info� )
� void abort_handler(int code)

global functionwhich handlesserial or parallel aborts

� RealVectorconst� continuous_lower_bounds(Optimizer1� o)
� RealVectorconst� continuous_upper_bounds(Optimizer1� o)
� RealVectorconst� nonlinear_ineq_constraint_lower_bounds(Optimizer1� o)
� RealVectorconst� nonlinear_ineq_constraint_upper_bounds(Optimizer1� o)
� RealVectorconst� nonlinear_eq_constraint_targets(Optimizer1� o)
� RealVectorconst� linear_ineq_constraint_lower_bounds(Optimizer1� o)
� RealVectorconst� linear_ineq_constraint_upper_bounds(Optimizer1� o)
� RealVectorconst� linear_eq_constraint_targets(Optimizer1� o)
� RealMatrixconst� linear_ineq_constraint_coeffs(Optimizer1� o)
� RealMatrixconst� linear_eq_constraint_coeffs(Optimizer1� o)
� void ComputeResponses(Optimizer1� o, int mode,int n, double� x)
� void GetFuncs(Optimizer1� o, int m0, int m1,double� f)
� void GetGrads (Optimizer1� o, int m0, int m1, int n, int is, int js, double� g)
� void GetContVars (Optimizer1� o, int n, double� x)
� void SetBestContVars (Optimizer1� o, int n, double� x)
� void SetBestRespFns(Optimizer1� o, int n, double� x)
� void � dl_constructor (Optimizer1� , Dakota_funcs� , dl_�nd_optimum_t� , dl_destructor_t� )
� staticRealVectorconst� continuous_lower_bounds1(Optimizer1� o)
� staticRealVectorconst� continuous_upper_bounds1(Optimizer1� o)
� staticRealVectorconst� nonlinear_ineq_constraint_lower_bounds1(Optimizer1� o)
� staticRealVectorconst� nonlinear_ineq_constraint_upper_bounds1(Optimizer1� o)
� staticRealVectorconst� nonlinear_eq_constraint_targets1(Optimizer1� o)
� staticRealVectorconst� linear_ineq_constraint_lower_bounds1(Optimizer1� o)
� staticRealVectorconst� linear_ineq_constraint_upper_bounds1(Optimizer1� o)
� staticRealVectorconst� linear_eq_constraint_targets1(Optimizer1� o)
� staticRealMatrixconst� linear_eq_constraint_coeffs1(Optimizer1� o)
� staticRealMatrixconst� linear_ineq_constraint_coeffs1(Optimizer1� o)
� staticvoid ComputeResponses1(Optimizer1� o, int mode,int n, double� x)
� staticvoid GetFuncs1(Optimizer1� o, int m0, int m1,double� f)
� staticvoid GetGrads1(Optimizer1� o, int m0, int m1, int n, int is, int js, double� g)
� staticvoid GetContVars1(Optimizer1� o, int n, double� x)
� staticvoid SetBestContVars1(Optimizer1� o, int n, double� x)
� staticvoid SetBestDiscVars1 (Optimizer1� o, int n, int � x)
� staticvoid SetBestRespFns1(Optimizer1� o, int n, double� x)
� staticdoubleGet_Real1(Optimizer1� o, constchar� name)
� staticint Get_Int1 (Optimizer1� o, constchar� name)
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� staticbool Get_Bool1(Optimizer1� o, constchar� name)
� Realgetdist(RealVector&x1, RealVector&x2)
� Realmindist(RealVector&x, RealMatrix&xset, int except)
� Realmindistindx(RealVector&x, RealMatrix&xset, IntVector&indx)
� RealgetRmax(RealMatrix&xset)
� int Is�nite (constReal&x)
� template< typenameT> T abort_handler_t (int code)
� int start_grid_computing (char� analysis_driver_script,char� params_�le,char� results_�le)
� int stop_grid_computing()
� int perform_analysis(char� iteration_num)
� template< typenameT> stringasstring(constT &val)

Createsa string fromtheargumentval usinganostringstream.

� bool operator==(constMergedVariables&vars1,constMergedVariables&vars2)

equalityoperator

� bool binary_equal_to(constMergedVariables&vars1,constMergedVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

� std::size_thash_value(constMergedVariables&vars)

hash_value

� PACKBUF (int, MPI_INT)
� UNPACKBUF (int, MPI_INT)
� PACKSIZE (int, MPI_INT)
� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constint &data)

insertan int

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constu_int&data)

inserta u_int

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constlong&data)

inserta long

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constu_long&data)

inserta u_long

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constshort&data)

inserta short

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constu_short&data)

inserta u_short

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constchar&data)

inserta char
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� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constu_char&data)

inserta u_char

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constdouble&data)

inserta double

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, const�oat &data)

inserta �oat

� MPIPackBuffer & operator<< (MPIPackBuffer &buff, constbool&data)

inserta bool

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, int &data)

extractan int

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, u_int&data)

extracta u_int

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, long&data)

extracta long

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, u_long&data)

extracta u_long

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, short&data)

extracta short

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, u_short&data)

extracta u_short

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, char&data)

extracta char

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, u_char&data)

extracta u_char

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, double&data)

extracta double

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, �oat &data)

extracta �oat

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &buff, bool&data)

extracta bool

� int MPIPackSize(constint &data,constint num=1)
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returnpackedsizeof an int

� int MPIPackSize(constu_int&data,constint num=1)

returnpackedsizeof a u_int

� int MPIPackSize(constlong&data,constint num=1)

returnpackedsizeof a long

� int MPIPackSize(constu_long&data,constint num=1)

returnpackedsizeof a u_long

� int MPIPackSize(constshort&data,constint num=1)

returnpackedsizeof a short

� int MPIPackSize(constu_short&data,constint num=1)

returnpackedsizeof a u_short

� int MPIPackSize(constchar&data,constint num=1)

returnpackedsizeof a char

� int MPIPackSize(constu_char&data,constint num=1)

returnpackedsizeof a u_char

� int MPIPackSize(constdouble&data,constint num=1)

returnpackedsizeof a double

� int MPIPackSize(const�oat &data,constint num=1)

returnpackedsizeof a �oat

� int MPIPackSize(constbool&data,constint num=1)

returnpackedsizeof a bool

� int nidr_parse (constchar� )
� staticvoid scale_chk(StringArray&ST, RealVector&S, constchar� what,constchar�� univ)
� staticvoid BuildLabels (StringArray� sa,size_tnsa,size_tn1,size_tn2,constchar� stub)
� staticint �ist_check (IntList � L, int n, IntVector� iv, constchar� what)
� staticvoid �ist_check2 (size_tn, IntVector� iv, constchar� what)
� staticint wronglen(size_tn, RealDenseVector� V, constchar� what)
� staticvoid Vcopyup (RealVector� V, RealDenseVector� M, size_ti, size_tn)
� staticvoid Set_rdv (RealDenseVector� V, doubled, size_tn)
� staticvoid Vadj_Normal (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Lognormal (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Uniform (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Loguniform (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Triangular (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Exponential (DataVariablesRep� dv, size_ti0, Var_Info� vi)
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� staticvoid Vadj_Beta (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Gamma(DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Gumbel (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Frechet(DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Weibull (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Histogram (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Vadj_Inter val (DataVariablesRep� dv, size_ti0, Var_Info� vi)
� staticvoid Rdv_copy(RealDenseVector�� prdv, RealDenseVectorArray� rdva)
� staticIface_mp_RlitMP3 (failAction, recoveryFnVals,recover)
� staticIface_mp_ilitMP3 (failAction, retryLimit, retry)
� staticIface_mp_litMP2 (analysisScheduling,self)
� staticIface_mp_litMP2 (analysisScheduling,static)
� staticIface_mp_litMP2 (evalScheduling,self)
� staticIface_mp_litMP2 (evalScheduling,static)
� staticIface_mp_litMP2 (failAction, abort)
� staticIface_mp_litMP2 (failAction, continuation)
� staticIface_mp_litMP2 (interfaceSynchronization,asynchronous)
� staticIface_mp_litMP2 (interfaceType,direct)
� staticIface_mp_litMP2 (interfaceType,fork)
� staticIface_mp_litMP2 (interfaceType,grid)
� staticIface_mp_litMP2 (interfaceType,system)
� staticbool MP_ (activeSetVectorFlag)
� staticbool MP_ (apreproFlag)
� staticbool MP_ (verbatimFlag)
� staticbool MP_ (evalCacheFlag)
� staticbool MP_ (�leSaveFlag)
� staticbool MP_ (�leT agFlag)
� staticbool MP_ (restartFileFlag)
� staticint MP_ (analysisServers)
� staticint MP_ (asynchLocalAnalysisConcurrency)
� staticint MP_ (asynchLocalEvalConcurrency)
� staticint MP_ (evalServers)
� staticint MP_ (procsPerAnalysis)
� staticMethod_mp_IiMP3x (numSteps,paramStudyType,2)
� staticMethod_mp_IiMP3x (numSteps,paramStudyType,3)
� staticMethod_mp_RiMP3x (stepLength,paramStudyType,1)
� staticMethod_mp_ilit2MP3 (replacementType,numberRetained,chc)
� staticMethod_mp_ilit2MP3 (replacementType,numberRetained,elitist)
� staticMethod_mp_ilit2MP3 (replacementType,numberRetained,random)
� staticMethod_mp_ilit2zMP3 (crossoverType,numCrossPoints,multi_point_binary)
� staticMethod_mp_ilit2zMP3 (crossoverType,numCrossPoints,multi_point_parameterized_binary)
� staticMethod_mp_ilit2zMP3 (crossoverType,numCrossPoints,multi_point_real)
� staticMethod_mp_litMP2 (boxDivision,all_dimensions)
� staticMethod_mp_litMP2 (boxDivision,major_dimension)
� staticMethod_mp_litMP2 (collocSampleReuse,all)
� staticMethod_mp_litMP2 (convergenceType,average_�tness_tracker)
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� staticMethod_mp_litMP2 (convergenceType,best_�tness_tracker)
� staticMethod_mp_litMP2 (convergenceType,metric_tracker)
� staticMethod_mp_litMP2 (crossoverType,blend)
� staticMethod_mp_litMP2 (crossoverType,two_point)
� staticMethod_mp_litMP2 (crossoverType,uniform)
� staticMethod_mp_litMP2 (daceMethod,box_behnken)
� staticMethod_mp_litMP2 (daceMethod,central_composite)
� staticMethod_mp_litMP2 (daceMethod,grid)
� staticMethod_mp_litMP2 (daceMethod,lhs)
� staticMethod_mp_litMP2 (daceMethod,oa_lhs)
� staticMethod_mp_litMP2 (daceMethod,oas)
� staticMethod_mp_litMP2 (daceMethod,random)
� staticMethod_mp_litMP2 (distributionType,complementary)
� staticMethod_mp_litMP2 (distributionType,cumulative)
� staticMethod_mp_litMP2 (evalSynchronization,blocking)
� staticMethod_mp_litMP2 (evalSynchronization,nonblocking)
� staticMethod_mp_litMP2 (evalSynchronize,blocking)
� staticMethod_mp_litMP2 (evalSynchronize,nonblocking)
� staticMethod_mp_litMP2 (expansionSampleType,incremental_lhs)
� staticMethod_mp_litMP2 (exploratoryMoves,adaptive)
� staticMethod_mp_litMP2 (exploratoryMoves,multi_step)
� staticMethod_mp_litMP2 (exploratoryMoves,simple)
� staticMethod_mp_litMP2 (�tnessType,domination_count)
� staticMethod_mp_litMP2 (�tnessType,layer_rank)
� staticMethod_mp_litMP2 (�tnessType,linear_rank)
� staticMethod_mp_litMP2 (�tnessType,merit_function)
� staticMethod_mp_litMP2 (�tnessType,proportional)
� staticMethod_mp_litMP2 (initializationType,random)
� staticMethod_mp_litMP2 (initializationType,unique_random)
� staticMethod_mp_litMP2 (meritFunction,merit_max)
� staticMethod_mp_litMP2 (meritFunction,merit_max_smooth)
� staticMethod_mp_litMP2 (meritFunction,merit1)
� staticMethod_mp_litMP2 (meritFunction,merit1_smooth)
� staticMethod_mp_litMP2 (meritFunction,merit2)
� staticMethod_mp_litMP2 (meritFunction,merit2_smooth)
� staticMethod_mp_litMP2 (meritFunction,merit2_squared)
� staticMethod_mp_litMP2 (methodName,asynch_pattern_search)
� staticMethod_mp_litMP2 (methodName,coliny_cobyla)
� staticMethod_mp_litMP2 (methodName,coliny_direct)
� staticMethod_mp_litMP2 (methodName,coliny_pattern_search)
� staticMethod_mp_litMP2 (methodName,coliny_solis_wets)
� staticMethod_mp_litMP2 (methodName,conmin_frcg)
� staticMethod_mp_litMP2 (methodName,conmin_mfd)
� staticMethod_mp_litMP2 (methodName,dace)
� staticMethod_mp_litMP2 (methodName,dot_bfgs)
� staticMethod_mp_litMP2 (methodName,dot_frcg)
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� staticMethod_mp_litMP2 (methodName,dot_mmfd)
� staticMethod_mp_litMP2 (methodName,dot_slp)
� staticMethod_mp_litMP2 (methodName,dot_sqp)
� staticMethod_mp_litMP2 (methodName,ef�cient_global)
� staticMethod_mp_litMP2 (methodName,fsu_cvt)
� staticMethod_mp_litMP2 (methodName,fsu_halton)
� staticMethod_mp_litMP2 (methodName,fsu_hammersley)
� staticMethod_mp_litMP2 (methodName,ncsu_direct)
� staticMethod_mp_litMP2 (methodName,nl2sol)
� staticMethod_mp_litMP2 (methodName,nlpql_sqp)
� staticMethod_mp_litMP2 (methodName,nlssol_sqp)
� staticMethod_mp_litMP2 (methodName,nond_evidence)
� staticMethod_mp_litMP2 (methodName,nond_global_reliability)
� staticMethod_mp_litMP2 (methodName,nond_polynomial_chaos)
� staticMethod_mp_litMP2 (methodName,nond_sampling)
� staticMethod_mp_litMP2 (methodName,nond_stoch_collocation)
� staticMethod_mp_litMP2 (methodName,npsol_sqp)
� staticMethod_mp_litMP2 (methodName,optpp_cg)
� staticMethod_mp_litMP2 (methodName,optpp_fd_newton)
� staticMethod_mp_litMP2 (methodName,optpp_g_newton)
� staticMethod_mp_litMP2 (methodName,optpp_newton)
� staticMethod_mp_litMP2 (methodName,optpp_pds)
� staticMethod_mp_litMP2 (methodName,optpp_q_newton)
� staticMethod_mp_litMP2 (methodName,psuade_moat)
� staticMethod_mp_litMP2 (methodName,surrogate_based_global)
� staticMethod_mp_litMP2 (methodName,surrogate_based_local)
� staticMethod_mp_litMP2 (methodName,vector_parameter_study)
� staticMethod_mp_litMP2 (minMaxType,maximize)
� staticMethod_mp_litMP2 (minMaxType,minimize)
� staticMethod_mp_litMP2 (mutationType,bit_random)
� staticMethod_mp_litMP2 (mutationType,offset_cauchy)
� staticMethod_mp_litMP2 (mutationType,offset_normal)
� staticMethod_mp_litMP2 (mutationType,offset_uniform)
� staticMethod_mp_litMP2 (mutationType,replace_uniform)
� staticMethod_mp_litMP2 (patternBasis,coordinate)
� staticMethod_mp_litMP2 (patternBasis,simplex)
� staticMethod_mp_litMP2 (reliabilityIntegration,�rst_order)
� staticMethod_mp_litMP2 (reliabilityIntegration,second_order)
� staticMethod_mp_litMP2 (reliabilityIntegrationRe�ne,ais)
� staticMethod_mp_litMP2 (reliabilityIntegrationRe�ne,is)
� staticMethod_mp_litMP2 (reliabilityIntegrationRe�ne,mmais)
� staticMethod_mp_litMP2 (reliabilitySearchAlgorithm,nip)
� staticMethod_mp_litMP2 (reliabilitySearchAlgorithm,sqp)
� staticMethod_mp_litMP2 (reliabilitySearchType,amv_plus_u)
� staticMethod_mp_litMP2 (reliabilitySearchType,amv_plus_x)
� staticMethod_mp_litMP2 (reliabilitySearchType,amv_u)
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� staticMethod_mp_litMP2 (reliabilitySearchType,amv_x)
� staticMethod_mp_litMP2 (reliabilitySearchType,egra_u)
� staticMethod_mp_litMP2 (reliabilitySearchType,egra_x)
� staticMethod_mp_litMP2 (reliabilitySearchType,no_approx)
� staticMethod_mp_litMP2 (reliabilitySearchType,tana_u)
� staticMethod_mp_litMP2 (reliabilitySearchType,tana_x)
� staticMethod_mp_litMP2 (replacementType,elitist)
� staticMethod_mp_litMP2 (replacementType,favor_feasible)
� staticMethod_mp_litMP2 (replacementType,roulette_wheel)
� staticMethod_mp_litMP2 (replacementType,unique_roulette_wheel)
� staticMethod_mp_litMP2 (responseLevelMappingType,gen_reliabilities)
� staticMethod_mp_litMP2 (responseLevelMappingType,probabilities)
� staticMethod_mp_litMP2 (responseLevelMappingType,reliabilities)
� staticMethod_mp_litMP2 (sampleType,incremental_lhs)
� staticMethod_mp_litMP2 (sampleType,incremental_random)
� staticMethod_mp_litMP2 (sampleType,lhs)
� staticMethod_mp_litMP2 (sampleType,random)
� staticMethod_mp_litMP2 (searchMethod,gradient_based_line_search)
� staticMethod_mp_litMP2 (searchMethod,tr_pds)
� staticMethod_mp_litMP2 (searchMethod,trust_region)
� staticMethod_mp_litMP2 (searchMethod,value_based_line_search)
� staticMethod_mp_litMP2 (trialType,grid)
� staticMethod_mp_litMP2 (trialType,halton)
� staticMethod_mp_litMP2 (trialType,random)
� staticMethod_mp_lit2MP4 (methodName,reliabilitySearchType,nond_local_reliability,"mv")
� staticMethod_mp_litcMP3 (crossoverType,crossoverRate,shuf�e_random)
� staticMethod_mp_litcMP3 (crossoverType,crossoverRate,null_crossover)
� staticMethod_mp_litcMP3 (mutationType,mutationRate,null_mutation)
� staticMethod_mp_litcMP3 (mutationType,mutationRate,offset_cauchy)
� staticMethod_mp_litcMP3 (mutationType,mutationRate,offset_normal)
� staticMethod_mp_litcMP3 (mutationType,mutationRate,offset_uniform)
� staticMethod_mp_litcMP3 (replacementType,�tnessLimit, below_limit)
� staticMethod_mp_litiMP4 (methodName,paramStudyType,list_parameter_study,-1)
� staticMethod_mp_litiMP4 (methodName,paramStudyType,centered_parameter_study, 4)
� staticMethod_mp_litiMP4 (methodName,paramStudyType,multidim_parameter_study, 5)
� staticMethod_mp_litrvMP3 (nichingType,nicheVector, distance)
� staticMethod_mp_litrvMP3 (nichingType,nicheVector, radial)
� staticMethod_mp_litrvMP3 (postProcessorType,distanceVector, distance_postprocessor)
� staticMethod_mp_slitMP2a (methodOutput,DEBUG_OUTPUT)
� staticMethod_mp_slitMP2a (methodOutput,QUIET_OUTPUT)
� staticMethod_mp_slitMP2a (methodOutput,SILENT_OUTPUT)
� staticMethod_mp_slitMP2a (methodOutput,VERBOSE_OUTPUT)
� staticMethod_mp_slitMP2a (surrBasedLocalAcceptLogic,FILTER)
� staticMethod_mp_slitMP2a (surrBasedLocalAcceptLogic,TR_RATIO)
� staticMethod_mp_slitMP2a (surrBasedLocalConstrRelax,HOMOTOPY)
� staticMethod_mp_slitMP2a (surrBasedLocalMeritFn,ADAPTIVE_PENALTY_MERIT)
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� staticMethod_mp_slitMP2a (surrBasedLocalMeritFn,AUGMENTED_LAGRANGIAN_MERIT)
� staticMethod_mp_slitMP2a (surrBasedLocalMeritFn,LAGRANGIAN_MERIT)
� staticMethod_mp_slitMP2a (surrBasedLocalMeritFn,PENALTY_MERIT)
� staticMethod_mp_slitMP2a (surrBasedLocalSubProbCon,LINEARIZED_CONSTRAINTS)
� staticMethod_mp_slitMP2a (surrBasedLocalSubProbCon,NO_CONSTRAINTS)
� staticMethod_mp_slitMP2a (surrBasedLocalSubProbCon,ORIGINAL_CONSTRAINTS)
� static Method_mp_slit MP2a (surrBasedLocalSubProbObj,AUGMENTED_LAGRANGIAN_-

OBJECTIVE)
� staticMethod_mp_slitMP2a (surrBasedLocalSubProbObj,LAGRANGIAN_OBJECTIVE)
� staticMethod_mp_slitMP2a (surrBasedLocalSubProbObj,ORIGINAL_PRIMARY)
� staticMethod_mp_slitMP2a (surrBasedLocalSubProbObj,SINGLE_OBJECTIVE)
� staticMethod_mp_slit2MP3 (initializationType,�atFile, �at_�le)
� staticMethod_mp_slit2MP3 (methodName,dlDetails,dl_solver)
� staticRealMP_ (absConvTol)
� staticRealMP_ (centeringParam)
� staticRealMP_ (collocationRatio)
� staticRealMP_ (constraintPenalty)
� staticRealMP_ (constrPenalty)
� staticRealMP_ (constraintTolerance)
� staticRealMP_ (contractFactor)
� staticRealMP_ (contractStepLength)
� staticRealMP_ (convergenceTolerance)
� staticRealMP_ (crossoverRate)
� staticRealMP_ (falseConvTol)
� staticRealMP_ (functionPrecision)
� staticRealMP_ (globalBalanceParam)
� staticRealMP_ (gradientTolerance)
� staticRealMP_ (initDelta)
� staticRealMP_ (initStepLength)
� staticRealMP_ (initTRRadius)
� staticRealMP_ (lineSearchTolerance)
� staticRealMP_ (localBalanceParam)
� staticRealMP_ (maxBoxSize)
� staticRealMP_ (maxStep)
� staticRealMP_ (minBoxSize)
� staticRealMP_ (mutationRate)
� staticRealMP_ (mutationScale)
� staticRealMP_ (percentDelta)
� staticRealMP_ (shrinkagePercent)
� staticRealMP_ (singConvTol)
� staticRealMP_ (singRadius)
� staticRealMP_ (smoothFactor)
� staticRealMP_ (solnAccuracy)
� staticRealMP_ (solnTarget)
� staticRealMP_ (stepLenToBoundary)
� staticRealMP_ (surrBasedLocalTRContract)
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� staticRealMP_ (surrBasedLocalTRContractTrigger)
� staticRealMP_ (surrBasedLocalTRExpand)
� staticRealMP_ (surrBasedLocalTRExpandTrigger)
� staticRealMP_ (surrBasedLocalTRInitSize)
� staticRealMP_ (surrBasedLocalTRMinSize)
� staticRealMP_ (threshDelta)
� staticRealMP_ (threshStepLength)
� staticRealMP_ (volBoxSize)
� staticRealMP_ (xConvTol)
� staticbool MP_ (allVarsFlag)
� staticbool MP_ (constantPenalty)
� staticbool MP_ (expansionFlag)
� staticbool MP_ (�x edSeedFlag)
� staticbool MP_ (�x edSequenceFlag)
� staticbool MP_ (latinizeFlag)
� staticbool MP_ (mainEffectsFlag)
� staticbool MP_ (methodScaling)
� staticbool MP_ (mutationAdaptive)
� staticbool MP_ (printPopFlag)
� staticbool MP_ (randomizeOrderFlag)
� staticbool MP_ (regressDiag)
� staticbool MP_ (showMiscOptions)
� staticbool MP_ (speculativeFlag)
� staticbool MP_ (surrBasedGlobalReplacePts)
� staticbool MP_ (surrBasedLocalLayerBypass)
� staticbool MP_ (varBasedDecompFlag)
� staticbool MP_ (volQualityFlag)
� staticint MP_ (collocationPoints)
� staticint MP_ (contractAfterFail)
� staticint MP_ (covarianceType)
� staticint MP_ (deltasPerVariable)
� staticint MP_ (expandAfterSuccess)
� staticint MP_ (expansionSamples)
� staticint MP_ (expansionTerms)
� staticint MP_ (maxFunctionEvaluations)
� staticint MP_ (maxIterations)
� staticint MP_ (mutationRange)
� staticint MP_ (newSolnsGenerated)
� staticint MP_ (numSamples)
� staticint MP_ (numSymbols)
� staticint MP_ (numTrials)
� staticint MP_ (populationSize)
� staticint MP_ (previousSamples)
� staticint MP_ (randomSeed)
� staticint MP_ (searchSchemeSize)
� staticint MP_ (surrBasedLocalSoftConvLimit)
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� staticint MP_ (totalPatternSize)
� staticint MP_ (verifyLevel)
� staticshortMP_ (expansionOrder)
� staticsize_tMP_ (numGenerations)
� staticsize_tMP_ (numOffspring)
� staticsize_tMP_ (numParents)
� staticIntSetMP_ (surrogateFnIndices)
� staticModel_mp_litMP2 (approxCorrectionType,additive)
� staticModel_mp_litMP2 (approxCorrectionType,combined)
� staticModel_mp_litMP2 (approxCorrectionType,multiplicative)
� staticModel_mp_litMP2 (approxSampleReuse,all)
� staticModel_mp_litMP2 (approxSampleReuse,none)
� staticModel_mp_litMP2 (approxSampleReuse,region)
� staticModel_mp_litMP2 (marsInterpolation,linear)
� staticModel_mp_litMP2 (marsInterpolation,cubic)
� staticModel_mp_litMP2 (modelType,nested)
� staticModel_mp_litMP2 (modelType,single)
� staticModel_mp_litMP2 (modelType,surrogate)
� staticModel_mp_litMP2 (surrogateType,hierarchical)
� staticModel_mp_litMP2 (surrogateType,global_gaussian)
� staticModel_mp_litMP2 (surrogateType,global_kriging)
� staticModel_mp_litMP2 (surrogateType,global_mars)
� staticModel_mp_litMP2 (surrogateType,global_moving_least_squares)
� staticModel_mp_litMP2 (surrogateType,global_neural_network)
� staticModel_mp_litMP2 (surrogateType,global_polynomial)
� staticModel_mp_litMP2 (surrogateType,global_radial_basis)
� staticModel_mp_litMP2 (surrogateType,local_taylor)
� staticModel_mp_litMP2 (surrogateType,multipoint_tana)
� staticModel_mp_ordMP2s(approxCorrectionOrder, 0)
� staticModel_mp_ordMP2s(approxCorrectionOrder, 1)
� staticModel_mp_ordMP2s(approxCorrectionOrder, 2)
� staticModel_mp_ordMP2s(polynomialOrder, 1)
� staticModel_mp_ordMP2s(polynomialOrder, 2)
� staticModel_mp_ordMP2s(polynomialOrder, 3)
� staticModel_mp_ordMP2s(trendOrder, 0)
� staticModel_mp_ordMP2s(trendOrder, 1)
� staticModel_mp_ordMP2s(trendOrder, 2)
� staticRealMP_ (annRange)
� bool MP_ (approxGradUsageFlag)
� bool MP_ (pointSelection)
� shortMP_ (annNodes)
� shortMP_ (annRandomWeight)
� shortMP_ (krigingMaxTrials)
� shortMP_ (marsMaxBases)
� shortMP_ (mlsPolyOrder)
� shortMP_ (mlsWeightFunction)
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� shortMP_ (rbfBases)
� shortMP_ (rbfMaxPts)
� shortMP_ (rbfMaxSubsets)
� shortMP_ (rbfMinPartition)
� staticResp_mp_litMP2 (gradientType,analytic)
� staticResp_mp_litMP2 (gradientType,mixed)
� staticResp_mp_litMP2 (gradientType,none)
� staticResp_mp_litMP2 (gradientType,numerical)
� staticResp_mp_litMP2 (hessianType,analytic)
� staticResp_mp_litMP2 (hessianType,mixed)
� staticResp_mp_litMP2 (hessianType,none)
� staticResp_mp_litMP2 (hessianType,numerical)
� staticResp_mp_litMP2 (hessianType,quasi)
� staticResp_mp_litMP2 (intervalType,central)
� staticResp_mp_litMP2 (intervalType,forward)
� staticResp_mp_litMP2 (methodSource,dakota)
� staticResp_mp_litMP2 (methodSource,vendor)
� staticResp_mp_litMP2 (quasiHessianType,bfgs)
� staticResp_mp_litMP2 (quasiHessianType,damped_bfgs)
� staticResp_mp_litMP2 (quasiHessianType,sr1)
� staticsize_tMP_ (numLeastSqTerms)
� staticsize_tMP_ (numNonlinearEqConstraints)
� staticsize_tMP_ (numNonlinearIneqConstraints)
� staticsize_tMP_ (numObjectiveFunctions)
� staticsize_tMP_ (numResponseFunctions)
� staticRealMP_ (hybridLSProb)
� staticStrategy_mp_litMP2 (hybridType,collaborative)
� staticStrategy_mp_litMP2 (hybridType,embedded)
� staticStrategy_mp_litMP2 (hybridType,sequential)
� staticStrategy_mp_litMP2 (iteratorScheduling,self)
� staticStrategy_mp_litMP2 (iteratorScheduling,static)
� staticStrategy_mp_litMP2 (strategyType,hybrid)
� staticStrategy_mp_litMP2 (strategyType,multi_start)
� staticStrategy_mp_litMP2 (strategyType,pareto_set)
� staticStrategy_mp_litMP2 (strategyType,single_method)
� staticbool MP_ (graphicsFlag)
� staticbool MP_ (tabularDataFlag)
� staticint MP_ (concurrentRandomJobs)
� staticint MP_ (concurrentSeed)
� staticint MP_ (iteratorServers)
� staticsize_tMP_ (hybridNumSolnsTrans)
� staticsize_tMP_ (numBetaUncVars)
� staticsize_tMP_ (numContinuousDesVars)
� staticsize_tMP_ (numContinuousStateVars)
� staticsize_tMP_ (numDiscreteDesVars)
� staticsize_tMP_ (numDiscreteStateVars)

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



7.1Dakota NamespaceReference 73

� staticsize_tMP_ (numExponentialUncVars)
� staticsize_tMP_ (numFrechetUncVars)
� staticsize_tMP_ (numGammaUncVars)
� staticsize_tMP_ (numGumbelUncVars)
� staticsize_tMP_ (numHistogramUncVars)
� staticsize_tMP_ (numIntervalUncVars)
� staticsize_tMP_ (numLognormalUncVars)
� staticsize_tMP_ (numLoguniformUncVars)
� staticsize_tMP_ (numNormalUncVars)
� staticsize_tMP_ (numTriangularUncVars)
� staticsize_tMP_ (numUniformUncVars)
� staticsize_tMP_ (numWeibullUncVars)
� staticRealDenseVectorMP_ (betaUncLowerBnds)
� staticRealDenseVectorMP_ (betaUncUpperBnds)
� staticRealDenseVectorMP_ (frechetUncBetas)
� staticRealDenseVectorMP_ (gumbelUncBetas)
� staticRealDenseVectorMP_ (normalUncLowerBnds)
� staticRealDenseVectorMP_ (normalUncMeans)
� staticRealDenseVectorMP_ (normalUncUpperBnds)
� staticRealDenseVectorMP_ (triangularUncModes)
� staticRealDenseVectorVP_ (Ivb)
� staticRealDenseVectorVP_ (Ivp)
� staticRealDenseVectorVP_ (bp)
� staticRealDenseVectorVP_ (pp)
� staticRealDenseVectorVP_ (ucm)
� staticVar_brvMP2s (betaUncAlphas,0.)
� staticVar_brvMP2s (betaUncBetas,0.)
� staticVar_brvMP2s (exponentialUncBetas,0.)
� staticVar_brvMP2s (frechetUncAlphas,2.)
� staticVar_brvMP2s (gammaUncAlphas,0.)
� staticVar_brvMP2s (gammaUncBetas,0.)
� staticVar_brvMP2s (gumbelUncAlphas,0.)
� staticVar_brvMP2s (lognormalUncErrFacts,1.)
� staticVar_brvMP2s (lognormalUncLowerBnds,0.)
� staticVar_brvMP2s (lognormalUncMeans,0.)
� staticVar_brvMP2s (lognormalUncStdDevs,0.)
� staticVar_brvMP2s (lognormalUncUpperBnds,DBL_MAX)
� staticVar_brvMP2s (loguniformUncLowerBnds,0.)
� staticVar_brvMP2s (loguniformUncUpperBnds,DBL_MAX)
� staticVar_brvMP2s (normalUncStdDevs,0.)
� staticVar_brvMP2s (triangularUncLowerBnds,-DBL_MAX)
� staticVar_brvMP2s (triangularUncUpperBnds,DBL_MAX)
� staticVar_brvMP2s (uniformUncLowerBnds,-DBL_MAX)
� staticVar_brvMP2s (uniformUncUpperBnds,DBL_MAX)
� staticVar_brvMP2s (weibullUncAlphas,0.)
� staticVar_brvMP2s (weibullUncBetas,0.)
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� staticconstchar� Var_Name(StringArray� sa,char� buf, size_ti)
� void dn2f_ (int � n, int � p, Real� x, Calcrj, int � iv, int � liv, int � lv, Real� v, int � ui, void � ur, Vf)
� void dn2fb_ (int � n, int � p, Real� x, Real� b, Calcrj, int � iv, int � liv, int � lv, Real� v, int � ui, void � ur, Vf)
� void dn2g_(int � n, int � p, Real� x, Calcrj,Calcrj, int � iv, int � liv, int � lv, Real� v, int � ui, void � ur, Vf)
� void dn2gb_(int � n, int � p, Real� x, Real� b, Calcrj,Calcrj, int � iv, int � liv, int � lv, Real� v, int � ui, void

� ur, Vf)
� void divset_(int � , int � , int � , int � , Real� )
� doubledr7mdc_ (int � )
� staticvoid Rswapchk(Nl2Misc � q)
� doublernum1 (void)
� doublernum2 (void)
� istream& operator>> (istream&s, ParamResponsePair &pair)

istreamextractionoperator for ParamResponsePair

� ostream& operator<< (ostream&s, constParamResponsePair &pair)

ostreaminsertionoperator for ParamResponsePair

� BiStream& operator>> (BiStream&s, ParamResponsePair &pair)

BiStreamextractionoperator for ParamResponsePair.

� BoStream& operator<< (BoStream&s, constParamResponsePair &pair)

BoStreaminsertionoperator for ParamResponsePair.

� MPIUnpackBuffer & operator>> (MPIUnpackBuffer &s, ParamResponsePair &pair)

MPIUnpackBuffer extractionoperator for ParamResponsePair.

� MPIPackBuffer & operator<< (MPIPackBuffer &s, constParamResponsePair &pair)

MPIPackBuffer insertionoperator for ParamResponsePair.

� bool operator==(constParamResponsePair &pair1, constParamResponsePair &pair2)

equalityoperator

� bool operator!=(constParamResponsePair &pair1, constParamResponsePair &pair2)

inequalityoperator

� bool id_vars_exact_compare (const ParamResponsePair &database_pr, const ParamResponsePair
&search_pr)

search functionfor a particular ParamResponsePair within a PRPHashSet

� std::size_thash_value(constParamResponsePair &prp)

hash_valuefor ParamResponsePairs storedin a PRPHashSet

� bool set_compare(constParamResponsePair &database_pr, constActiveSet&search_set)

onActiveSetcontent(requestvectorandderivativevariablesvector)

� bool set_compare_by_ptr(constParamResponsePair &database_pr, constvoid � search_ptr)
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is passedbyvoid� pointer(asrequiredby Dakota::List::�nd() API)

� bool id_vars_set_compare(constParamResponsePair &database_pr, constString &search_interface_id,
constVariables&search_vars,constActiveSet&search_set)

basedon interfaceid, variables,andActiveSet

� bool id_vars_set_compare_by_ptr (constParamResponsePair &database_pr, constvoid � search_ptr)

is passedbyvoid� pointer(asrequiredby Dakota::List::�nd() API)

� bool id_vars_set_compare(constParamResponsePair &database_pr, constParamResponsePair &search_-
pr)

search_pr is passedbyconstreference

� booleval_id_compare(constParamResponsePair &pair, constint &id)

byconstreference

� booleval_id_compare_by_ptr (constParamResponsePair &pair, constvoid � id)

PRPList/PRPHashSetbasedon evaluationid, where theid is passedbyvoid� .

� booleval_id_sort_fn(constParamResponsePair &pr1, constParamResponsePair &pr2)

sort functionfor ParamResponsePair

� PRPLIter lookup_by_val (PRPList &prp_list, const String &search_interface_id, const Variables
&search_vars,constActiveSet&search_set)

interfaceid, variables,andActiveSetsearch data

� bool lookup_by_val (PRPList&prp_list, constString&search_interface_id,constVariables&search_vars,
constActiveSet&search_set,int &found_eval_id)

basedon interfaceid, variables,andActiveSetsearch data

� bool lookup_by_val (PRPList&prp_list, constString&search_interface_id,constVariables&search_vars,
constActiveSet&search_set,Response&found_resp)

basedon interfaceid, variables,andActiveSetsearch data

� bool lookup_by_val (PRPList&prp_list, constString&search_interface_id,constVariables&search_vars,
constActiveSet&search_set,ParamResponsePair &found_pr)

variables,andActiveSetsearch data

� PRPLIterlookup_by_eval_id(PRPList&prp_list, constint &search_eval_id)

evaluationid search data

� bool lookup_by_eval_id(PRPList&prp_list, constint &search_eval_id,Response&found_resp)

evaluationid search data

� bool lookup_by_eval_id(PRPList&prp_list, constint &search_eval_id,ParamResponsePair &found_pr)

search data
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� PRPLIterlookup_by_set(PRPList&prp_list, constActiveSet&search_set)

ActiveSetsearch data.

� bool lookup_by_set(PRPList&prp_list, constActiveSet&search_set,ParamResponsePair &found_pr)

�nd a ParamResponsePair within a PRPListbasedonActiveSetsearch data

� boollookup_by_val(PRPHashSet&prp_cache,constParamResponsePair&search_pr, ParamResponsePair
&found_pr)

ActiveSetsearch datawithin search_pr.

� bool lookup_by_val (PRPHashSet&prp_cache,const String &search_interface_id, const Variables
&search_vars,constActiveSet&search_set,int &found_eval_id)

basedon interfaceid, variables,andActiveSetsearch data

� bool lookup_by_val (PRPHashSet&prp_cache,const String &search_interface_id, const Variables
&search_vars,constActiveSet&search_set,Response&found_resp)

basedon interfaceid, variables,andActiveSetsearch data

� bool lookup_by_val (PRPHashSet&prp_cache,const String &search_interface_id, const Variables
&search_vars,constActiveSet&search_set,ParamResponsePair &found_pr)

variables,andActiveSetsearch data

� PRPCacheOrderedConstIterprpCacheBegin (constPRPCache&prp_cache)

PRPListde�nition of prpCacheBegin.

� PRPCacheOrderedConstIterprpCacheEnd(constPRPCache&prp_cache)

PRPListde�nition of prpCacheEnd.

� void print_restart(int argc,char�� argv, Stringprint_dest)

print a restart�le

� void print_restart_tabular (int argc,char�� argv, Stringprint_dest)

print a restart�le (tabular format)

� void read_neutral(int argc,char�� argv)

reada restart�le (neutral �le format)

� void repair_restart(int argc,char�� argv, Stringidenti�er_type)

repaira restart�le by removing corruptedevaluations

� void concatenate_restart(int argc,char�� argv)

concatenatemultiplerestart�les
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Variables

� ProblemDescDBdummy_db

dummyProblemDescDBobjectusedfor mandatoryreferenceinitialization whena real ProblemDescDBinstance
is unavailable

� ParallelLibrarydummy_lib

dummyParallelLibrary objectusedfor mandatoryreferenceinitialization whena real ParallelLibrary instanceis
unavailable

� ProblemDescDBdummy_db

dummyProblemDescDBobjectusedfor mandatoryreferenceinitialization whena real ProblemDescDBinstance
is unavailable

� Graphicsdakota_graphics

theglobalDakota::Graphicsobjectusedbystrategies,models,andapproximations

� Interfacedummy_interface

dummyInterfaceobjectusedfor mandatoryreferenceinitialization or defaultvirtual functionreturnby reference
whena real Interfaceinstanceis unavailable

� Model dummy_model

dummyModel objectusedfor mandatoryreferenceinitialization or default virtual function return by reference
whena real Modelinstanceis unavailable

� Iteratordummy_iterator

dummyIterator objectusedfor mandatoryreferenceinitialization or defaultvirtual functionreturn by reference
whena real Iterator instanceis unavailable

� ProblemDescDBdummy_db

dummyProblemDescDBobjectusedfor mandatoryreferenceinitialization whena real ProblemDescDBinstance
is unavailable

� ParallelLibrarydummy_lib

dummyParallelLibrary objectusedfor mandatoryreferenceinitialization whena real ParallelLibrary instanceis
unavailable

� constchar� FIELD_NAMES [ ]
� constint NUMBER_OF_FIELDS = 21
� Dakota_funcs� DF
� Dakota_funcsDakFuncs0
� ostream� dakota_cout= &cout

DAKOTA stdoutinitially pointsto cout,but mayberedirectedto a taggedofstreamif thereareconcurrentiterators.

� ostream� dakota_cerr= &cerr

DAKOTA stderrinitially pointsto cerr, but mayberedirectedto a taggedofstreamif there are concurrent iterators.
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� PRPCachedata_pairs

containsall parameter/responsepairs.

� BoStreamwrite_restart

therestartbinary outputstream(doesn't reallyneedto beglobal anymore exceptfor abort_handler()).

� Graphicsdakota_graphics

theglobalDakota::Graphicsobjectusedbystrategies,models,andapproximations

� int write_precision= 10

usedin ostreamdataoutputfunctions(restart_util.Coverridesthis defaultvalue)

� ParallelLibrarydummy_lib(0)

dummyParallelLibrary objectusedfor mandatoryreferenceinitialization whena real ParallelLibrary instanceis
unavailable

� ProblemDescDBdummy_db

dummyProblemDescDBobjectusedfor mandatoryreferenceinitialization whena real ProblemDescDBinstance
is unavailable

� int mc_ptr_int= 0

globalpointerfor ModelCenterAPI

� std::ostream� dakota_cout

DAKOTA stdoutinitially pointsto cout,but mayberedirectedto a taggedofstreamif thereareconcurrentiterators.

� std::ostream� dakota_cerr

DAKOTA stderrinitially pointsto cerr, but mayberedirectedto a taggedofstreamif there are concurrent iterators.

� int write_precision

usedin ostreamdataoutputfunctions(restart_util.Coverridesthis defaultvalue)

� int mc_ptr_int

globalpointerfor ModelCenterAPI

� staticKeyWordkw_1 [3]
� staticKeyWordkw_2 [1]
� staticKeyWordkw_3 [4]
� staticKeyWordkw_4 [6]
� staticKeyWordkw_5 [9]
� staticKeyWordkw_6 [2]
� staticKeyWordkw_7 [10]
� staticKeyWordkw_8 [9]
� staticKeyWordkw_9 [7]
� staticKeyWordkw_10 [2]
� staticKeyWordkw_11 [10]
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� staticKeyWordkw_12 [2]
� staticKeyWordkw_13 [4]
� staticKeyWordkw_14 [2]
� staticKeyWordkw_15 [4]
� staticKeyWordkw_16 [2]
� staticKeyWordkw_17 [8]
� staticKeyWordkw_18 [3]
� staticKeyWordkw_19 [2]
� staticKeyWordkw_20 [3]
� staticKeyWordkw_21 [2]
� staticKeyWordkw_22 [5]
� staticKeyWordkw_23 [4]
� staticKeyWordkw_24 [11]
� staticKeyWordkw_25 [2]
� staticKeyWordkw_26 [2]
� staticKeyWordkw_27 [1]
� staticKeyWordkw_28 [3]
� staticKeyWordkw_29 [2]
� staticKeyWordkw_30 [12]
� staticKeyWordkw_31 [8]
� staticKeyWordkw_32 [1]
� staticKeyWordkw_33 [1]
� staticKeyWordkw_34 [14]
� staticKeyWordkw_35 [2]
� staticKeyWordkw_36 [2]
� staticKeyWordkw_37 [3]
� staticKeyWordkw_38 [8]
� staticKeyWordkw_39 [10]
� staticKeyWordkw_40 [1]
� staticKeyWordkw_41 [2]
� staticKeyWordkw_42 [5]
� staticKeyWordkw_43 [3]
� staticKeyWordkw_44 [1]
� staticKeyWordkw_45 [6]
� staticKeyWordkw_46 [6]
� staticKeyWordkw_47 [3]
� staticKeyWordkw_48 [2]
� staticKeyWordkw_49 [2]
� staticKeyWordkw_50 [1]
� staticKeyWordkw_51 [2]
� staticKeyWordkw_52 [4]
� staticKeyWordkw_53 [7]
� staticKeyWordkw_54 [1]
� staticKeyWordkw_55 [3]
� staticKeyWordkw_56 [9]
� staticKeyWordkw_57 [2]
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� staticKeyWordkw_58 [1]
� staticKeyWordkw_59 [1]
� staticKeyWordkw_60 [3]
� staticKeyWordkw_61 [2]
� staticKeyWordkw_62 [2]
� staticKeyWordkw_63 [4]
� staticKeyWordkw_64 [2]
� staticKeyWordkw_65 [1]
� staticKeyWordkw_66 [1]
� staticKeyWordkw_67 [3]
� staticKeyWordkw_68 [2]
� staticKeyWordkw_69 [2]
� staticKeyWordkw_70 [6]
� staticKeyWordkw_71 [5]
� staticKeyWordkw_72 [3]
� staticKeyWordkw_73 [9]
� staticKeyWordkw_74 [1]
� staticKeyWordkw_75 [3]
� staticKeyWordkw_76 [2]
� staticKeyWordkw_77 [5]
� staticKeyWordkw_78 [1]
� staticKeyWordkw_79 [3]
� staticKeyWordkw_80 [2]
� staticKeyWordkw_81 [2]
� staticKeyWordkw_82 [2]
� staticKeyWordkw_83 [1]
� staticKeyWordkw_84 [1]
� staticKeyWordkw_85 [2]
� staticKeyWordkw_86 [14]
� staticKeyWordkw_87 [1]
� staticKeyWordkw_88 [4]
� staticKeyWordkw_89 [7]
� staticKeyWordkw_90 [2]
� staticKeyWordkw_91 [8]
� staticKeyWordkw_92 [4]
� staticKeyWordkw_93 [2]
� staticKeyWordkw_94 [3]
� staticKeyWordkw_95 [2]
� staticKeyWordkw_96 [4]
� staticKeyWordkw_97 [7]
� staticKeyWordkw_98 [4]
� staticKeyWordkw_99 [3]
� staticKeyWordkw_100[2]
� staticKeyWordkw_101[2]
� staticKeyWordkw_102[2]
� staticKeyWordkw_103[2]
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� staticKeyWordkw_104[4]
� staticKeyWordkw_105[5]
� staticKeyWordkw_106[3]
� staticKeyWordkw_107[2]
� staticKeyWordkw_108[7]
� staticKeyWordkw_109[1]
� staticKeyWordkw_110[4]
� staticKeyWordkw_111[6]
� staticKeyWordkw_112[10]
� staticKeyWordkw_113[2]
� staticKeyWordkw_114[1]
� staticKeyWordkw_115[2]
� staticKeyWordkw_116[54]
� staticKeyWordkw_117[1]
� staticKeyWordkw_118[4]
� staticKeyWordkw_119[2]
� staticKeyWordkw_120[1]
� staticKeyWordkw_121[6]
� staticKeyWordkw_122[3]
� staticKeyWordkw_123[2]
� staticKeyWordkw_124[5]
� staticKeyWordkw_125[2]
� staticKeyWordkw_126[2]
� staticKeyWordkw_127[2]
� staticKeyWordkw_128[3]
� staticKeyWordkw_129[3]
� staticKeyWordkw_130[4]
� staticKeyWordkw_131[3]
� staticKeyWordkw_132[13]
� staticKeyWordkw_133[6]
� staticKeyWordkw_134[3]
� staticKeyWordkw_135[1]
� staticKeyWordkw_136[2]
� staticKeyWordkw_137[2]
� staticKeyWordkw_138[5]
� staticKeyWordkw_139[6]
� staticKeyWordkw_140[2]
� staticKeyWordkw_141[2]
� staticKeyWordkw_142[5]
� staticKeyWordkw_143[1]
� staticKeyWordkw_144[1]
� staticKeyWordkw_145[2]
� staticKeyWordkw_146[3]
� staticKeyWordkw_147[3]
� staticKeyWordkw_148[4]
� staticKeyWordkw_149[6]
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� staticKeyWordkw_150[3]
� staticKeyWordkw_151[4]
� staticKeyWordkw_152[5]
� staticKeyWordkw_153[2]
� staticKeyWordkw_154[2]
� staticKeyWordkw_155[3]
� staticKeyWordkw_156[1]
� staticKeyWordkw_157[1]
� staticKeyWordkw_158[2]
� staticKeyWordkw_159[15]
� staticKeyWordkw_160[1]
� staticKeyWordkw_161[3]
� staticKeyWordkw_162[2]
� staticKeyWordkw_163[5]
� staticKeyWordkw_164[1]
� staticKeyWordkw_165[3]
� staticKeyWordkw_166[1]
� staticKeyWordkw_167[5]
� staticKeyWordkw_168[1]
� staticKeyWordkw_169[1]
� staticKeyWordkw_170[9]
� staticKeyWordkw_171[10]
� staticKeyWordkw_172[12]
� staticKeyWordkw_173[8]
� staticKeyWordkw_174[8]
� staticKeyWordkw_175[8]
� staticKeyWordkw_176[4]
� staticKeyWordkw_177[6]
� staticKeyWordkw_178[6]
� staticKeyWordkw_179[6]
� staticKeyWordkw_180[2]
� staticKeyWordkw_181[2]
� staticKeyWordkw_182[6]
� staticKeyWordkw_183[8]
� staticKeyWordkw_184[12]
� staticKeyWordkw_185[6]
� staticKeyWordkw_186[10]
� staticKeyWordkw_187[8]
� staticKeyWordkw_188[6]
� staticKeyWordkw_189[6]
� staticKeyWordkw_190[19]
� staticKeyWordkw_191[6]
� FILE � nidrin
� staticconstchar� aln_scaletypes[ ] = { "auto", "log", "none",0 }
� staticVar_uinfoUncLbl [UncVar_Nkinds]
� staticStringMP_ (algebraicMappings)
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� staticStringMP_ (idInterface)
� staticStringMP_ (inputFilter)
� staticStringMP_ (outputFilter)
� staticStringMP_ (parametersFile)
� staticStringMP_ (resultsFile)
� staticString2DArray MP_ (analysisComponents)
� staticStringArrayMP_ (analysisDrivers)
� staticIntArray MP_ (varPartitions)
� staticIntVectorMP_ (primeBase)
� staticIntVectorMP_ (sequenceLeap)
� staticIntVectorMP_ (sequenceStart)
� staticRealVectorMP_ (�nalPoint)
� staticRealVectorMP_ (linearEqConstraintCoeffs)
� staticRealVectorMP_ (linearEqScales)
� staticRealVectorMP_ (linearEqTargets)
� staticRealVectorMP_ (linearIneqConstraintCoeffs)
� staticRealVectorMP_ (linearIneqLowerBnds)
� staticRealVectorMP_ (linearIneqScales)
� staticRealVectorMP_ (linearIneqUpperBnds)
� staticRealVectorMP_ (listOfPoints)
� staticRealVectorMP_ (stepVector)
� staticRealVectorArrayMP_ (genReliabilityLevels)
� staticRealVectorArrayMP_ (probabilityLevels)
� staticRealVectorArrayMP_ (reliabilityLevels)
� staticRealVectorArrayMP_ (responseLevels)
� staticUShortArrayMP_ (sparseGridLevel)
� staticUShortArrayMP_ (quadratureOrder)
� staticStringMP_ (centralPath)
� staticStringMP_ (expansionImportFile)
� staticStringMP_ (idMethod)
� staticStringMP_ (logFile)
� staticStringMP_ (meritFn)
� staticStringMP_ (modelPointer)
� staticStringMP_ (subMethodName)
� staticStringMP_ (subMethodPointer)
� staticStringArrayMP_ (linearEqScaleTypes)
� staticStringArrayMP_ (linearIneqScaleTypes)
� staticStringArrayMP_ (miscOptions)
� staticRealVectorMP_ (krigingConminSeed)
� staticRealVectorMP_ (krigingCorrelations)
� staticRealVectorMP_ (krigingMaxCorrelations)
� staticRealVectorMP_ (krigingMinCorrelations)
� staticRealVectorMP_ (primaryRespCoeffs)
� staticRealVectorMP_ (secondaryRespCoeffs)
� staticStringMP_ (approxSampleReuseFile)
� staticStringMP_ (idModel)
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� staticStringMP_ (interfacePointer)
� staticStringMP_ (lowFidelityModelPointer)
� staticStringMP_ (optionalInterfRespPointer)
� staticStringMP_ (responsesPointer)
� staticStringMP_ (subMethodPointer)
� staticStringMP_ (truthModelPointer)
� staticStringMP_ (variablesPointer)
� staticStringArrayMP_ (primaryVarMaps)
� staticStringArrayMP_ (secondaryVarMaps)
� staticStringArrayMP_ (diagMetrics)
� staticIntList MP_ (idAnalyticGrads)
� staticIntList MP_ (idAnalyticHessians)
� staticIntList MP_ (idNumericalGrads)
� staticIntList MP_ (idNumericalHessians)
� staticIntList MP_ (idQuasiHessians)
� staticRealVectorMP_ (fdGradStepSize)
� staticRealVectorMP_ (fdHessStepSize)
� staticRealVectorMP_ (primaryRespFnScales)
� staticRealVectorMP_ (primaryRespFnWeights)
� staticRealVectorMP_ (nonlinearEqScales)
� staticRealVectorMP_ (nonlinearEqTargets)
� staticRealVectorMP_ (nonlinearIneqLowerBnds)
� staticRealVectorMP_ (nonlinearIneqScales)
� staticRealVectorMP_ (nonlinearIneqUpperBnds)
� staticStringMP_ (idResponses)
� staticStringMP_ (leastSqDataFile)
� staticStringArrayMP_ (primaryRespFnScaleTypes)
� staticStringArrayMP_ (nonlinearEqScaleTypes)
� staticStringArrayMP_ (nonlinearIneqScaleTypes)
� staticStringArrayMP_ (responseLabels)
� staticRealVectorMP_ (concurrentParameterSets)
� staticStringMP_ (hybridGlobalMethodPointer)
� staticStringMP_ (hybridLocalMethodPointer)
� staticStringMP_ (methodPointer)
� staticStringMP_ (tabularDataFile)
� staticStringArrayMP_ (hybridMethodList)
� staticIntVectorMP_ (discreteDesignLowerBnds)
� staticIntVectorMP_ (discreteDesignUpperBnds)
� staticIntVectorMP_ (discreteDesignVars)
� staticIntVectorMP_ (discreteStateLowerBnds)
� staticIntVectorMP_ (discreteStateUpperBnds)
� staticIntVectorMP_ (discreteStateVars)
� staticIntVectorVP_ (nIv)
� staticIntVectorVP_ (nbp)
� staticIntVectorVP_ (npp)
� staticRealVectorMP_ (continuousDesignLowerBnds)
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� staticRealVectorMP_ (continuousDesignScales)
� staticRealVectorMP_ (continuousDesignUpperBnds)
� staticRealVectorMP_ (continuousDesignVars)
� staticRealVectorMP_ (continuousStateLowerBnds)
� staticRealVectorMP_ (continuousStateUpperBnds)
� staticRealVectorMP_ (continuousStateVars)
� staticStringMP_ (idVariables)
� staticStringArrayMP_ (continuousDesignLabels)
� staticStringArrayMP_ (continuousDesignScaleTypes)
� staticStringArrayMP_ (continuousStateLabels)
� staticStringArrayMP_ (discreteDesignLabels)
� staticStringArrayMP_ (discreteStateLabels)
� staticVar_bchkvar_mp_bndchk [ ]
� staticVar_bchkuvar_mp_bndchku [ ]
� staticVar_ibchkvar_mp_ibndchk [ ]
� Dakota::GSL_SingletonGSL_RNG
� ParallelLibrarydummy_lib

dummyParallelLibrary objectusedfor mandatoryreferenceinitialization whena real ParallelLibrary instanceis
unavailable

� constint LARGE_SCALE = 100
� constsize_t_NPOS= � (size_t)0

specialvaluereturnedby index() whenentrynot found

7.1.1 DetailedDescription

Theprimarynamespacefor DAKOTA.

The Dakota namespaceencapsulatesthe core classesof the DAKOTA framework and preventsnameclashes
with third-partylibrariesfrom methodsandpackages.TheC++ source�les de�ning thesecoreclassesresidein
Dakota/srcas� .[CH].

7.1.2 Function Documentation

7.1.2.1 CommandShell& �ush (CommandShell& shell)

convenientshellmanipulatorfunctionto "�ush" theshell

globalconveniencefunctionfor manipulatingtheshell;invokestheclassmember�ush function.

7.1.2.2 bool Dakota::operator== (constDistinctVariables& vars1, constDistinctVariables& vars2)

equalityoperator

Checkseacharrayusingoperator==from data_types.C.Labelsareignored.
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7.1.2.3 RealDakota::getdist (RealVector & x1, RealVector & x2)

GetstheEuclideandistancebetweenx1 andx2

7.1.2.4 RealDakota::mindist (RealVector & x, RealMatrix & xset, int except)

Returnstheminimumdistancebetweenthepoint x andthepointsin thesetxset(comparesagainstall pointsin
xsetexceptpoint "except"): if exceptis notneeded,pass0.

7.1.2.5 RealDakota::mindistindx (RealVector & x, RealMatrix & xset, IntVector & indx)

Getsthemin distancebetweenx andpointsin thesetxsetde�ned by thenindxvaluesin indx.

7.1.2.6 RealDakota::getRmax(RealMatrix & xset)

Getsthemaximumof themin distancebetweeneachpointandtherestof theset.

7.1.2.7 string Dakota::asstring (constT & val)

Createsastringfrom theargumentval usinganostringstream.

Thisonly getsusedin this �le andis only evercalledwith ints sonoerrorcheckingis in place.

Parameters:

val Thevalueof typeT to convert to a string.

Returns:

Thestringrepresentationof val createdusinganostringstream.

7.1.2.8 bool Dakota::id_vars_exact_compare(constParamResponsePair & database_pr, const
ParamResponsePair & search_pr) [inline]

searchfunctionfor aparticularParamResponsePair within aPRPHashSet

a global function to comparethe interfaceid andvariablesof a particulardatabase_pr(presumedto be in the
globalhistorylist) with a passedin key of interfaceid andvariablesprovidedby search_pr.

7.1.2.9 bool Dakota::set_compare(constParamResponsePair & database_pr, constActiveSet&
search_set) [inline]

on ActiveSetcontent(requestvectorandderivativevariablesvector)

a global functionto comparetheActiveSetof a particulardatabase_pr(presumedto bein theglobalhistorylist)
with a passedin ActiveSet(search_set).
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7.1.2.10 bool Dakota::set_compare_by_ptr (constParamResponsePair & database_pr, constvoid �
search_ptr) [inline]

is passedby void� pointer(asrequiredby Dakota::List::�nd() API)

a global functionto comparetheActiveSetof a particulardatabase_pr(presumedto bein theglobalhistorylist)
with a passedin ActiveSet(search_ptr).

7.1.2.11 bool Dakota::id_vars_set_compare(constParamResponsePair & database_pr, constString &
search_interface_id, constVariables& search_vars, constActiveSet& search_set) [inline]

basedon interfaceid, variables,andActiveSet

aglobalfunctionto comparetheinterfaceid, variables,andActiveSetof aparticulardatabase_pr(presumedto be
in theglobalhistorylist) with apassedin interfaceid, variables,andActiveSet.

7.1.2.12 bool Dakota::id_vars_set_compare_by_ptr (constParamResponsePair & database_pr, const
void � search_ptr) [inline]

is passedby void� pointer(asrequiredby Dakota::List::�nd() API)

aglobalfunctionto comparetheinterfaceid, variables,andActiveSet, andinterfaceid of aparticulardatabase_pr
(presumedto be in the global history list) with a passedin interfaceid, variables,and ActiveSetprovided by
search_ptr.

7.1.2.13 bool Dakota::id_vars_set_compare(constParamResponsePair & database_pr, const
ParamResponsePair & search_pr) [inline]

search_pris passedby constreference

aglobalfunctionto comparetheinterfaceid, variables,andActiveSetof aparticulardatabase_pr(presumedto be
in theglobalhistorylist) with apassedin interfaceid, variables,andActiveSetprovidedby search_pr.

7.1.2.14 bool Dakota::eval_id_compare(constParamResponsePair & pair, constint & id) [inline]

by constreference

a global function to comparethe evalId of a particularParamResponsePair (from a container)with a passedin
evaluationid.

7.1.2.15 bool Dakota::eval_id_compare_by_ptr (constParamResponsePair & pair, constvoid � id)
[inline]

PRPList/PRPHashSetbasedonevaluationid, wheretheid is passedby void� .

a global function to comparethe evalId of a particularParamResponsePair (from a container)with a passedin
evaluationid.
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7.1.2.16 bool Dakota::eval_id_sort_fn (constParamResponsePair & pr1, constParamResponsePair &
pr2) [ inline]

sortfunctionfor ParamResponsePair

a globalfunctionusedto sorta PRPListby evalId's.

7.1.2.17 bool Dakota::lookup_by_val (PRPHashSet& prp_cache, constParamResponsePair &
search_pr, ParamResponsePair & found_pr) [inline]

ActiveSetsearchdatawithin search_pr.

Lookupoccursin two steps:(1) PRPHashSetlookupbasedonstrictequalityin interfaceid andvariables,and(2)
PRPListpost-processingbasedon ActiveSetsubsetlogic.

7.1.2.18 void print_r estart (int argc, char �� argv, String print_dest)

print a restart�le

Usage:"dakota_restart_utilprint dakota.rst"

"dakota_restart_utilto_neutraldakota.rstdakota.neu"

Printsall evals. in full precisionto eitherstdoutor a neutral�le. Theformeris usefulfor ensuringthatduplicate
detectionis successfulin arestartedrun(e.g.,startinganew methodfrom thepreviousbest),andthelatteris used
for translatingbinary�les betweenplatforms.

7.1.2.19 void print_r estart_tabular (int argc, char �� argv, String print_dest)

print a restart�le (tabular format)

Usage:"dakota_restart_utilto_pdbdakota.rstdakota.pdb"

"dakota_restart_utilto_tabulardakota.rstdakota.txt"

Unrolls all dataassociatedwith a particulartag for all evaluationsandthenwrites this datain a tabular format
(e.g.,to a PDBdatabaseor MATLAB/TECPLOT data�le).

7.1.2.20 void read_neutral(int argc, char �� argv)

readarestart�le (neutral�le format)

Usage:"dakota_restart_utilfrom_neutraldakota.neudakota.rst"

Readsevaluationsfrom aneutral�le. This is usedfor translatingbinary�les betweenplatforms.

7.1.2.21 void repair_restart (int argc, char �� argv, String identi�er_type)

repaira restart�le by removing corruptedevaluations

Usage:"dakota_restart_utilremove0.0dakota_old.rstdakota_new.rst"
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"dakota_restart_utilremove_ids2 7 13dakota_old.rstdakota_new.rst"

Repairsa restart�le by removing corruptedevaluations. The identi�er for evaluationremoval canbe eithera
doubleprecisionnumber(all evaluationshaving a matchingresponsefunction valueare removed) or a list of
integers(all evaluationswith matchingevaluationids areremoved).

7.1.2.22 void concatenate_restart (int argc, char �� argv)

concatenatemultiple restart�les

Usage:"dakota_restart_utilcatdakota_1.rst... dakota_n.rstdakota_new.rst"

Combinesmultiple restart�les into a singlerestartdatabase.

7.1.3 Variable Documentation

7.1.3.1 constchar� FIELD_NAMES[ ]

Initial value:

{ "numFns", "numVars", "numACV", "numADV",
"numDerivVars", "xC", "xD", "xCLabels",
"xDLabels", "directFnASV", "directFnASM",
"directFnDVV", "directFnDVV_bool",
"fnFlag", "gradFlag", "hessFlag",
"fnVals", "fnGrads", "fnHessians",
"fnLabels", "failure" }

7.1.3.2 Dakota_funcsDakFuncs0

Initial value:

{
fprintf,
abort_handler,
dlsolver_option,
continuous_lower_bounds1,
continuous_upper_bounds1,
nonlinear_ineq_constraint_lower_bounds1,
nonlinear_ineq_constraint_upper_bounds1,
nonlinear_eq_constraint_targets1,
linear_ineq_constraint_lower_bounds1,
linear_ineq_constraint_upper_bounds1,
linear_eq_constraint_targets1,
linear_ineq_constraint_coeffs1,
linear_eq_constraint_coeffs1,
ComputeResponses1,
GetFuncs1,
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GetGrads1,
GetContVars1,
SetBestContVars1,
SetBestDiscVars1,
SetBestRespFns1,
Get_Real1,
Get_Int1,
Get_Bool1
}

7.1.3.3 KeyWord kw_1[3] [static]

Initial value:

{
{"active_set_vector",0,0,1,0,0,N_ifm(fals e,activ eSetVec torFla g)},
{"evaluation_cache",0,0,2,0,0,N_ifm(false ,evalCa cheFlag )},
{"restart_file",0,0,3,0,0,N_ifm(false,res tartFil eFlag)}
}

7.1.3.4 KeyWord kw_2[1] [static]

Initial value:

{
{"processors_per_analysis",1,0,1,0,0,N_if m(int,p rocsPer Analys is)}
}

7.1.3.5 KeyWord kw_3[4] [static]

Initial value:

{
{"abort",0,0,1,1,0,N_ifm(lit,failAction_a bort)},
{"continuation",0,0,1,1,0,N_ifm(lit,failA ction_c ontinua tion)} ,
{"recover",6,0,1,1,0,N_ifm(Rlit,3failActi on_reco ver)},
{"retry",1,0,1,1,0,N_ifm(ilit,3failAction _retry) }
}
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7.1.3.6 KeyWord kw_4[6] [static]

Initial value:

{
{"aprepro",0,0,4,0,0,N_ifm(true,apreproFl ag)},
{"file_save",0,0,6,0,0,N_ifm(true,fileSav eFlag)} ,
{"file_tag",0,0,5,0,0,N_ifm(true,fileTagF lag)},
{"parameters_file",3,0,1,0,0,N_ifm(str,pa rameter sFile)} ,
{"results_file",3,0,2,0,0,N_ifm(str,resul tsFile) },
{"verbatim",0,0,3,0,0,N_ifm(true,verbatim Flag)}
}

7.1.3.7 KeyWord kw_5[9] [static]

Initial value:

{
{"analysis_components",7,0,1,0,0,N_ifm(st r2D,ana lysisCo mponents)},
{"deactivate",0,3,6,0,kw_1},
{"direct",0,1,4,1,kw_2,N_ifm(lit,interfac eType_d irect)} ,
{"failure_capture",0,4,5,0,kw_3},
{"fork",0,6,4,1,kw_4,N_ifm(lit,interfaceT ype_for k)},
{"grid",0,0,4,1,0,N_ifm(lit,interfaceType _grid)} ,
{"input_filter",3,0,2,0,0,N_ifm(str,input Filter) },
{"output_filter",3,0,3,0,0,N_ifm(str,outp utFilte r)},
{"system",0,6,4,1,kw_4,N_ifm(lit,interfac eType_s ystem)}
}

7.1.3.8 KeyWord kw_6[2] [static]

Initial value:

{
{"analysis_concurrency",1,0,2,0,0,N_ifm(i nt,asyn chLocal Analys isConcu rrency) },
{"evaluation_concurrency",1,0,1,0,0,N_ifm (int,as ynchLoc alEval Concurr ency)}
}

7.1.3.9 KeyWord kw_7[10] [ static]

Initial value:

{
{"algebraic_mappings",3,0,2,0,0,N_ifm(str ,algebr aicMapp ings)} ,
{"analysis_drivers",7,9,3,0,kw_5,N_ifm(st rL,anal ysisDri vers)} ,
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{"analysis_self_scheduling",0,0,8,0,0,N_i fm(lit, analysi sSched uling_s elf)},
{"analysis_servers",1,0,7,0,0,N_ifm(int,a nalysis Servers )},
{"analysis_static_scheduling",0,0,8,0,0,N _ifm(li t,analy sisSch eduling _static )},
{"asynchronous",0,2,4,0,kw_6,N_ifm(lit,in terface Synchro nizati on_asyn chronou s)},
{"evaluation_self_scheduling",0,0,6,0,0,N _ifm(li t,evalS chedul ing_sel f)},
{"evaluation_servers",1,0,5,0,0,N_ifm(int ,evalSe rvers)} ,
{"evaluation_static_scheduling",0,0,6,0,0 ,N_ifm( lit,eva lSched uling_s tatic)} ,
{"id_interface",3,0,1,0,0,N_ifm(str,idInt erface) }
}

7.1.3.10 KeyWord kw_8[9] [ static]

Initial value:

{
{"linear_equality_constraint_matrix",6,0, 6,0,0,N _mdm(RealL,li nearEqC onstrai ntCoeff s)},
{"linear_equality_scale_types",7,0,8,0,0, N_mdm(strL,lin earEqS caleTyp es)},
{"linear_equality_scales",6,0,9,0,0,N_mdm (RealL, linearE qScale s)},
{"linear_equality_targets",6,0,7,0,0,N_md m(RealL ,linear EqTarg ets)},
{"linear_inequality_constraint_matrix",6, 0,1,0,0 ,N_mdm(RealL, linearI neqCons traintC oeffs) },
{"linear_inequality_lower_bounds",6,0,2,0 ,0,N_md m(RealL ,linea rIneqLo werBnds )},
{"linear_inequality_scale_types",7,0,4,0, 0,N_mdm(strL,l inearI neqScal eTypes) },
{"linear_inequality_scales",6,0,5,0,0,N_m dm(Real L,linea rIneqS cales)} ,
{"linear_inequality_upper_bounds",6,0,3,0 ,0,N_md m(RealL ,linea rIneqUp perBnds )}
}

7.1.3.11 KeyWord kw_9[7] [ static]

Initial value:

{
{"merit1",0,0,1,1,0,N_mdm(lit,meritFuncti on_meri t1)},
{"merit1_smooth",0,0,1,1,0,N_mdm(lit,meri tFuncti on_meri t1_smo oth)},
{"merit2",0,0,1,1,0,N_mdm(lit,meritFuncti on_meri t2)},
{"merit2_smooth",0,0,1,1,0,N_mdm(lit,meri tFuncti on_meri t2_smo oth)},
{"merit2_squared",0,0,1,1,0,N_mdm(lit,mer itFunct ion_mer it2_sq uared)} ,
{"merit_max",0,0,1,1,0,N_mdm(lit,meritFun ction_m erit_ma x)},
{"merit_max_smooth",0,0,1,1,0,N_mdm(lit,m eritFun ction_m erit_m ax_smoo th)}
}

7.1.3.12 KeyWord kw_10[2] [static]

Initial value:

{
{"blocking",0,0,1,1,0,N_mdm(lit,evalSynch ronize_ blockin g)},
{"nonblocking",0,0,1,1,0,N_mdm(lit,evalSy nchroni ze_nonb lockin g)}
}
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7.1.3.13 KeyWord kw_11[10] [ static]

Initial value:

{
{0,0,9,0,0,kw_8},
{"constraint_penalty",2,0,7,0,0,N_mdm(Rea l,const rPenalt y)},
{"contraction_factor",2,0,2,0,0,N_mdm(Rea l,contr actStep Length )},
{"initial_delta",2,0,1,0,0,N_mdm(Real,ini tStepLe ngth)},
{"merit_function",0,7,6,0,kw_9},
{"smoothing_factor",2,0,8,0,0,N_mdm(Real, smoothF actor)} ,
{"solution_accuracy",2,0,4,0,0,N_mdm(Real ,solnTa rget)},
{"solution_target",2,0,4,0,0,N_mdm(Real,s olnTarg et)},
{"synchronization",0,2,5,0,kw_10},
{"threshold_delta",2,0,3,0,0,N_mdm(Real,t hreshSt epLengt h)}
}

7.1.3.14 KeyWord kw_12[2] [static]

Initial value:

{
{"deltas_per_variable",1,0,2,2,0,N_mdm(in t,delta sPerVar iable) },
{"percent_delta",2,0,1,1,0,N_mdm(Real,per centDel ta)}
}

7.1.3.15 KeyWord kw_13[4] [static]

Initial value:

{
{"misc_options",7,0,4,0,0,N_mdm(strL,misc Options )},
{"seed",1,0,2,0,0,N_mdm(pint,randomSeed)} ,
{"show_misc_options",0,0,3,0,0,N_mdm(true ,showMi scOptio ns)},
{"solution_accuracy",2,0,1,0,0,N_mdm(Real ,solnAc curacy) }
}

7.1.3.16 KeyWord kw_14[2] [static]

Initial value:
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{
{"initial_delta",2,0,1,1,0,N_mdm(Real,ini tDelta) },
{"threshold_delta",2,0,2,2,0,N_mdm(Real,t hreshDe lta)}
}

7.1.3.17 KeyWord kw_15[4] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,4,0,0,kw_13},
{0,0,2,0,0,kw_14},
{""}
}

7.1.3.18 KeyWord kw_16[2] [static]

Initial value:

{
{"all_dimensions",0,0,1,1,0,N_mdm(lit,box Divisio n_all_d imensi ons)},
{"major_dimension",0,0,1,1,0,N_mdm(lit,bo xDivisi on_majo r_dime nsion)}
}

7.1.3.19 KeyWord kw_17[8] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,4,0,0,kw_13},
{"constraint_penalty",2,0,6,0,0,N_mdm(Rea l,const raintPe nalty) },
{"division",0,2,1,0,kw_16},
{"global_balance_parameter",2,0,2,0,0,N_m dm(Real ,global Balanc eParam) },
{"local_balance_parameter",2,0,3,0,0,N_md m(Real, localBa lanceP aram)},
{"max_boxsize_limit",2,0,4,0,0,N_mdm(Real ,maxBox Size)},
{"min_boxsize_limit",2,0,5,0,0,N_mdm(Real ,minBox Size)}
}
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7.1.3.20 KeyWord kw_18[3] [static]

Initial value:

{
{"blend",0,0,1,1,0,N_mdm(lit,crossoverTyp e_blend )},
{"two_point",0,0,1,1,0,N_mdm(lit,crossove rType_t wo_poin t)},
{"uniform",0,0,1,1,0,N_mdm(lit,crossoverT ype_uni form)}
}

7.1.3.21 KeyWord kw_19[2] [static]

Initial value:

{
{"linear_rank",0,0,1,1,0,N_mdm(lit,fitnes sType_l inear_r ank)},
{"merit_function",0,0,1,1,0,N_mdm(lit,fit nessTyp e_propo rtiona l)}
}

7.1.3.22 KeyWord kw_20[3] [static]

Initial value:

{
{"flat_file",3,0,1,1,0,N_mdm(slit2,3initi alizati onType_ flat_f ile)},
{"simple_random",0,0,1,1,0,N_mdm(lit,init ializat ionType _rando m)},
{"unique_random",0,0,1,1,0,N_mdm(lit,init ializat ionType _uniqu e_rando m)}
}

7.1.3.23 KeyWord kw_21[2] [static]

Initial value:

{
{"mutation_range",1,0,2,0,0,N_mdm(int,mut ationRa nge)},
{"mutation_scale",2,0,1,0,0,N_mdm(Real,mu tationS cale)}
}
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7.1.3.24 KeyWord kw_22[5] [static]

Initial value:

{
{"non_adaptive",0,0,2,0,0,N_mdm(false,mut ationAd aptive) },
{"offset_cauchy",0,2,1,1,kw_21,N_mdm(lit, mutatio nType_o ffset_ cauchy) },
{"offset_normal",0,2,1,1,kw_21,N_mdm(lit, mutatio nType_o ffset_ normal) },
{"offset_uniform",0,2,1,1,kw_21,N_mdm(lit ,mutati onType_ offset _unifor m)},
{"replace_uniform",0,0,1,1,0,N_mdm(lit,mu tationT ype_rep lace_u niform) }
}

7.1.3.25 KeyWord kw_23[4] [static]

Initial value:

{
{"chc",1,0,1,1,0,N_mdm(ilit2,3replacement Type_ch c)},
{"elitist",1,0,1,1,0,N_mdm(ilit2,3replace mentTyp e_eliti st)},
{"new_solutions_generated",1,0,2,0,0,N_md m(int,n ewSolns Genera ted)},
{"random",1,0,1,1,0,N_mdm(ilit2,3replacem entType _random )}
}

7.1.3.26 KeyWord kw_24[11] [ static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,4,0,0,kw_13},
{"constraint_penalty",2,0,9,0,0,N_mdm(Rea l,const raintPe nalty) },
{"crossover_rate",2,0,5,0,0,N_mdm(Real,cr ossover Rate)},
{"crossover_type",0,3,6,0,kw_18},
{"fitness_type",0,2,3,0,kw_19},
{"initialization_type",0,3,2,0,kw_20},
{"mutation_rate",2,0,7,0,0,N_mdm(Real,mut ationRa te)},
{"mutation_type",0,5,8,0,kw_22},
{"population_size",1,0,1,0,0,N_mdm(pint,p opulati onSize) },
{"replacement_type",0,4,4,0,kw_23}
}

7.1.3.27 KeyWord kw_25[2] [static]

Initial value:
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{
{"constraint_penalty",2,0,2,0,0,N_mdm(Rea l,const raintPe nalty) },
{"contraction_factor",2,0,1,0,0,N_mdm(Rea l,contr actFact or)}
}

7.1.3.28 KeyWord kw_26[2] [static]

Initial value:

{
{"blocking",0,0,1,1,0,N_mdm(lit,evalSynch ronizat ion_blo cking) },
{"nonblocking",0,0,1,1,0,N_mdm(lit,evalSy nchroni zation_ nonblo cking)}
}

7.1.3.29 KeyWord kw_27[1] [static]

Initial value:

{
{"synchronization",0,2,1,0,kw_26}
}

7.1.3.30 KeyWord kw_28[3] [static]

Initial value:

{
{"adaptive_pattern",0,0,1,1,0,N_mdm(lit,e xplorat oryMove s_adap tive)},
{"basic_pattern",0,0,1,1,0,N_mdm(lit,expl oratory Moves_s imple) },
{"multi_step",0,0,1,1,0,N_mdm(lit,explora toryMov es_mult i_step )}
}

7.1.3.31 KeyWord kw_29[2] [static]

Initial value:

{
{"coordinate",0,0,1,1,0,N_mdm(lit,pattern Basis_c oordina te)},
{"simplex",0,0,1,1,0,N_mdm(lit,patternBas is_simp lex)}
}
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7.1.3.32 KeyWord kw_30[12] [ static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,4,0,0,kw_13},
{0,0,2,0,0,kw_14},
{0,0,2,0,0,kw_25},
{0,0,1,0,0,kw_27},
{"constant_penalty",0,0,1,0,0,N_mdm(true, constan tPenalt y)},
{"expand_after_success",1,0,3,0,0,N_mdm(i nt,expa ndAfter Succes s)},
{"exploratory_moves",0,3,7,0,kw_28},
{"no_expansion",0,0,2,0,0,N_mdm(false,exp ansionF lag)},
{"pattern_basis",0,2,4,0,kw_29},
{"stochastic",0,0,5,0,0,N_mdm(true,random izeOrde rFlag)} ,
{"total_pattern_size",1,0,6,0,0,N_mdm(int ,totalP atternS ize)}
}

7.1.3.33 KeyWord kw_31[8] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,4,0,0,kw_13},
{0,0,2,0,0,kw_14},
{0,0,2,0,0,kw_25},
{"constant_penalty",0,0,4,0,0,N_mdm(true, constan tPenalt y)},
{"contract_after_failure",1,0,1,0,0,N_mdm (int,co ntractA fterFa il)},
{"expand_after_success",1,0,3,0,0,N_mdm(i nt,expa ndAfter Succes s)},
{"no_expansion",0,0,2,0,0,N_mdm(false,exp ansionF lag)}
}

7.1.3.34 KeyWord kw_32[1] [static]

Initial value:

{
{"seed",1,0,1,0,0,N_mdm(pint,randomSeed)}
}

7.1.3.35 KeyWord kw_33[1] [static]

Initial value:
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{
{"samples",1,0,1,0,0,N_mdm(int,numSamples )}
}

7.1.3.36 KeyWord kw_34[14] [ static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{"box_behnken",0,0,1,1,0,N_mdm(lit,daceMe thod_bo x_behnk en)},
{"central_composite",0,0,1,1,0,N_mdm(lit, daceMet hod_cen tral_c omposit e)},
{"fixed_seed",0,0,5,0,0,N_mdm(true,fixedS eedFlag )},
{"grid",0,0,1,1,0,N_mdm(lit,daceMethod_gr id)},
{"lhs",0,0,1,1,0,N_mdm(lit,daceMethod_lhs )},
{"main_effects",0,0,2,0,0,N_mdm(true,main Effects Flag)},
{"oa_lhs",0,0,1,1,0,N_mdm(lit,daceMethod_ oa_lhs) },
{"oas",0,0,1,1,0,N_mdm(lit,daceMethod_oas )},
{"quality_metrics",0,0,3,0,0,N_mdm(true,v olQuali tyFlag) },
{"random",0,0,1,1,0,N_mdm(lit,daceMethod_ random) },
{"symbols",1,0,6,0,0,N_mdm(int,numSymbols )},
{"variance_based_decomp",0,0,4,0,0,N_mdm( true,va rBasedD ecompFlag)}
}

7.1.3.37 KeyWord kw_35[2] [static]

Initial value:

{
{"maximize",0,0,1,1,0,N_mdm(lit,minMaxTyp e_maxim ize)},
{"minimize",0,0,1,1,0,N_mdm(lit,minMaxTyp e_minim ize)}
}

7.1.3.38 KeyWord kw_36[2] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{"optimization_type",0,2,1,0,kw_35}
}
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7.1.3.39 KeyWord kw_37[3] [static]

Initial value:

{
{"grid",0,0,1,1,0,N_mdm(lit,trialType_gri d)},
{"halton",0,0,1,1,0,N_mdm(lit,trialType_h alton)} ,
{"random",0,0,1,1,0,N_mdm(lit,trialType_r andom)}
}

7.1.3.40 KeyWord kw_38[8] [static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{"fixed_seed",0,0,4,0,0,N_mdm(true,fixedS eedFlag )},
{"latinize",0,0,1,0,0,N_mdm(true,latinize Flag)},
{"num_trials",1,0,6,0,0,N_mdm(int,numTria ls)},
{"quality_metrics",0,0,2,0,0,N_mdm(true,v olQuali tyFlag) },
{"trial_type",0,3,5,0,kw_37},
{"variance_based_decomp",0,0,3,0,0,N_mdm( true,va rBasedD ecompFlag)}
}

7.1.3.41 KeyWord kw_39[10] [ static]

Initial value:

{
{"fixed_sequence",0,0,6,0,0,N_mdm(true,fi xedSequ enceFla g)},
{"halton",0,0,1,1,0,N_mdm(lit,methodName_ fsu_hal ton)},
{"hammersley",0,0,1,1,0,N_mdm(lit,methodN ame_fsu _hammersley)} ,
{"latinize",0,0,2,0,0,N_mdm(true,latinize Flag)},
{"prime_base",5,0,9,0,0,N_mdm(intL,primeB ase)},
{"quality_metrics",0,0,3,0,0,N_mdm(true,v olQuali tyFlag) },
{"samples",1,0,5,0,0,N_mdm(int,numSamples )},
{"sequence_leap",5,0,8,0,0,N_mdm(intL,seq uenceLe ap)},
{"sequence_start",5,0,7,0,0,N_mdm(intL,se quenceS tart)},
{"variance_based_decomp",0,0,4,0,0,N_mdm( true,va rBasedD ecompFlag)}
}

7.1.3.42 KeyWord kw_40[1] [static]

Initial value:
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{
{"list_of_points",6,0,1,1,0,N_mdm(RealL,l istOfPo ints)}
}

7.1.3.43 KeyWord kw_41[2] [static]

Initial value:

{
{"num_offspring",1,0,2,0,0,N_mdm(pintz,nu mOffspr ing)},
{"num_parents",1,0,1,0,0,N_mdm(pintz,numP arents) }
}

7.1.3.44 KeyWord kw_42[5] [static]

Initial value:

{
{"crossover_rate",2,0,2,0,0,N_mdm(litz,3c rossove rType_n ull_cr ossover )},
{"multi_point_binary",1,0,1,1,0,N_mdm(ili t2p,3cr ossover Type_multi_po int_bin ary)},
{"multi_point_parameterized_binary",1,0,1 ,1,0,N_ mdm(ili t2p,3c rossove rType_m ulti_po int_pa rameter ized_bi nary)} ,
{"multi_point_real",1,0,1,1,0,N_mdm(ilit2 p,3cros soverTy pe_mul ti_poin t_real) },
{"shuffle_random",0,2,1,1,kw_41,N_mdm(lit c,3cros soverTy pe_shu ffle_ra ndom)}
}

7.1.3.45 KeyWord kw_43[3] [static]

Initial value:

{
{"flat_file",3,0,1,1,0,N_mdm(slit2,3initi alizati onType_ flat_f ile)},
{"simple_random",0,0,1,1,0,N_mdm(lit,init ializat ionType _rando m)},
{"unique_random",0,0,1,1,0,N_mdm(lit,init ializat ionType _uniqu e_rando m)}
}

7.1.3.46 KeyWord kw_44[1] [static]

Initial value:

{
{"mutation_scale",2,0,1,0,0,N_mdm(Real01, mutatio nScale) }
}
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7.1.3.47 KeyWord kw_45[6] [static]

Initial value:

{
{"bit_random",0,0,1,1,0,N_mdm(lit,mutatio nType_b it_rand om)},
{"mutation_rate",2,0,2,0,0,N_mdm(litz,3mu tationT ype_nul l_muta tion)},
{"offset_cauchy",0,1,1,1,kw_44,N_mdm(litc ,3mutat ionType _offse t_cauch y)},
{"offset_normal",0,1,1,1,kw_44,N_mdm(litc ,3mutat ionType _offse t_norma l)},
{"offset_uniform",0,1,1,1,kw_44,N_mdm(lit c,3muta tionTyp e_offs et_unif orm)},
{"replace_uniform",0,0,1,1,0,N_mdm(lit,mu tationT ype_rep lace_u niform) }
}

7.1.3.48 KeyWord kw_46[6] [static]

Initial value:

{
{"crossover_type",0,5,5,0,kw_42},
{"initialization_type",0,3,4,0,kw_43},
{"log_file",3,0,2,0,0,N_mdm(str,logFile)} ,
{"mutation_type",0,6,6,0,kw_45},
{"population_size",1,0,1,0,0,N_mdm(nnint, populat ionSize )},
{"print_each_pop",0,0,3,0,0,N_mdm(true,pr intPopF lag)}
}

7.1.3.49 KeyWord kw_47[3] [static]

Initial value:

{
{"metric_tracker",0,0,1,1,0,N_mdm(lit,con vergenc eType_metric_ tracker )},
{"num_generations",1,0,3,0,0,N_mdm(nnintz ,numGeneration s)},
{"percent_change",2,0,2,0,0,N_mdm(Realz,c onverge nceTole rance) }
}

7.1.3.50 KeyWord kw_48[2] [static]

Initial value:

{
{"domination_count",0,0,1,1,0,N_mdm(lit,f itnessT ype_dominatio n_count )},
{"layer_rank",0,0,1,1,0,N_mdm(lit,fitness Type_la yer_ran k)}
}
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7.1.3.51 KeyWord kw_49[2] [static]

Initial value:

{
{"distance",6,0,1,1,0,N_mdm(RealLlit,3nic hingTyp e_dista nce)},
{"radial",6,0,1,1,0,N_mdm(RealLlit,3nichi ngType_ radial) }
}

7.1.3.52 KeyWord kw_50[1] [static]

Initial value:

{
{"orthogonal_distance",6,0,1,1,0,N_mdm(Re alLlit, 3postPr ocesso rType_d istance _postpr ocesso r)}
}

7.1.3.53 KeyWord kw_51[2] [static]

Initial value:

{
{"shrinkage_fraction",2,0,1,0,0,N_mdm(Rea l01,shr inkageP ercent )},
{"shrinkage_percentage",2,0,1,0,0,N_mdm(R eal01,s hrinkag ePerce nt)}
}

7.1.3.54 KeyWord kw_52[4] [static]

Initial value:

{
{"below_limit",2,2,1,1,kw_51,N_mdm(litp,3 replace mentTyp e_belo w_limit )},
{"elitist",0,0,1,1,0,N_mdm(lit,replacemen tType_e litist) },
{"roulette_wheel",0,0,1,1,0,N_mdm(lit,rep lacemen tType_r oulett e_wheel )},
{"unique_roulette_wheel",0,0,1,1,0,N_mdm( lit,rep lacemen tType_ unique_ roulett e_wheel )}
}

7.1.3.55 KeyWord kw_53[7] [static]

Initial value:
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{
{0,0,1,0,0,kw_32},
{0,0,6,0,0,kw_46},
{"convergence_type",0,3,4,0,kw_47},
{"fitness_type",0,2,1,0,kw_48},
{"niching_type",0,2,3,0,kw_49},
{"postprocessor_type",0,1,5,0,kw_50},
{"replacement_type",0,4,2,0,kw_52}
}

7.1.3.56 KeyWord kw_54[1] [static]

Initial value:

{
{"partitions",5,0,1,1,0,N_mdm(intL,varPar titions )}
}

7.1.3.57 KeyWord kw_55[3] [static]

Initial value:

{
{"min_boxsize_limit",2,0,2,0,0,N_mdm(Real ,minBox Size)},
{"solution_accuracy",2,0,1,0,0,N_mdm(Real ,solnAc curacy) },
{"volume_boxsize_limit",2,0,3,0,0,N_mdm(R eal,vol BoxSize )}
}

7.1.3.58 KeyWord kw_56[9] [static]

Initial value:

{
{"absolute_conv_tol",2,0,2,0,0,N_mdm(Real ,absCon vTol)},
{"covariance",1,0,8,0,0,N_mdm(int,covaria nceType )},
{"false_conv_tol",2,0,6,0,0,N_mdm(Real,fa lseConv Tol)},
{"function_precision",2,0,1,0,0,N_mdm(Rea l,funct ionPrec ision) },
{"initial_trust_radius",2,0,7,0,0,N_mdm(R eal,ini tTRRadi us)},
{"regression_diagnostics",0,0,9,0,0,N_mdm (true,r egressD iag)},
{"singular_conv_tol",2,0,4,0,0,N_mdm(Real ,singCo nvTol)} ,
{"singular_radius",2,0,5,0,0,N_mdm(Real,s ingRadi us)},
{"x_conv_tol",2,0,3,0,0,N_mdm(Real,xConvT ol)}
}
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7.1.3.59 KeyWord kw_57[2] [static]

Initial value:

{
{"complementary",0,0,1,1,0,N_mdm(lit,dist ributio nType_c omplementary) },
{"cumulative",0,0,1,1,0,N_mdm(lit,distrib utionTy pe_cumulative )}
}

7.1.3.60 KeyWord kw_58[1] [static]

Initial value:

{
{"num_gen_reliability_levels",5,0,1,0,0,N _mdm(num_respl evs,ge nReliab ilityLe vels)}
}

7.1.3.61 KeyWord kw_59[1] [static]

Initial value:

{
{"num_probability_levels",5,0,1,0,0,N_mdm (num_re splevs, probab ilityLe vels)}
}

7.1.3.62 KeyWord kw_60[3] [static]

Initial value:

{
{"distribution",0,2,1,0,kw_57},
{"gen_reliability_levels",6,1,3,0,kw_58,N _mdm(re splevs, genRel iabilit yLevels )},
{"probability_levels",6,1,2,0,kw_59,N_mdm (resple vs01,pr obabil ityLeve ls)}
}

7.1.3.63 KeyWord kw_61[2] [static]

Initial value:
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{
{"gen_reliabilities",0,0,1,1,0,N_mdm(lit, respons eLevelM apping Type_ge n_relia bilitie s)},
{"probabilities",0,0,1,1,0,N_mdm(lit,resp onseLev elMappi ngType _probab ilities )}
}

7.1.3.64 KeyWord kw_62[2] [static]

Initial value:

{
{"compute",0,2,2,0,kw_61},
{"num_response_levels",5,0,1,0,0,N_mdm(nu m_respl evs,res ponseL evels)}
}

7.1.3.65 KeyWord kw_63[4] [static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{0,0,3,0,0,kw_60},
{"response_levels",6,2,1,0,kw_62,N_mdm(re splevs, respons eLevel s)}
}

7.1.3.66 KeyWord kw_64[2] [static]

Initial value:

{
{"complementary",0,0,1,1,0,N_mdm(lit,dist ributio nType_c omplementary) },
{"cumulative",0,0,1,1,0,N_mdm(lit,distrib utionTy pe_cumulative )}
}

7.1.3.67 KeyWord kw_65[1] [static]

Initial value:

{
{"num_gen_reliability_levels",5,0,1,0,0,N _mdm(num_respl evs,ge nReliab ilityLe vels)}
}
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7.1.3.68 KeyWord kw_66[1] [static]

Initial value:

{
{"num_probability_levels",5,0,1,0,0,N_mdm (num_re splevs, probab ilityLe vels)}
}

7.1.3.69 KeyWord kw_67[3] [static]

Initial value:

{
{"distribution",0,2,1,0,kw_64},
{"gen_reliability_levels",6,1,3,0,kw_65,N _mdm(re splevs, genRel iabilit yLevels )},
{"probability_levels",6,1,2,0,kw_66,N_mdm (resple vs01,pr obabil ityLeve ls)}
}

7.1.3.70 KeyWord kw_68[2] [static]

Initial value:

{
{"gen_reliabilities",0,0,1,1,0,N_mdm(lit, respons eLevelM apping Type_ge n_relia bilitie s)},
{"probabilities",0,0,1,1,0,N_mdm(lit,resp onseLev elMappi ngType _probab ilities )}
}

7.1.3.71 KeyWord kw_69[2] [static]

Initial value:

{
{"compute",0,2,2,0,kw_68},
{"num_response_levels",5,0,1,0,0,N_mdm(nu m_respl evs,res ponseL evels)}
}

7.1.3.72 KeyWord kw_70[6] [static]

Initial value:
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{
{0,0,3,0,0,kw_67},
{"all_variables",0,0,2,0,0,N_mdm(true,all VarsFla g)},
{"response_levels",6,2,4,0,kw_69,N_mdm(re splevs, respons eLevel s)},
{"seed",1,0,3,0,0,N_mdm(pint,randomSeed)} ,
{"u_gaussian_process",0,0,1,1,0,N_mdm(lit ,reliab ilitySe archTy pe_egra _u)},
{"x_gaussian_process",0,0,1,1,0,N_mdm(lit ,reliab ilitySe archTy pe_egra _x)}
}

7.1.3.73 KeyWord kw_71[5] [static]

Initial value:

{
{"adapt_import",0,0,1,1,0,N_mdm(lit,relia bilityI ntegrat ionRef ine_ais )},
{"import",0,0,1,1,0,N_mdm(lit,reliability Integra tionRef ine_is )},
{"mm_adapt_import",0,0,1,1,0,N_mdm(lit,re liabili tyInteg ration Refine_ mmais)} ,
{"samples",1,0,2,0,0,N_mdm(int,numSamples )},
{"seed",1,0,3,0,0,N_mdm(pint,randomSeed)}
}

7.1.3.74 KeyWord kw_72[3] [static]

Initial value:

{
{"first_order",0,0,1,1,0,N_mdm(lit,reliab ilityIn tegrati on_fir st_orde r)},
{"refinement",0,5,2,0,kw_71},
{"second_order",0,0,1,1,0,N_mdm(lit,relia bilityI ntegrat ion_se cond_or der)}
}

7.1.3.75 KeyWord kw_73[9] [static]

Initial value:

{
{"nip",0,0,3,0,0,N_mdm(lit,reliabilitySea rchAlgo rithm_n ip)},
{"no_approx",0,0,1,1,0,N_mdm(lit,reliabil itySear chType_ no_app rox)},
{"sqp",0,0,2,0,0,N_mdm(lit,reliabilitySea rchAlgo rithm_s qp)},
{"u_taylor_mean",0,0,1,1,0,N_mdm(lit,reli ability SearchT ype_amv_u)},
{"u_taylor_mpp",0,0,1,1,0,N_mdm(lit,relia bilityS earchTy pe_amv_plus_u )},
{"u_two_point",0,0,1,1,0,N_mdm(lit,reliab ilitySe archTyp e_tana _u)},
{"x_taylor_mean",0,0,1,1,0,N_mdm(lit,reli ability SearchT ype_amv_x)},
{"x_taylor_mpp",0,0,1,1,0,N_mdm(lit,relia bilityS earchTy pe_amv_plus_x )},
{"x_two_point",0,0,1,1,0,N_mdm(lit,reliab ilitySe archTyp e_tana _x)}
}
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7.1.3.76 KeyWord kw_74[1] [static]

Initial value:

{
{"num_reliability_levels",5,0,1,0,0,N_mdm (num_re splevs, reliab ilityLe vels)}
}

7.1.3.77 KeyWord kw_75[3] [static]

Initial value:

{
{"gen_reliabilities",0,0,1,1,0,N_mdm(lit, respons eLevelM apping Type_ge n_relia bilitie s)},
{"probabilities",0,0,1,1,0,N_mdm(lit,resp onseLev elMappi ngType _probab ilities )},
{"reliabilities",0,0,1,1,0,N_mdm(lit,resp onseLev elMappi ngType _reliab ilities )}
}

7.1.3.78 KeyWord kw_76[2] [static]

Initial value:

{
{"compute",0,3,2,0,kw_75},
{"num_response_levels",5,0,1,0,0,N_mdm(nu m_respl evs,res ponseL evels)}
}

7.1.3.79 KeyWord kw_77[5] [static]

Initial value:

{
{0,0,3,0,0,kw_67},
{"integration",0,3,2,0,kw_72},
{"mpp_search",0,9,1,0,kw_73},
{"reliability_levels",6,1,4,0,kw_74,N_mdm (resple vs,reli abilit yLevels )},
{"response_levels",6,2,3,0,kw_76,N_mdm(re splevs, respons eLevel s)}
}
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7.1.3.80 KeyWord kw_78[1] [static]

Initial value:

{
{"num_reliability_levels",5,0,1,0,0,N_mdm (num_re splevs, reliab ilityLe vels)}
}

7.1.3.81 KeyWord kw_79[3] [static]

Initial value:

{
{"gen_reliabilities",0,0,1,1,0,N_mdm(lit, respons eLevelM apping Type_ge n_relia bilitie s)},
{"probabilities",0,0,1,1,0,N_mdm(lit,resp onseLev elMappi ngType _probab ilities )},
{"reliabilities",0,0,1,1,0,N_mdm(lit,resp onseLev elMappi ngType _reliab ilities )}
}

7.1.3.82 KeyWord kw_80[2] [static]

Initial value:

{
{"compute",0,3,2,0,kw_79},
{"num_response_levels",5,0,1,0,0,N_mdm(nu m_respl evs,res ponseL evels)}
}

7.1.3.83 KeyWord kw_81[2] [static]

Initial value:

{
{"reliability_levels",6,1,1,0,kw_78,N_mdm (resple vs,reli abilit yLevels )},
{"response_levels",6,2,2,0,kw_80,N_mdm(re splevs, respons eLevel s)}
}

7.1.3.84 KeyWord kw_82[2] [static]

Initial value:
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{
{"all_variables",0,0,1,0,0,N_mdm(true,all VarsFla g)},
{"fixed_seed",0,0,2,0,0,N_mdm(true,fixedS eedFlag )}
}

7.1.3.85 KeyWord kw_83[1] [static]

Initial value:

{
{"reuse_samples",0,0,1,0,0,N_mdm(lit,coll ocSampl eReuse_ all)}
}

7.1.3.86 KeyWord kw_84[1] [static]

Initial value:

{
{"incremental_lhs",0,0,1,0,0,N_mdm(lit,ex pansion SampleT ype_in crement al_lhs) }
}

7.1.3.87 KeyWord kw_85[2] [static]

Initial value:

{
{"lhs",0,0,1,1,0,N_mdm(lit,sampleType_lhs )},
{"random",0,0,1,1,0,N_mdm(lit,sampleType_ random) }
}

7.1.3.88 KeyWord kw_86[14] [ static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{0,0,3,0,0,kw_60},
{0,0,2,0,0,kw_81},
{0,0,2,0,0,kw_82},
{"collocation_points",1,1,1,1,kw_83,N_mdm (int,co llocati onPoin ts)},
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{"collocation_ratio",2,1,1,1,kw_83,N_mdm( Realp,c ollocat ionRat io)},
{"expansion_import_file",3,0,1,1,0,N_mdm( str,exp ansionI mportF ile)},
{"expansion_order",1,0,2,2,0,N_mdm(shint, expansi onOrder )},
{"expansion_samples",1,1,1,1,kw_84,N_mdm( int,exp ansionS amples )},
{"expansion_terms",1,0,2,2,0,N_mdm(int,ex pansion Terms)} ,
{"quadrature_order",5,0,1,1,0,N_mdm(ushin tL,quad ratureO rder)} ,
{"sample_type",0,2,3,0,kw_85},
{"sparse_grid_level",5,0,1,1,0,N_mdm(ushi ntL,spa rseGrid Level) }
}

7.1.3.89 KeyWord kw_87[1] [static]

Initial value:

{
{"previous_samples",1,0,1,1,0,N_mdm(int,p revious Samples )}
}

7.1.3.90 KeyWord kw_88[4] [static]

Initial value:

{
{"incremental_lhs",0,1,1,1,kw_87,N_mdm(li t,sampl eType_i ncreme ntal_lh s)},
{"incremental_random",0,1,1,1,kw_87,N_mdm (lit,sa mpleTyp e_incr emental _random )},
{"lhs",0,0,1,1,0,N_mdm(lit,sampleType_lhs )},
{"random",0,0,1,1,0,N_mdm(lit,sampleType_ random) }
}

7.1.3.91 KeyWord kw_89[7] [static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{0,0,3,0,0,kw_60},
{0,0,2,0,0,kw_81},
{0,0,2,0,0,kw_82},
{"sample_type",0,4,1,0,kw_88},
{"variance_based_decomp",0,0,2,0,0,N_mdm( true,va rBasedD ecompFlag)}
}
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7.1.3.92 KeyWord kw_90[2] [static]

Initial value:

{
{"lhs",0,0,1,1,0,N_mdm(lit,sampleType_lhs )},
{"random",0,0,1,1,0,N_mdm(lit,sampleType_ random) }
}

7.1.3.93 KeyWord kw_91[8] [static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{0,0,3,0,0,kw_60},
{0,0,2,0,0,kw_81},
{0,0,2,0,0,kw_82},
{"quadrature_order",5,0,1,1,0,N_mdm(ushin tL,quad ratureO rder)} ,
{"sample_type",0,2,2,0,kw_90},
{"sparse_grid_level",5,0,1,1,0,N_mdm(ushi ntL,spa rseGrid Level) }
}

7.1.3.94 KeyWord kw_92[4] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{"function_precision",2,0,2,0,0,N_mdm(Rea l,funct ionPrec ision) },
{"linesearch_tolerance",2,0,3,0,0,N_mdm(R eal,lin eSearch Tolera nce)},
{"verify_level",1,0,1,0,0,N_mdm(int,verif yLevel) }
}

7.1.3.95 KeyWord kw_93[2] [static]

Initial value:

{
{"gradient_tolerance",2,0,2,0,0,N_mdm(Rea l,gradi entTole rance) },
{"max_step",2,0,1,0,0,N_mdm(Real,maxStep) }
}
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7.1.3.96 KeyWord kw_94[3] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,2,0,0,kw_93},
{""}
}

7.1.3.97 KeyWord kw_95[2] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{"search_scheme_size",1,0,1,0,0,N_mdm(int ,search SchemeSize)}
}

7.1.3.98 KeyWord kw_96[4] [static]

Initial value:

{
{"gradient_based_line_search",0,0,1,1,0,N _mdm(li t,searc hMetho d_gradi ent_bas ed_line _searc h)},
{"tr_pds",0,0,1,1,0,N_mdm(lit,searchMetho d_tr_pd s)},
{"trust_region",0,0,1,1,0,N_mdm(lit,searc hMethod _trust_ region )},
{"value_based_line_search",0,0,1,1,0,N_md m(lit,s earchMe thod_v alue_ba sed_lin e_searc h)}
}

7.1.3.99 KeyWord kw_97[7] [static]

Initial value:

{
{0,0,9,0,0,kw_8},
{0,0,2,0,0,kw_93},
{"centering_parameter",2,0,5,0,0,N_mdm(Re al,cent eringPa ram)},
{"central_path",3,0,3,0,0,N_mdm(meritFn,c entralP ath)},
{"merit_function",3,0,2,0,0,N_mdm(meritFn ,meritF n)},
{"search_method",0,4,1,0,kw_96},
{"steplength_to_boundary",2,0,4,0,0,N_mdm (Real,s tepLenT oBound ary)}
}
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7.1.3.100 KeyWord kw_98[4] [ static]

Initial value:

{
{"debug",0,0,1,1,0,N_mdm(slit,methodOutpu t_DEBUG_OUTPUT)},
{"quiet",0,0,1,1,0,N_mdm(slit,methodOutpu t_QUIET _OUTPUT)},
{"silent",0,0,1,1,0,N_mdm(slit,methodOutp ut_SILE NT_OUTPUT)},
{"verbose",0,0,1,1,0,N_mdm(slit,methodOut put_VER BOSE_OUTPUT)}
}

7.1.3.101 KeyWord kw_99[3] [ static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,1,0,0,kw_33},
{"partitions",5,0,1,0,0,N_mdm(intLa,varPa rtition s)}
}

7.1.3.102 KeyWord kw_100[2] [static]

Initial value:

{
{"num_generations",1,0,2,0,0,N_mdm(nnintz ,numGeneration s)},
{"percent_change",2,0,1,0,0,N_mdm(Realz,c onverge nceTole rance) }
}

7.1.3.103 KeyWord kw_101[2] [static]

Initial value:

{
{"num_generations",1,0,2,0,0,N_mdm(nnintz ,numGeneration s)},
{"percent_change",2,0,1,0,0,N_mdm(Realz,c onverge nceTole rance) }
}
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7.1.3.104 KeyWord kw_102[2] [static]

Initial value:

{
{"average_fitness_tracker",0,2,1,1,kw_100 ,N_mdm(lit,con vergen ceType_ average _fitnes s_trac ker)},
{"best_fitness_tracker",0,2,1,1,kw_101,N_ mdm(lit ,conver genceT ype_bes t_fitne ss_trac ker)}
}

7.1.3.105 KeyWord kw_103[2] [static]

Initial value:

{
{"constraint_penalty",2,0,2,0,0,N_mdm(Rea lp,cons traintT oleran ce)},
{"merit_function",0,0,1,1,0,N_mdm(lit,fit nessTyp e_merit _funct ion)}
}

7.1.3.106 KeyWord kw_104[4] [static]

Initial value:

{
{"elitist",0,0,1,1,0,N_mdm(lit,replacemen tType_e litist) },
{"favor_feasible",0,0,1,1,0,N_mdm(lit,rep lacemen tType_f avor_f easible )},
{"roulette_wheel",0,0,1,1,0,N_mdm(lit,rep lacemen tType_r oulett e_wheel )},
{"unique_roulette_wheel",0,0,1,1,0,N_mdm( lit,rep lacemen tType_ unique_ roulett e_wheel )}
}

7.1.3.107 KeyWord kw_105[5] [static]

Initial value:

{
{0,0,1,0,0,kw_32},
{0,0,6,0,0,kw_46},
{"convergence_type",0,2,3,0,kw_102},
{"fitness_type",0,2,1,0,kw_103},
{"replacement_type",0,4,2,0,kw_104}
}
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7.1.3.108 KeyWord kw_106[3] [static]

Initial value:

{
{"approx_method_name",3,0,1,1,0,N_mdm(str ,subMet hodName)},
{"approx_method_pointer",3,0,1,1,0,N_mdm( str,sub MethodP ointer )},
{"replace_points",0,0,2,0,0,N_mdm(true,su rrBased GlobalR eplace Pts)}
}

7.1.3.109 KeyWord kw_107[2] [static]

Initial value:

{
{"filter",0,0,1,1,0,N_mdm(slit,surrBasedL ocalAcc eptLogi c_FILT ER)},
{"tr_ratio",0,0,1,1,0,N_mdm(slit,surrBase dLocalA cceptLo gic_TR _RATIO) }
}

7.1.3.110 KeyWord kw_108[7] [static]

Initial value:

{
{"augmented_lagrangian_objective",0,0,1,1 ,0,N_md m(slit, surrBa sedLoca lSubPro bObj_AU GMENTED_LAGRANGIAN_OBJECTI VE)},
{"lagrangian_objective",0,0,1,1,0,N_mdm(s lit,sur rBasedL ocalSu bProbOb j_LAGRANGIAN_OBJECTI VE)},
{"linearized_constraints",0,0,2,2,0,N_mdm (slit,s urrBase dLocal SubProb Con_LIN EARIZED_CONSTRAINTS) },
{"no_constraints",0,0,2,2,0,N_mdm(slit,su rrBased LocalSu bProbC on_NO_CONSTRAINTS)},
{"original_constraints",0,0,2,2,0,N_mdm(s lit,sur rBasedL ocalSu bProbCo n_ORIGI NAL_CONSTRAINTS)},
{"original_primary",0,0,1,1,0,N_mdm(slit, surrBas edLocal SubPro bObj_ORIGINAL_ PRIMARY)},
{"single_objective",0,0,1,1,0,N_mdm(slit, surrBas edLocal SubPro bObj_SI NGLE_OBJECTIVE)}
}

7.1.3.111 KeyWord kw_109[1] [static]

Initial value:

{
{"homotopy",0,0,1,1,0,N_mdm(slit,surrBase dLocalC onstrRe lax_HO MOTOPY)}
}
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7.1.3.112 KeyWord kw_110[4] [static]

Initial value:

{
{"adaptive_penalty_merit",0,0,1,1,0,N_mdm (slit,s urrBase dLocal MeritFn _ADAPTIVE_PENALTY_MERIT)},
{"augmented_lagrangian_merit",0,0,1,1,0,N _mdm(sl it,surr BasedL ocalMer itFn_AU GMENTED_LAGRANGIAN_MERIT)},
{"lagrangian_merit",0,0,1,1,0,N_mdm(slit, surrBas edLocal MeritF n_LAGRANGIAN_MERIT)},
{"penalty_merit",0,0,1,1,0,N_mdm(slit,sur rBasedL ocalMer itFn_P ENALTY_MERIT)}
}

7.1.3.113 KeyWord kw_111[6] [static]

Initial value:

{
{"contract_threshold",2,0,3,0,0,N_mdm(Rea l,surrB asedLoc alTRCo ntractT rigger) },
{"contraction_factor",2,0,5,0,0,N_mdm(Rea l,surrB asedLoc alTRCo ntract) },
{"expand_threshold",2,0,4,0,0,N_mdm(Real, surrBas edLocal TRExpandTrigg er)},
{"expansion_factor",2,0,6,0,0,N_mdm(Real, surrBas edLocal TRExpand)},
{"initial_size",2,0,1,0,0,N_mdm(Real,surr BasedLo calTRIn itSize )},
{"minimum_size",2,0,2,0,0,N_mdm(Real,surr BasedLo calTRMi nSize) }
}

7.1.3.114 KeyWord kw_112[10] [ static]

Initial value:

{
{0,0,9,0,0,kw_8},
{"acceptance_logic",0,2,7,0,kw_107},
{"approx_method_name",3,0,1,1,0,N_mdm(str ,subMet hodName)},
{"approx_method_pointer",3,0,1,1,0,N_mdm( str,sub MethodP ointer )},
{"approx_subproblem",0,7,5,0,kw_108},
{"constraint_relax",0,1,8,0,kw_109},
{"merit_function",0,4,6,0,kw_110},
{"soft_convergence_limit",1,0,2,0,0,N_mdm (int,su rrBased LocalS oftConv Limit)} ,
{"trust_region",0,6,4,0,kw_111,0,0,NIDRPr oblemDe scDB::m ethod_ tr_fina l},
{"truth_surrogate_bypass",0,0,3,0,0,N_mdm (true,s urrBase dLocal LayerBy pass)}
}

7.1.3.115 KeyWord kw_113[2] [static]

Initial value:
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{
{"num_steps",1,0,1,1,0,N_mdm(Ii,numSteps_ 2)},
{"step_length",2,0,1,1,0,N_mdm(Ri,stepLen gth_1)}
}

7.1.3.116 KeyWord kw_114[1] [static]

Initial value:

{
{"num_steps",1,0,1,1,0,N_mdm(Ii,numSteps_ 3)}
}

7.1.3.117 KeyWord kw_115[2] [static]

Initial value:

{
{"final_point",6,2,1,1,kw_113,N_mdm(RealL ,finalP oint)},
{"step_vector",6,1,1,1,kw_114,N_mdm(RealL ,stepVe ctor)}
}

7.1.3.118 KeyWord kw_117[1] [static]

Initial value:

{
{"optional_interface_responses_pointer",3 ,0,1,0, 0,N_mom(str,o ptional InterfR espPoin ter)}
}

7.1.3.119 KeyWord kw_118[4] [static]

Initial value:

{
{"primary_response_mapping",6,0,3,0,0,N_m om(Real L,prima ryResp Coeffs) },
{"primary_variable_mapping",7,0,1,0,0,N_m om(strL ,primar yVarMa ps)},
{"secondary_response_mapping",6,0,4,0,0,N _mom(RealL,sec ondary RespCoeffs)},
{"secondary_variable_mapping",7,0,2,0,0,N _mom(st rL,seco ndaryV arMaps) }
}
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7.1.3.120 KeyWord kw_119[2] [static]

Initial value:

{
{"optional_interface_pointer",3,1,1,0,kw_ 117,N_m om(str, interf acePoin ter)},
{"sub_method_pointer",3,4,2,1,kw_118,N_mo m(str,s ubMetho dPoint er)}
}

7.1.3.121 KeyWord kw_120[1] [static]

Initial value:

{
{"interface_pointer",3,0,1,0,0,N_mom(str, interfa cePoint er)}
}

7.1.3.122 KeyWord kw_121[6] [static]

Initial value:

{
{"additive",0,0,2,2,0,N_mom(lit,approxCor rection Type_ad ditive )},
{"combined",0,0,2,2,0,N_mom(lit,approxCor rection Type_co mbined )},
{"first_order",0,0,1,1,0,N_mom(order,appr oxCorre ctionOr der_1) },
{"multiplicative",0,0,2,2,0,N_mom(lit,app roxCorr ectionT ype_multiplic ative)} ,
{"second_order",0,0,1,1,0,N_mom(order,app roxCorr ectionO rder_2 )},
{"zeroth_order",0,0,1,1,0,N_mom(order,app roxCorr ectionO rder_0 )}
}

7.1.3.123 KeyWord kw_122[3] [static]

Initial value:

{
{"constant",0,0,1,1,0,N_mom(order,trendOr der_0)} ,
{"linear",0,0,1,1,0,N_mom(order,trendOrde r_1)},
{"quadratic",0,0,1,1,0,N_mom(order,trendO rder_2) }
}
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7.1.3.124 KeyWord kw_123[2] [static]

Initial value:

{
{"point_selection",0,0,1,0,0,N_mom(true,p ointSel ection) },
{"trend",0,3,2,0,kw_122}
}

7.1.3.125 KeyWord kw_124[5] [static]

Initial value:

{
{"conmin_seed",6,0,2,0,0,N_mom(RealL,krig ingConm inSeed) },
{"correlations",6,0,1,0,0,N_mom(RealL,kri gingCor relatio ns)},
{"max_correlations",6,0,4,0,0,N_mom(RealL ,krigin gMaxCor relati ons)},
{"max_trials",1,0,3,0,0,N_mom(shint,krigi ngMaxTr ials)},
{"min_correlations",6,0,5,0,0,N_mom(RealL ,krigin gMinCor relati ons)}
}

7.1.3.126 KeyWord kw_125[2] [static]

Initial value:

{
{"cubic",0,0,1,1,0,N_mom(lit,marsInterpol ation_c ubic)},
{"linear",0,0,1,1,0,N_mom(lit,marsInterpo lation_ linear) }
}

7.1.3.127 KeyWord kw_126[2] [static]

Initial value:

{
{"interpolation",0,2,2,0,kw_125},
{"max_bases",1,0,1,0,0,N_mom(shint,marsMa xBases) }
}
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7.1.3.128 KeyWord kw_127[2] [static]

Initial value:

{
{"poly_order",1,0,1,0,0,N_mom(shint,mlsPo lyOrder )},
{"weight_function",1,0,2,0,0,N_mom(shint, mlsWeig htFunct ion)}
}

7.1.3.129 KeyWord kw_128[3] [static]

Initial value:

{
{"nodes",1,0,1,0,0,N_mom(shint,annNodes)} ,
{"random_weight",1,0,3,0,0,N_mom(shint,an nRandomWeight) },
{"range",2,0,2,0,0,N_mom(Real,annRange)}
}

7.1.3.130 KeyWord kw_129[3] [static]

Initial value:

{
{"cubic",0,0,1,1,0,N_mom(order,polynomial Order_3 )},
{"linear",0,0,1,1,0,N_mom(order,polynomia lOrder_ 1)},
{"quadratic",0,0,1,1,0,N_mom(order,polyno mialOrd er_2)}
}

7.1.3.131 KeyWord kw_130[4] [static]

Initial value:

{
{"bases",1,0,1,0,0,N_mom(shint,rbfBases)} ,
{"max_pts",1,0,2,0,0,N_mom(shint,rbfMaxPt s)},
{"max_subsets",1,0,4,0,0,N_mom(shint,rbfM axSubse ts)},
{"min_partition",1,0,3,0,0,N_mom(shint,rb fMinPar tition) }
}
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7.1.3.132 KeyWord kw_131[3] [static]

Initial value:

{
{"all",0,0,1,1,0,N_mom(lit,approxSampleRe use_all )},
{"none",0,0,1,1,0,N_mom(lit,approxSampleR euse_no ne)},
{"region",0,0,1,1,0,N_mom(lit,approxSampl eReuse_ region) }
}

7.1.3.133 KeyWord kw_132[13] [ static]

Initial value:

{
{"correction",0,6,6,0,kw_121},
{"dace_method_pointer",3,0,2,0,0,N_mom(st r,subMe thodPoi nter)} ,
{"diagnostics",7,0,7,0,0,N_mom(strL,diagM etrics) },
{"gaussian_process",0,2,1,1,kw_123,N_mom( lit,sur rogateT ype_gl obal_ga ussian) },
{"kriging",0,5,1,1,kw_124,N_mom(lit,surro gateTyp e_globa l_krig ing)},
{"mars",0,2,1,1,kw_126,N_mom(lit,surrogat eType_g lobal_m ars)},
{"moving_least_squares",0,2,1,1,kw_127,N_ mom(lit ,surrog ateTyp e_globa l_movin g_least _squar es)},
{"neural_network",0,3,1,1,kw_128,N_mom(li t,surro gateTyp e_glob al_neur al_netw ork)},
{"polynomial",0,3,1,1,kw_129,N_mom(lit,su rrogate Type_gl obal_p olynomi al)},
{"radial_basis",0,4,1,1,kw_130,N_mom(lit, surroga teType_ global _radial _basis) },
{"reuse_samples",0,3,3,0,kw_131},
{"samples_file",3,0,4,0,0,N_mom(str,appro xSample ReuseFi le)},
{"use_gradients",0,0,5,0,0,N_mom(true,app roxGrad UsageFl ag)}
}

7.1.3.134 KeyWord kw_133[6] [static]

Initial value:

{
{"additive",0,0,2,2,0,N_mom(lit,approxCor rection Type_ad ditive )},
{"combined",0,0,2,2,0,N_mom(lit,approxCor rection Type_co mbined )},
{"first_order",0,0,1,1,0,N_mom(order,appr oxCorre ctionOr der_1) },
{"multiplicative",0,0,2,2,0,N_mom(lit,app roxCorr ectionT ype_multiplic ative)} ,
{"second_order",0,0,1,1,0,N_mom(order,app roxCorr ectionO rder_2 )},
{"zeroth_order",0,0,1,1,0,N_mom(order,app roxCorr ectionO rder_0 )}
}

7.1.3.135 KeyWord kw_134[3] [static]

Initial value:
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{
{"correction",0,6,3,3,kw_133},
{"high_fidelity_model_pointer",3,0,2,2,0, N_mom(str,trut hModel Pointer )},
{"low_fidelity_model_pointer",3,0,1,1,0,N _mom(st r,lowFi delity ModelPo inter)}
}

7.1.3.136 KeyWord kw_135[1] [static]

Initial value:

{
{"actual_model_pointer",3,0,1,1,0,N_mom(s tr,trut hModelP ointer )}
}

7.1.3.137 KeyWord kw_136[2] [static]

Initial value:

{
{0,0,1,0,0,kw_135},
{"taylor_series",0,0,1,1,0}
}

7.1.3.138 KeyWord kw_137[2] [static]

Initial value:

{
{0,0,1,0,0,kw_135},
{"tana",0,0,1,1,0}
}

7.1.3.139 KeyWord kw_138[5] [static]

Initial value:

{
{"global",0,13,2,1,kw_132},
{"hierarchical",0,3,2,1,kw_134,N_mom(lit, surroga teType_ hierar chical) },
{"id_surrogates",5,0,1,0,0,N_mom(intset,s urrogat eFnIndi ces)},
{"local",0,1,2,1,kw_136,N_mom(lit,surroga teType_ local_t aylor) },
{"multipoint",0,1,2,1,kw_137,N_mom(lit,su rrogate Type_multipoi nt_tana )}
}
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7.1.3.140 KeyWord kw_139[6] [static]

Initial value:

{
{"id_model",3,0,1,0,0,N_mom(str,idModel)} ,
{"nested",0,2,4,1,kw_119,N_mom(lit,modelT ype_nes ted)},
{"responses_pointer",3,0,3,0,0,N_mom(str, respons esPoint er)},
{"single",0,1,4,1,kw_120,N_mom(lit,modelT ype_sin gle)},
{"surrogate",0,5,4,1,kw_138,N_mom(lit,mod elType_ surroga te)},
{"variables_pointer",3,0,2,0,0,N_mom(str, variabl esPoint er)}
}

7.1.3.141 KeyWord kw_140[2] [static]

Initial value:

{
{"central",0,0,1,1,0,N_rem(lit,intervalTy pe_cent ral)},
{"forward",0,0,1,1,0,N_rem(lit,intervalTy pe_forw ard)}
}

7.1.3.142 KeyWord kw_141[2] [static]

Initial value:

{
{"dakota",0,0,1,1,0,N_rem(lit,methodSourc e_dakot a)},
{"vendor",0,0,1,1,0,N_rem(lit,methodSourc e_vendo r)}
}

7.1.3.143 KeyWord kw_142[5] [static]

Initial value:

{
{"fd_gradient_step_size",6,0,4,0,0,N_rem( RealL,f dGradSt epSize )},
{"id_analytic_gradients",5,0,5,2,0,N_rem( intL,id Analyti cGrads )},
{"id_numerical_gradients",5,0,1,1,0,N_rem (intL,i dNumeri calGra ds)},
{"interval_type",0,2,3,0,kw_140},
{"method_source",0,2,2,0,kw_141}
}

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



126 DAK OTA NamespaceDocumentation

7.1.3.144 KeyWord kw_143[1] [static]

Initial value:

{
{"fd_hessian_step_size",6,0,1,0,0,N_rem(R ealL,fd HessSte pSize) }
}

7.1.3.145 KeyWord kw_144[1] [static]

Initial value:

{
{"damped",0,0,1,0,0,N_rem(lit,quasiHessia nType_d amped_bfgs)}
}

7.1.3.146 KeyWord kw_145[2] [static]

Initial value:

{
{"bfgs",0,1,1,1,kw_144,N_rem(lit,quasiHes sianTyp e_bfgs) },
{"sr1",0,0,1,1,0,N_rem(lit,quasiHessianTy pe_sr1) }
}

7.1.3.147 KeyWord kw_146[3] [static]

Initial value:

{
{"id_analytic_hessians",5,0,3,0,0,N_rem(i ntL,idA nalytic Hessia ns)},
{"id_numerical_hessians",5,1,1,0,kw_143,N _rem(in tL,idNu merica lHessia ns)},
{"id_quasi_hessians",5,2,2,0,kw_145,N_rem (intL,i dQuasiH essian s)}
}

7.1.3.148 KeyWord kw_147[3] [static]

Initial value:
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{
{"nonlinear_equality_scale_types",7,0,2,0 ,0,N_re m(strL, nonlin earEqSc aleType s)},
{"nonlinear_equality_scales",6,0,3,0,0,N_ rem(Rea lL,nonl inearE qScales )},
{"nonlinear_equality_targets",6,0,1,0,0,N _rem(Re alL,non linear EqTarge ts)}
}

7.1.3.149 KeyWord kw_148[4] [static]

Initial value:

{
{"nonlinear_inequality_lower_bounds",6,0, 1,0,0,N _rem(Re alL,no nlinear IneqLow erBnds) },
{"nonlinear_inequality_scale_types",7,0,3 ,0,0,N_ rem(str L,nonl inearIn eqScale Types)} ,
{"nonlinear_inequality_scales",6,0,4,0,0, N_rem(R ealL,no nlinea rIneqSc ales)},
{"nonlinear_inequality_upper_bounds",6,0, 2,0,0,N _rem(Re alL,no nlinear IneqUpp erBnds) }
}

7.1.3.150 KeyWord kw_149[6] [static]

Initial value:

{
{"least_squares_data_file",3,0,1,0,0,N_re m(str,l eastSqD ataFil e)},
{"least_squares_term_scale_types",7,0,2,0 ,0,N_re m(strL, primar yRespFn ScaleTy pes)},
{"least_squares_term_scales",6,0,3,0,0,N_ rem(Rea lL,prim aryRes pFnScal es)},
{"least_squares_weights",6,0,4,0,0,N_rem( RealL,p rimaryR espFnWeights) },
{"num_nonlinear_equality_constraints",1,3 ,6,0,kw _147,N_ rem(nn intz,nu mNonlin earEqCo nstrai nts)},
{"num_nonlinear_inequality_constraints",1 ,4,5,0, kw_148, N_rem( nnintz, numNonl inearIn eqCons traints )}
}

7.1.3.151 KeyWord kw_150[3] [static]

Initial value:

{
{"nonlinear_equality_scale_types",7,0,2,0 ,0,N_re m(strL, nonlin earEqSc aleType s)},
{"nonlinear_equality_scales",6,0,3,0,0,N_ rem(Rea lL,nonl inearE qScales )},
{"nonlinear_equality_targets",6,0,1,0,0,N _rem(Re alL,non linear EqTarge ts)}
}
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7.1.3.152 KeyWord kw_151[4] [static]

Initial value:

{
{"nonlinear_inequality_lower_bounds",6,0, 1,0,0,N _rem(Re alL,no nlinear IneqLow erBnds) },
{"nonlinear_inequality_scale_types",7,0,3 ,0,0,N_ rem(str L,nonl inearIn eqScale Types)} ,
{"nonlinear_inequality_scales",6,0,4,0,0, N_rem(R ealL,no nlinea rIneqSc ales)},
{"nonlinear_inequality_upper_bounds",6,0, 2,0,0,N _rem(Re alL,no nlinear IneqUpp erBnds) }
}

7.1.3.153 KeyWord kw_152[5] [static]

Initial value:

{
{"multi_objective_weights",6,0,3,0,0,N_re m(RealL ,primar yRespF nWeight s)},
{"num_nonlinear_equality_constraints",1,3 ,5,0,kw _150,N_ rem(nn intz,nu mNonlin earEqCo nstrai nts)},
{"num_nonlinear_inequality_constraints",1 ,4,4,0, kw_151, N_rem( nnintz, numNonl inearIn eqCons traints )},
{"objective_function_scale_types",7,0,1,0 ,0,N_re m(strL, primar yRespFn ScaleTy pes)},
{"objective_function_scales",6,0,2,0,0,N_ rem(Rea lL,prim aryRes pFnScal es)}
}

7.1.3.154 KeyWord kw_153[2] [static]

Initial value:

{
{"central",0,0,1,1,0,N_rem(lit,intervalTy pe_cent ral)},
{"forward",0,0,1,1,0,N_rem(lit,intervalTy pe_forw ard)}
}

7.1.3.155 KeyWord kw_154[2] [static]

Initial value:

{
{"dakota",0,0,1,1,0,N_rem(lit,methodSourc e_dakot a)},
{"vendor",0,0,1,1,0,N_rem(lit,methodSourc e_vendo r)}
}
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7.1.3.156 KeyWord kw_155[3] [static]

Initial value:

{
{"fd_gradient_step_size",6,0,3,0,0,N_rem( RealL,f dGradSt epSize )},
{"interval_type",0,2,2,0,kw_153},
{"method_source",0,2,1,0,kw_154}
}

7.1.3.157 KeyWord kw_156[1] [static]

Initial value:

{
{"fd_hessian_step_size",6,0,1,0,0,N_rem(R ealL,fd HessSte pSize) }
}

7.1.3.158 KeyWord kw_157[1] [static]

Initial value:

{
{"damped",0,0,1,0,0,N_rem(lit,quasiHessia nType_d amped_bfgs)}
}

7.1.3.159 KeyWord kw_158[2] [static]

Initial value:

{
{"bfgs",0,1,1,1,kw_157,N_rem(lit,quasiHes sianTyp e_bfgs) },
{"sr1",0,0,1,1,0,N_rem(lit,quasiHessianTy pe_sr1) }
}

7.1.3.160 KeyWord kw_159[15] [ static]

Initial value:
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{
{"analytic_gradients",0,0,4,2,0,N_rem(lit ,gradie ntType_ analyt ic)},
{"analytic_hessians",0,0,5,3,0,N_rem(lit, hessian Type_an alytic )},
{"descriptors",7,0,2,0,0,N_rem(strL,respo nseLabe ls)},
{"id_responses",3,0,1,0,0,N_rem(str,idRes ponses) },
{"mixed_gradients",0,5,4,2,kw_142,N_rem(l it,grad ientTyp e_mixe d)},
{"mixed_hessians",0,3,5,3,kw_146,N_rem(li t,hessi anType_ mixed) },
{"no_gradients",0,0,4,2,0,N_rem(lit,gradi entType _none)} ,
{"no_hessians",0,0,5,3,0,N_rem(lit,hessia nType_n one)},
{"num_least_squares_terms",1,6,3,1,kw_149 ,N_rem( nnintz, numLeastSqTer ms)},
{"num_objective_functions",1,5,3,1,kw_152 ,N_rem( nnintz, numObjectiveF unction s)},
{"num_response_functions",1,0,3,1,0,N_rem (nnintz ,numRes ponseF unction s)},
{"numerical_gradients",0,3,4,2,kw_155,N_r em(lit, gradien tType_ numeric al)},
{"numerical_hessians",0,1,5,3,kw_156,N_re m(lit,h essianT ype_nu merical )},
{"quasi_hessians",0,2,5,3,kw_158,N_rem(li t,hessi anType_ quasi) },
{"response_descriptors",7,0,2,0,0,N_rem(s trL,res ponseLa bels)}
}

7.1.3.161 KeyWord kw_160[1] [static]

Initial value:

{
{"method_list",7,0,1,1,0,N_stm(strL,hybri dMethod List)}
}

7.1.3.162 KeyWord kw_161[3] [static]

Initial value:

{
{"global_method_pointer",3,0,1,1,0,N_stm( str,hyb ridGlob alMeth odPoint er)},
{"local_method_pointer",3,0,2,2,0,N_stm(s tr,hybr idLocal Method Pointer )},
{"local_search_probability",2,0,3,0,0,N_s tm(Real ,hybrid LSProb )}
}

7.1.3.163 KeyWord kw_162[2] [static]

Initial value:

{
{"method_list",7,0,2,1,0,N_stm(strL,hybri dMethod List)},
{"num_solutions_transferred",1,0,1,0,0,N_ stm(int ,hybrid NumSolnsTrans )}
}
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7.1.3.164 KeyWord kw_163[5] [static]

Initial value:

{
{"collaborative",0,1,1,1,kw_160,N_stm(lit ,hybrid Type_co llabor ative)} ,
{"coupled",0,3,1,1,kw_161,N_stm(lit,hybri dType_e mbedded)},
{"embedded",0,3,1,1,kw_161,N_stm(lit,hybr idType_ embedded)},
{"sequential",0,2,1,1,kw_162,N_stm(lit,hy bridTyp e_seque ntial) },
{"uncoupled",0,2,1,1,kw_162,N_stm(lit,hyb ridType _sequen tial)}
}

7.1.3.165 KeyWord kw_164[1] [static]

Initial value:

{
{"seed",1,0,1,0,0,N_stm(int,concurrentSee d)}
}

7.1.3.166 KeyWord kw_165[3] [static]

Initial value:

{
{"method_pointer",3,0,1,1,0,N_stm(str,met hodPoin ter)},
{"random_starts",1,1,2,0,kw_164,N_stm(int ,concur rentRan domJobs)},
{"starting_points",6,0,3,0,0,N_stm(RealL, concurr entPara meterS ets)}
}

7.1.3.167 KeyWord kw_166[1] [static]

Initial value:

{
{"seed",1,0,1,0,0,N_stm(int,concurrentSee d)}
}
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7.1.3.168 KeyWord kw_167[5] [static]

Initial value:

{
{"method_pointer",3,0,1,1,0,N_stm(str,met hodPoin ter)},
{"multi_objective_weight_sets",6,0,3,0,0, N_stm(R ealL,co ncurre ntParam eterSet s)},
{"opt_method_pointer",3,0,1,1,0,N_stm(str ,method Pointer )},
{"random_weight_sets",1,1,2,0,kw_166,N_st m(int,c oncurre ntRand omJobs) },
{"weight_sets",6,0,3,0,0,N_stm(RealL,conc urrentP aramete rSets) }
}

7.1.3.169 KeyWord kw_168[1] [static]

Initial value:

{
{"method_pointer",3,0,1,0,0,N_stm(str,met hodPoin ter)}
}

7.1.3.170 KeyWord kw_169[1] [static]

Initial value:

{
{"tabular_graphics_file",3,0,1,0,0,N_stm( str,tab ularDat aFile) }
}

7.1.3.171 KeyWord kw_170[9] [static]

Initial value:

{
{"graphics",0,0,1,0,0,N_stm(true,graphics Flag)},
{"hybrid",0,5,6,1,kw_163,N_stm(lit,strate gyType_ hybrid) },
{"iterator_self_scheduling",0,0,4,0,0,N_s tm(lit, iterato rSched uling_s elf)},
{"iterator_servers",1,0,3,0,0,N_stm(int,i terator Servers )},
{"iterator_static_scheduling",0,0,5,0,0,N _stm(li t,itera torSch eduling _static )},
{"multi_start",0,3,6,1,kw_165,N_stm(lit,s trategy Type_multi_st art)},
{"pareto_set",0,5,6,1,kw_167,N_stm(lit,st rategyT ype_par eto_se t)},
{"single_method",0,1,6,1,kw_168,N_stm(lit ,strate gyType_ single _method )},
{"tabular_graphics_data",0,1,2,0,kw_169,N _stm(tr ue,tabu larDat aFlag)}
}

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



7.1Dakota NamespaceReference 133

7.1.3.172 KeyWord kw_171[10] [ static]

Initial value:

{
{"alphas",6,0,1,1,0,N_vam(RealLb,betaUncA lphas)} ,
{"betas",6,0,2,2,0,N_vam(RealLb,betaUncBe tas)},
{"buv_alphas",6,0,1,1,0,N_vam(RealLb,beta UncAlph as)},
{"buv_betas",6,0,2,2,0,N_vam(RealLb,betaU ncBetas )},
{"buv_descriptors",7,0,5,0,0,N_vae(ulbl,U ncVar_b eta)},
{"buv_lower_bounds",6,0,3,3,0,N_vam(RealL d,betaU ncLower Bnds)} ,
{"buv_upper_bounds",6,0,4,4,0,N_vam(RealL d,betaU ncUpper Bnds)} ,
{"descriptors",7,0,5,0,0,N_vae(ulbl,UncVa r_beta) },
{"lower_bounds",6,0,3,3,0,N_vam(RealLd,be taUncLo werBnds )},
{"upper_bounds",6,0,4,4,0,N_vam(RealLd,be taUncUp perBnds )}
}

7.1.3.173 KeyWord kw_172[12] [ static]

Initial value:

{
{"cdv_descriptors",7,0,6,0,0,N_vam(strL,c ontinuo usDesig nLabel s)},
{"cdv_initial_point",6,0,1,0,0,N_vam(Real L,conti nuousDe signVa rs)},
{"cdv_lower_bounds",6,0,2,0,0,N_vam(RealL ,contin uousDes ignLow erBnds) },
{"cdv_scale_types",7,0,4,0,0,N_vam(strL,c ontinuo usDesig nScale Types)} ,
{"cdv_scales",6,0,5,0,0,N_vam(RealL,conti nuousDe signSca les)},
{"cdv_upper_bounds",6,0,3,0,0,N_vam(RealL ,contin uousDes ignUpp erBnds) },
{"descriptors",7,0,6,0,0,N_vam(strL,conti nuousDe signLab els)},
{"initial_point",6,0,1,0,0,N_vam(RealL,co ntinuou sDesign Vars)} ,
{"lower_bounds",6,0,2,0,0,N_vam(RealL,con tinuous DesignL owerBn ds)},
{"scale_types",7,0,4,0,0,N_vam(strL,conti nuousDe signSca leType s)},
{"scales",6,0,5,0,0,N_vam(RealL,continuou sDesign Scales) },
{"upper_bounds",6,0,3,0,0,N_vam(RealL,con tinuous DesignU pperBn ds)}
}

7.1.3.174 KeyWord kw_173[8] [static]

Initial value:

{
{"csv_descriptors",7,0,4,0,0,N_vam(strL,c ontinuo usState Labels )},
{"csv_initial_state",6,0,1,0,0,N_vam(Real L,conti nuousSt ateVar s)},
{"csv_lower_bounds",6,0,2,0,0,N_vam(RealL ,contin uousSta teLowe rBnds)} ,
{"csv_upper_bounds",6,0,3,0,0,N_vam(RealL ,contin uousSta teUppe rBnds)} ,
{"descriptors",7,0,4,0,0,N_vam(strL,conti nuousSt ateLabe ls)},
{"initial_state",6,0,1,0,0,N_vam(RealL,co ntinuou sStateV ars)},
{"lower_bounds",6,0,2,0,0,N_vam(RealL,con tinuous StateLo werBnd s)},
{"upper_bounds",6,0,3,0,0,N_vam(RealL,con tinuous StateUp perBnd s)}
}
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7.1.3.175 KeyWord kw_174[8] [static]

Initial value:

{
{"ddv_descriptors",7,0,4,0,0,N_vam(strL,d iscrete DesignL abels) },
{"ddv_initial_point",5,0,1,0,0,N_vam(intL ,discre teDesig nVars) },
{"ddv_lower_bounds",5,0,2,0,0,N_vam(intL, discret eDesign LowerB nds)},
{"ddv_upper_bounds",5,0,3,0,0,N_vam(intL, discret eDesign UpperB nds)},
{"descriptors",7,0,4,0,0,N_vam(strL,discr eteDesi gnLabel s)},
{"initial_point",5,0,1,0,0,N_vam(intL,dis creteDe signVar s)},
{"lower_bounds",5,0,2,0,0,N_vam(intL,disc reteDes ignLowe rBnds) },
{"upper_bounds",5,0,3,0,0,N_vam(intL,disc reteDes ignUppe rBnds) }
}

7.1.3.176 KeyWord kw_175[8] [static]

Initial value:

{
{"descriptors",7,0,4,0,0,N_vam(strL,discr eteStat eLabels )},
{"dsv_descriptors",7,0,4,0,0,N_vam(strL,d iscrete StateLa bels)} ,
{"dsv_initial_state",5,0,1,0,0,N_vam(intL ,discre teState Vars)} ,
{"dsv_lower_bounds",5,0,2,0,0,N_vam(intL, discret eStateL owerBn ds)},
{"dsv_upper_bounds",5,0,3,0,0,N_vam(intL, discret eStateU pperBn ds)},
{"initial_state",5,0,1,0,0,N_vam(intL,dis creteSt ateVars )},
{"lower_bounds",5,0,2,0,0,N_vam(intL,disc reteSta teLower Bnds)} ,
{"upper_bounds",5,0,3,0,0,N_vam(intL,disc reteSta teUpper Bnds)}
}

7.1.3.177 KeyWord kw_176[4] [static]

Initial value:

{
{"betas",6,0,1,1,0,N_vam(RealLb,exponenti alUncBe tas)},
{"descriptors",7,0,2,0,0,N_vae(ulbl,UncVa r_expon ential) },
{"euv_betas",6,0,1,1,0,N_vam(RealLb,expon entialU ncBetas )},
{"euv_descriptors",7,0,2,0,0,N_vae(ulbl,U ncVar_e xponent ial)}
}

7.1.3.178 KeyWord kw_177[6] [static]

Initial value:
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{
{"alphas",6,0,1,1,0,N_vam(RealLb,frechetU ncAlpha s)},
{"betas",6,0,2,2,0,N_vam(RealLd,frechetUn cBetas) },
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_frech et)},
{"fuv_alphas",6,0,1,1,0,N_vam(RealLb,frec hetUncA lphas)} ,
{"fuv_betas",6,0,2,2,0,N_vam(RealLd,frech etUncBe tas)},
{"fuv_descriptors",7,0,3,0,0,N_vae(ulbl,U ncVar_f rechet) }
}

7.1.3.179 KeyWord kw_178[6] [static]

Initial value:

{
{"alphas",6,0,1,1,0,N_vam(RealLb,gammaUnc Alphas) },
{"betas",6,0,2,2,0,N_vam(RealLb,gammaUncB etas)},
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_gamma)},
{"gauv_alphas",6,0,1,1,0,N_vam(RealLb,gam maUncAl phas)},
{"gauv_betas",6,0,2,2,0,N_vam(RealLb,gamm aUncBet as)},
{"gauv_descriptors",7,0,3,0,0,N_vae(ulbl, UncVar_ gamma)}
}

7.1.3.180 KeyWord kw_179[6] [static]

Initial value:

{
{"alphas",6,0,1,1,0,N_vam(RealLb,gumbelUn cAlphas )},
{"betas",6,0,2,2,0,N_vam(RealLd,gumbelUnc Betas)} ,
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_gumbe l)},
{"guuv_alphas",6,0,1,1,0,N_vam(RealLb,gum belUncA lphas)} ,
{"guuv_betas",6,0,2,2,0,N_vam(RealLd,gumb elUncBe tas)},
{"guuv_descriptors",7,0,3,0,0,N_vae(ulbl, UncVar_ gumbel) }
}

7.1.3.181 KeyWord kw_180[2] [static]

Initial value:

{
{"bin_pairs",6,0,1,1,0,N_vam(hbp,Var_Info _bp)},
{"huv_bin_pairs",6,0,1,1,0,N_vam(hbp,Var_ Info_bp )}
}
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7.1.3.182 KeyWord kw_181[2] [static]

Initial value:

{
{"huv_point_pairs",6,0,1,1,0,N_vam(hbp,Va r_Info_ pp)},
{"point_pairs",6,0,1,1,0,N_vam(hbp,Var_In fo_pp)}
}

7.1.3.183 KeyWord kw_182[6] [static]

Initial value:

{
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_histo gram)},
{"huv_descriptors",7,0,3,0,0,N_vae(ulbl,U ncVar_h istogra m)},
{"huv_num_bin_pairs",5,2,1,0,kw_180,N_vam (nhbp,V ar_Info _nbp)} ,
{"huv_num_point_pairs",5,2,2,0,kw_181,N_v am(nhbp ,Var_In fo_npp )},
{"num_bin_pairs",5,2,1,0,kw_180,N_vam(nhb p,Var_I nfo_nbp )},
{"num_point_pairs",5,2,2,0,kw_181,N_vam(n hbp,Var _Info_n pp)}
}

7.1.3.184 KeyWord kw_183[8] [static]

Initial value:

{
{"descriptors",7,0,4,0,0,N_vae(ulbl,UncVa r_inter val)},
{"interval_bounds",6,0,3,3,0,N_vam(hbp,Va r_Info_ Ivb)},
{"interval_probs",6,0,2,2,0,N_vam(hbp,Var _Info_I vp)},
{"iuv_descriptors",7,0,4,0,0,N_vae(ulbl,U ncVar_i nterval )},
{"iuv_interval_bounds",6,0,3,3,0,N_vam(hb p,Var_I nfo_Ivb )},
{"iuv_interval_probs",6,0,2,2,0,N_vam(hbp ,Var_In fo_Ivp) },
{"iuv_num_intervals",5,0,1,1,0,N_vam(nhbp ,Var_In fo_nIv) },
{"num_intervals",5,0,1,1,0,N_vam(nhbp,Var _Info_n Iv)}
}

7.1.3.185 KeyWord kw_184[12] [ static]

Initial value:

{
{"descriptors",7,0,5,0,0,N_vae(ulbl,UncVa r_logno rmal)},
{"error_factors",6,0,2,2,0,N_vam(RealLb,l ognorma lUncErr Facts) },
{"lnuv_descriptors",7,0,5,0,0,N_vae(ulbl, UncVar_ lognorm al)},
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{"lnuv_error_factors",6,0,2,2,0,N_vam(Rea lLb,log normalU ncErrF acts)},
{"lnuv_lower_bounds",6,0,3,0,0,N_vam(Real Lb,logn ormalUn cLower Bnds)},
{"lnuv_means",6,0,1,1,0,N_vam(RealLb,logn ormalUn cMeans) },
{"lnuv_std_deviations",6,0,2,2,0,N_vam(Re alLb,lo gnormal UncStd Devs)},
{"lnuv_upper_bounds",6,0,4,0,0,N_vam(Real Ub,logn ormalUn cUpper Bnds)},
{"lower_bounds",6,0,3,0,0,N_vam(RealLb,lo gnormal UncLowerBnds) },
{"means",6,0,1,1,0,N_vam(RealLb,lognormal UncMeans)},
{"std_deviations",6,0,2,2,0,N_vam(RealLb, lognorm alUncSt dDevs) },
{"upper_bounds",6,0,4,0,0,N_vam(RealUb,lo gnormal UncUpperBnds) }
}

7.1.3.186 KeyWord kw_185[6] [static]

Initial value:

{
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_logun iform)} ,
{"lower_bounds",6,0,1,1,0,N_vam(RealLb,lo gunifor mUncLowerBnds )},
{"luuv_descriptors",7,0,3,0,0,N_vae(ulbl, UncVar_ logunif orm)},
{"luuv_lower_bounds",6,0,1,1,0,N_vam(Real Lb,logu niformU ncLowe rBnds)} ,
{"luuv_upper_bounds",6,0,2,2,0,N_vam(Real Ub,logu niformU ncUppe rBnds)} ,
{"upper_bounds",6,0,2,2,0,N_vam(RealUb,lo gunifor mUncUpperBnds )}
}

7.1.3.187 KeyWord kw_186[10] [ static]

Initial value:

{
{"descriptors",7,0,5,0,0,N_vae(ulbl,UncVa r_norma l)},
{"lower_bounds",6,0,3,0,0,N_vam(RealLd,no rmalUnc LowerBn ds)},
{"means",6,0,1,1,0,N_vam(RealLd,normalUnc Means)} ,
{"nuv_descriptors",7,0,5,0,0,N_vae(ulbl,U ncVar_n ormal)} ,
{"nuv_lower_bounds",6,0,3,0,0,N_vam(RealL d,norma lUncLow erBnds )},
{"nuv_means",6,0,1,1,0,N_vam(RealLd,norma lUncMea ns)},
{"nuv_std_deviations",6,0,2,2,0,N_vam(Rea lLb,nor malUncS tdDevs )},
{"nuv_upper_bounds",6,0,4,0,0,N_vam(RealL d,norma lUncUpp erBnds )},
{"std_deviations",6,0,2,2,0,N_vam(RealLb, normalU ncStdDe vs)},
{"upper_bounds",6,0,4,0,0,N_vam(RealLd,no rmalUnc UpperBn ds)}
}

7.1.3.188 KeyWord kw_187[8] [static]

Initial value:

{
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{"descriptors",7,0,4,0,0,N_vae(ulbl,UncVa r_trian gular)} ,
{"lower_bounds",6,0,2,2,0,N_vam(RealLb,tr iangula rUncLow erBnds )},
{"modes",6,0,1,1,0,N_vam(RealLd,triangula rUncMod es)},
{"tuv_descriptors",7,0,4,0,0,N_vae(ulbl,U ncVar_t riangul ar)},
{"tuv_lower_bounds",6,0,2,2,0,N_vam(RealL b,trian gularUn cLower Bnds)},
{"tuv_modes",6,0,1,1,0,N_vam(RealLd,trian gularUn cModes) },
{"tuv_upper_bounds",6,0,3,3,0,N_vam(RealU b,trian gularUn cUpper Bnds)},
{"upper_bounds",6,0,3,3,0,N_vam(RealUb,tr iangula rUncUpp erBnds )}
}

7.1.3.189 KeyWord kw_188[6] [static]

Initial value:

{
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_unifo rm)},
{"lower_bounds",6,0,1,1,0,N_vam(RealLb,un iformUn cLowerB nds)},
{"upper_bounds",6,0,2,2,0,N_vam(RealUb,un iformUn cUpperB nds)},
{"uuv_descriptors",7,0,3,0,0,N_vae(ulbl,U ncVar_u niform) },
{"uuv_lower_bounds",6,0,1,1,0,N_vam(RealL b,unifo rmUncLo werBnd s)},
{"uuv_upper_bounds",6,0,2,2,0,N_vam(RealU b,unifo rmUncUpperBnd s)}
}

7.1.3.190 KeyWord kw_189[6] [static]

Initial value:

{
{"alphas",6,0,1,1,0,N_vam(RealLb,weibullU ncAlpha s)},
{"betas",6,0,2,2,0,N_vam(RealLb,weibullUn cBetas) },
{"descriptors",7,0,3,0,0,N_vae(ulbl,UncVa r_weibu ll)},
{"wuv_alphas",6,0,1,1,0,N_vam(RealLb,weib ullUncA lphas)} ,
{"wuv_betas",6,0,2,2,0,N_vam(RealLb,weibu llUncBe tas)},
{"wuv_descriptors",7,0,3,0,0,N_vae(ulbl,U ncVar_w eibull) }
}

7.1.3.191 KeyWord kw_190[19] [ static]

Initial value:

{
{"beta_uncertain",1,10,10,0,kw_171,N_vam( intz,nu mBetaUncVars) },
{"continuous_design",1,12,2,0,kw_172,N_va m(intz, numCont inuous DesVars )},
{"continuous_state",1,8,18,0,kw_173,N_vam (intz,n umConti nuousS tateVar s)},
{"discrete_design",1,8,3,0,kw_174,N_vam(i ntz,num Discret eDesVars)},
{"discrete_state",1,8,19,0,kw_175,N_vam(i ntz,num Discret eState Vars)},

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



7.1Dakota NamespaceReference 139

{"exponential_uncertain",1,4,9,0,kw_176,N _vam(in tz,numE xponen tialUnc Vars)},
{"frechet_uncertain",1,6,13,0,kw_177,N_va m(intz, numFrec hetUnc Vars)},
{"gamma_uncertain",1,6,11,0,kw_178,N_vam( intz,nu mGammaUncVars )},
{"gumbel_uncertain",1,6,12,0,kw_179,N_vam (intz,n umGumbelUncVa rs)},
{"histogram_uncertain",1,6,15,0,kw_182,N_ vam(int z,numHi stogra mUncVars)},
{"id_variables",3,0,1,0,0,N_vam(str,idVar iables) },
{"interval_uncertain",1,8,16,0,kw_183,N_v am(intz ,numInt ervalU ncVars) },
{"lognormal_uncertain",1,12,5,0,kw_184,N_ vam(int z,numLo gnorma lUncVar s)},
{"loguniform_uncertain",1,6,7,0,kw_185,N_ vam(int z,numLo gunifo rmUncVars)},
{"normal_uncertain",1,10,4,0,kw_186,N_vam (intz,n umNormalUncVa rs)},
{"triangular_uncertain",1,8,8,0,kw_187,N_ vam(int z,numTr iangul arUncVa rs)},
{"uncertain_correlation_matrix",6,0,17,0, 0,N_vam (hbp,Va r_Info _ucm)},
{"uniform_uncertain",1,6,6,0,kw_188,N_vam (intz,n umUnifo rmUncVars)},
{"weibull_uncertain",1,6,14,0,kw_189,N_va m(intz, numWeibullUnc Vars)}
}

7.1.3.192 KeyWord kw_191[6] [static]

Initial value:

{
{"interface",0,10,5,5,kw_7,N_ifm3(start,0 ,stop)} ,
{"method",0,54,2,2,kw_116,N_mdm3(start,0, stop)},
{"model",0,6,3,3,kw_139,N_mom3(start,0,st op)},
{"responses",0,15,6,6,kw_159,N_rem3(start ,0,stop )},
{"strategy",0,9,1,1,kw_170,NIDRProblemDes cDB::st rategy_ start} ,
{"variables",0,19,4,4,kw_190,N_vam3(start ,0,stop )}
}

7.1.3.193 Var_uinfo UncLbl[UncVar_Nkinds] [static]

Initial value:

{
UncInfo(nuv_, Normal),
UncInfo(lnuv_, Lognormal),
UncInfo(uuv_, Uniform),
UncInfo(luuv_, Loguniform),
UncInfo(tuv_, Triangular),
UncInfo(euv_, Exponential),
UncInfo(buv_, Beta),
UncInfo(gauv_, Gamma),
UncInfo(guuv_, Gumbel),
UncInfo(fuv_, Frechet),
UncInfo(wuv_, Weibull),
UncInfo(huv_, Histogram),
UncInfo(iuv_, Interval)
}
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7.1.3.194 Var_bchk var_mp_bndchk[ ] [ static]

Initial value:

{
Vchv(continuous_design,numContinuousDesVars ,conti nuousDe sign),

Vchv(continuous_state,numContinuousStateVar s,cont inuousS tate)
}

7.1.3.195 Var_bchku var_mp_bndchku[ ] [static]

Initial value:

{
Vchu(normal_uncertain,numNormalUncVars,norm alUnc) ,
Vchu(lognormal_uncertain,numLognormalUncVar s,logn ormalUn c),
Vchu(uniform_uncertain,numUniformUncVars,un iformU nc),
Vchu(loguniform_uncertain,numLoguniformUncV ars,lo gunifor mUnc),
Vchu(triangular_uncertain,numTriangularUncV ars,tr iangula rUnc),
Vchu(exponential_uncertain,numExponentialUn cVars, triangu larUnc) ,
Vchu(beta_uncertain,numBetaUncVars,betaUnc) ,
}

7.1.3.196 Var_ibchk var_mp_ibndchk[ ] [static]

Initial value:

{
Vchv(discrete_design,numDiscreteDesVars,dis creteD esign),
Vchv(discrete_state,numDiscreteStateVars,di screte State)
}
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7.2 SIM NamespaceReference

plug facilitiesinto DAKOTA.

Classes

� classParallelDirectApplicInterface

plug-insusingassign_rep().

� classSerialDirectApplicInterface

plug-insusingassign_rep().

7.2.1 DetailedDescription

plug facilitiesinto DAKOTA.

A typical useof plug-ins with assign_rep()is to publish a simulation interfacefor use in library modeSee
Interfacingwith DAKOTA asaLibrary for moreinformation.
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Chapter 8

DAKOTA ClassDocumentation

8.1 ActiveSetClassReference

activesetrequestvectorandthederivativevariablesvector.

Public Member Functions

� ActiveSet()

defaultconstructor

� ActiveSet(size_tnum_fns,size_tnum_deriv_vars)

standard constructor

� ActiveSet(constActiveSet&set)

copyconstructor

� � ActiveSet()

destructor

� ActiveSet& operator=(constActiveSet&set)

assignmentoperator

� void reshape(size_tnum_fns,size_tnum_deriv_vars)

reshaperequestVectorandderivVarsVector

� constShortArray& request_vector() const

returntherequestvector
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� void request_vector(constShortArray&rv)
settherequestvector

� void request_values(constshortrv_val)
setall requestvectorvalues

� void request_value(constsize_tindex, constshortrv_val)
setthevalueof anentryin therequestvector

� constUIntArray & derivative_vector() const
returnthederivativevariablesvector

� void derivative_vector(constUIntArray &dvv)
setthederivativevariablesvector

� void derivative_start_value(constunsignedint dvv_start_val)
setthederivativevariablesvectorvalues

� void read(istream&s)
readanactivesetobjectfroman istream

� void write (ostream&s) const
write anactivesetobjectto an ostream

� void write_annotated(ostream&s) const
write anactivesetobjectto an ostreamin annotatedformat

� void read(BiStream&s)
readanactivesetobjectfromthebinary restartstream

� void write (BoStream&s) const
write anactivesetobjectto thebinary restartstream

� void read(MPIUnpackBuffer &s)
readanactivesetobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const
write anactivesetobjectto a packedMPI buffer

PrivateAttrib utes

� ShortArrayrequestVector
thevectorof responserequests

� UIntArray derivVarsVector
thevectorof variableidsusedfor computingderivatives
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Friends

� bool operator==(constActiveSet&set1,constActiveSet&set2)

equalityoperator

� bool operator!=(constActiveSet&set1,constActiveSet&set2)

inequalityoperator

8.1.1 DetailedDescription

activesetrequestvectorandthederivativevariablesvector.

TheActiveSetclassis a small classwhoseinitial designfunction is to avoid having to passtheASV andDVV
separately. It is not part of a classhierarchyand doesnot employ reference-counting/representation-sharing
idioms(e.g.,handle-body).

8.1.2 Member Data Documentation

8.1.2.1 ShortArray requestVector [private]

thevectorof responserequests

It usesa 0 valuefor inactive functionsandsums1 (value),2 (gradient),and4 (Hessian)for active functions.

8.1.2.2 UIntArray derivVarsVector [ private]

thevectorof variableids usedfor computingderivatives

Theseids will generallyidentify eithertheactivecontinuousvariablesor theinactivecontinuousvariables.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaActiveSet.H
� DakotaActiveSet.C
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8.2 AllConstraints ClassReference

employs theall dataview.

Inheritancediagramfor AllConstraints::

AllConstraints

Constraints

Public Member Functions

� AllConstraints()

defaultconstructor

� AllConstraints(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� � AllConstraints()

destructor

� constRealVector& continuous_lower_bounds() const

returntheactivecontinuousvariablelower bounds

� void continuous_lower_bounds(constRealVector&c_l_bnds)

settheactivecontinuousvariablelower bounds

� constRealVector& continuous_upper_bounds() const

returntheactivecontinuousvariableupperbounds

� void continuous_upper_bounds(constRealVector&c_u_bnds)

settheactivecontinuousvariableupperbounds

� constIntVector& discrete_lower_bounds() const

returntheactivediscretevariablelower bounds

� void discrete_lower_bounds(constIntVector&d_l_bnds)

settheactivediscretevariablelower bounds

� constIntVector& discrete_upper_bounds() const

returntheactivediscretevariableupperbounds
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� void discrete_upper_bounds(constIntVector&d_u_bnds)

settheactivediscretevariableupperbounds

� RealVectorall_continuous_lower_bounds() const

returnsa singlearraywith all continuouslower bounds

� void all_continuous_lower_bounds(constRealVector&a_c_l_bnds)

setsall continuouslower boundsusinga singlearray

� RealVectorall_continuous_upper_bounds() const

returnsa singlearraywith all continuousupperbounds

� void all_continuous_upper_bounds(constRealVector&a_c_u_bnds)

setsall continuousupperboundsusinga singlearray

� IntVectorall_discrete_lower_bounds() const

returnsa singlearraywith all discretelower bounds

� void all_discrete_lower_bounds(constIntVector&a_d_l_bnds)

setsall discretelower boundsusinga singlearray

� IntVectorall_discrete_upper_bounds() const

returnsa singlearraywith all discreteupperbounds

� void all_discrete_upper_bounds(constIntVector&a_d_u_bnds)

setsall discreteupperboundsusinga singlearray

� void write (ostream&s) const

write a variableconstraintsobjectto anostream

� void read(istream&s)

reada variableconstraintsobjectfroman istream

ProtectedMember Functions

� void copy_rep(constConstraints� con_rep)

Usedbycopy()to copythecontentsof a letterclass.

� void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape(Sizet2DArray&) to rehapethecontentsof a letter class.
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PrivateAttrib utes

� RealVectorallContinuousLowerBnds

uncertain,andcontinuousstatevariabletypes(all view).

� RealVectorallContinuousUpperBnds

uncertain,andcontinuousstatevariabletypes(all view).

� IntVectorallDiscreteLowerBnds

discretestatevariabletypes(all view).

� IntVectorallDiscreteUpperBnds

discretestatevariabletypes(all view).

� size_tnumCDV

numberof continuousdesignvariables

� size_tnumDDV

numberof discretedesignvariables

8.2.1 DetailedDescription

employs theall dataview.

Derived variableconstraintsclassestake differentviews of the design,uncertain,andstatevariabletypesand
the continuousand discretedomaintypes. The AllConstraintsderived classcombinesdesign,uncertain,and
statevariable typesbut separatescontinuousand discretedomain types. The result is combinedcontinuous
boundsarrays(allContinuousLowerBnds,allContinuousUpperBnds)andcombineddiscreteboundsarrays(all-
DiscreteLowerBnds,allDiscreteUpperBnds).Parameterand DACE studiescurrently use this approach(see
Variables::get_variables(problem_db) for variablesview selection;variablesview is passedto the Constraints
constructorin Model).

8.2.2 Constructor & Destructor Documentation

8.2.2.1 AllConstraints (constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

In this class,theall dataapproach(design,uncertain,andstatetypesarecombined)is used.Iterators/strategies
which usethis classinclude: parameterstudies,dace,andnond_samplingin all_variablesmode. Extract fun-
damentallower andupperboundsandcombinetheminto allContinuousLowerBnds,allContinuousUpperBnds,
allDiscreteLowerBnds,andallDiscreteUpperBnds.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� AllConstraints.H
� AllConstraints.C
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8.3 AllVariables ClassReference

theall dataview.

Inheritancediagramfor AllVariables::

AllVariables

Variables

Public Member Functions

� AllVariables()

defaultconstructor

� AllVariables(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� � AllVariables()

destructor

� size_ttv () const

Returnstotal numberof vars.

� constRealVector& continuous_variables() const

returntheactivecontinuousvariables

� void continuous_variable(constReal&c_var, constsize_t&i)

setan activecontinuousvariable

� void continuous_variables(constRealVector&c_vars)

settheactivecontinuousvariables

� constIntVector& discrete_variables() const

returntheactivediscretevariables

� void discrete_variable(constint &d_var, constsize_t&i)

setan activediscretevariable

� void discrete_variables(constIntVector&d_vars)

settheactivediscretevariables
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� constStringArray& continuous_variable_labels() const

returntheactivecontinuousvariablelabels

� void continuous_variable_labels(constStringArray&cv_labels)

settheactivecontinuousvariablelabels

� constStringArray& discrete_variable_labels() const

returntheactivediscretevariablelabels

� void discrete_variable_labels(constStringArray&dv_labels)

settheactivediscretevariablelabels

� constStringArray& continuous_variable_types() const

returntheactivecontinuousvariabletypes

� constStringArray& discrete_variable_types() const

returntheactivediscretevariabletypes

� constUIntArray & continuous_variable_ids() const

returntheactivecontinuousvariablepositionidenti�ers

� size_tacv() const

returnstotal numberof continuousvars

� size_tadv() const

returnstotal numberof discretevars

� RealVectorall_continuous_variables() const

returnsa singlearraywith all continuousvariables

� void all_continuous_variables(constRealVector&a_c_vars)

setsall continuousvariablesusinga singlearray

� IntVectorall_discrete_variables() const

returnsa singlearraywith all discretevariables

� void all_discrete_variables(constIntVector&a_d_vars)

setsall discretevariablesusinga singlearray

� StringArrayall_continuous_variable_labels() const

returnsa singlearraywith all continuousvariablelabels

� void all_continuous_variable_labels(constStringArray&a_c_v_labels)

setsall continuousvariablelabelsusinga singlearray
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� StringArrayall_discrete_variable_labels() const

returnsa singlearraywith all discretevariablelabels

� void all_discrete_variable_labels(constStringArray&a_d_v_labels)

setsall discretevariablelabelsusinga singlearray

� StringArrayall_variable_labels() const

returnsa singlearraywith all variablelabels

� constStringArray& all_discrete_variable_types() const

returntheall discretevariabletypes

� void read(istream&s)

reada variablesobjectfroman istream

� void write (ostream&s) const

write a variablesobjectto anostream

� void write_aprepro(ostream&s) const

write a variablesobjectto anostreamin aprepro format

� void read_annotated(istream&s)

reada variablesobjectin annotatedformatfroman istream

� void write_annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream

� void write_tabular (ostream&s) const

write a variablesobjectin tabular formatto anostream

� void read(BiStream&s)

reada variablesobjectfromthebinary restartstream

� void write (BoStream&s) const

write a variablesobjectto thebinary restartstream

� void read(MPIUnpackBuffer &s)

reada variablesobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a variablesobjectto a packedMPI buffer
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ProtectedMember Functions

� void copy_rep(constVariables� vars_rep)

Usedbycopy()to copythecontentsof a letterclass.

� void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape()to reshapethecontentsof a letter class.

PrivateMember Functions

� void build_types_ids()

constructVarTypesandVarIdsarraysusingvariablesComponents

PrivateAttrib utes

� RealVectorallContinuousVars

(design,uncertain,andstate).

� IntVectorallDiscreteVars

(designandstate).

� StringArrayallContinuousLabels

(design,uncertain,andstate).

� StringArrayallDiscreteLabels

(designandstate).

� StringArrayallDiscreteVarTypes

arrayof variabletypesfor all of thediscretevariables

Friends

� bool operator==(constAllVariables&vars1,constAllVariables&vars2)

equalityoperator

� std::size_thash_value(constAllVariables&vars)

hash_value

� bool binary_equal_to(constAllVariables&vars1,constAllVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)
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8.3.1 DetailedDescription

theall dataview.

Derivedvariablesclassestakedifferentviewsof thedesign,uncertain,andstatevariabletypesandthecontinuous
anddiscretedomaintypes. The AllVariablesderivedclasscombinesdesign,uncertain,andstatevariabletypes
but separatescontinuousanddiscretedomaintypes. The result is a single arrayof continuousvariables(all-
ContinuousVars)andasinglearrayof discretevariables(allDiscreteVars).ParameterandDACEstudiescurrently
usethis approach(seeVariables::get_variables(problem_db)).

8.3.2 Constructor & Destructor Documentation

8.3.2.1 AllVariables (constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

In this class,theall dataapproach(design,uncertain,andstatetypesarecombined)is used.Iterators/strategies
which usethis classinclude: parameterstudies,DACE, andthe all_variablesmodeof nond_sampling.Extract
fundamentalvariabletypesandlabelsandcombinetheminto allContinuousVars,allDiscreteVars,allContinuous-
Labels,andallDiscreteLabels.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� AllVariables.H
� AllVariables.C
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8.4 AnalysisCodeClassReference

processesfor managingsimulations.

Inheritancediagramfor AnalysisCode::

AnalysisCode

ForkAnalysisCode SysCallAnalysisCode

Public Member Functions

� void de�ne_�lenames(constint id)

�le andtagging options

� void write_parameters_�les(constVariables&vars,constActiveSet&set,constint id)

write_parameters_�le()) in eitherstandard or aprepro format

� void read_results_�les(Response&response,constint id)

readtheresponseobjectfromoneor more results�les

� constStringArray& program_names() const

returnprogramNames

� constString& input_�lter_name() const

returniFilterName

� constString& output_�lter_name() const

returnoFilterName

� constString& parameters_�lename() const

returnparamsFileName

� constString& results_�lename() const

returnresultsFileName

� constString& results_�lename(constint id)

returntheresults�lenameentryin �leNameMapcorrespondingto id

� void suppress_output_�ag(constbool �ag)

setsuppressOutputFlag
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� bool suppress_output_�ag() const

returnsuppressOutputFlag

� bool command_line_arguments() const

returncommandLineArgs

� bool multiple_parameters_�lenames() const

returnmultipleParamsFiles

ProtectedMember Functions

� AnalysisCode(constProblemDescDB&problem_db)

constructor

� virtual � AnalysisCode()

destructor

ProtectedAttrib utes

� bool suppressOutputFlag

�a g setby masterprocessorto suppressoutputfromslaveprocessors

� shortoutputLevel

outputverbositylevel: {SILENT,QUIET,NORMAL,VERBOSE,DEBUG}_OUTPUT

� bool �leT agFlag

�a gstagging of parameter/results�les

� bool �leSaveFlag

�a gsretentionof parameter/results�les

� bool commandLineArgs

theanalysisdrivers andinput/output�lter s

� bool apreproFlag

formatfor parameter�les

� bool multipleParamsFiles

analysisdrivers

� StringiFilterName

thenameof theinput �lter (input_�lter userspeci�cation)
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� StringoFilterName

thenameof theoutput�lter (output_�lter userspeci�cation)

� StringArrayprogramNames

speci�cation)

� size_tnumPrograms

thenumberof analysiscodeprograms(lengthof programNames)

� Stringspeci�edParamsFileName

thenameof theparameters �le fromuserspeci�cation

� StringparamsFileName

temp�les)

� Stringspeci�edResultsFileName

thenameof theresults�le fromuserspeci�cation

� StringresultsFileName

theresults�le nameactuallyused(modi�ed with tagging or temp�les)

� map< int, pair< String, String> > �leNameMap

evaluations.Map key is thefunctionevaluationidenti�er.

PrivateMember Functions

� void write_parameters_�le(constVariables&vars,constActiveSet&set, constStringArray&an_comps,
constString&params_fname)

standard or aprepro format

PrivateAttrib utes

� ParallelLibrary& parallelLib

referenceto theParallelLibrary object.Usedin de�ne_�lenames().

� String2DArray analysisComponents

(fromtheanalysis_componentsinterfacespeci�cation)
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8.4.1 DetailedDescription

processesfor managingsimulations.

TheAnalysisCodeclasshierarchyprovidessimulationspawningservicesfor ApplicationInterfacederivedclasses
andalleviatestheseclassesof someof the speci�cs of simulationcodemanagement.The hierarchydoesnot
employ the letter-envelopetechniquesincethe ApplicationInterfacederived classesinstantiatethe appropriate
derivedAnalysisCodeclassdirectly.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� AnalysisCode.H
� AnalysisCode.C
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8.5 Analyzer ClassReference

hierarchy.

Inheritancediagramfor Analyzer::

Analyzer

Iterator

NonD PStudyDACE

NonDEvidence

NonDExpansion

NonDIntegration

NonDReliability

NonDSampling

DDACEDesignCompExp

FSUDesignCompExp

ParamStudy

PSUADEDesignCompExp

Public Member Functions

� constVariablesArray& all_variables() const

returnthecompletesetof evaluatedvariables

� constResponseArray& all_responses() const

returnthecompletesetof computedresponses

� constVariablesArray& variables_array_results() const

returnmultiple�nal iterator solutions(variables)

� constResponseArray& response_array_results() const

returnmultiple�nal iterator solutions(response)

ProtectedMember Functions

� Analyzer()

defaultconstructor
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� Analyzer(Model &model)

standard constructor

� Analyzer(NoDBBaseConstructor, Model&model)

alternateconstructorfor instantiations"on the�y" with a Model

� Analyzer(NoDBBaseConstructor)

alternateconstructorfor instantiations"on the�y" withouta Model

� � Analyzer()

destructor

� virtual void update_best(constRealVector&vars,constResponse&response,constint eval_num)

comparescurrentevaluationto bestevaluationandupdatesbest

� virtual void vary_pattern(boolpattern_�ag)

setsvaryPatternin derivedclassesthat supportit

� virtual void get_parameter_sets(constModel&model)

Returnsoneblock of samples(ndim� num_samples).

� void evaluate_parameter_sets(Model&model,bool log_resp_�ag,bool log_best_�ag)

into responsesets(allResponses)

� void var_based_decomp(constint ndim,constint num_samples)
� void volumetric_quality(int ndim, int num_samples,double� sample_points)

Calculationof volumetricquality measures.

� void print_vbd(ostream&s, constRealVectorArray&S, constRealVectorArray&T) const

Printing of VBDresults.

ProtectedAttrib utes

� VariablesArrayallVariables

arrayof all variablesevaluated

� ResponseArrayallResponses

arrayof all responsescomputed

� StringArrayallHeaders

arrayof headers to insertinto outputwhileevaluatingallVariables

� bool qualityFlag
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�a g to indicatedif quality metricswere calculated

� doublechiMeas

qualitymeasure

� doubledMeas

qualitymeasure

� doublehMeas

qualitymeasure

� doubletauMeas

qualitymeasure

8.5.1 DetailedDescription

hierarchy.

The Analyzer classprovides commondataand functionality for varioustypesof systemsanalysis,including
nondeterministicanalysis,designof experiments,andparameterstudies.

8.5.2 Member Function Documentation

8.5.2.1 void evaluate_parameter_sets(Model & model, bool log_resp_�ag, bool log_best_�ag)
[protected]

into responsesets(allResponses)

Conveniencefunction for derived classeswith setsof function evaluationsto perform (e.g., NonDSampling,
DDACEDesignCompExp, FSUDesignCompExp, ParamStudy).

8.5.2.2 void var_based_decomp(constint ndim, constint num_samples) [protected]

Calculationof sensitivity indicesobtainedby variancebaseddecomposition.Theseindicesareobtainedby the
Saltelliversionof theSobolVBD whichuses(K+2)� N functionevaluations,whereK is thenumberof dimensions
(uncertainvars)andN is thenumberof samples.

8.5.2.3 void volumetric_quality (int ndim, int num_samples, double � sample_points) [protected]

Calculationof volumetricquality measures.

Calculationof volumetricquality measuresdevelopedby FSU.
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8.5.2.4 void print_vbd (ostream& s, constRealVectorArray & S, constRealVectorArray & T) const
[protected]

Printingof VBD results.

printingof variancebaseddecompositionindices.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaAnalyzer.H
� DakotaAnalyzer.C
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8.6 ApplicationInterface ClassReference

interfacesto simulationcodes.

Inheritancediagramfor ApplicationInterface::

ApplicationInterface

Interface

DirectApplicInterface ForkApplicInterface GridApplicInterface SysCallApplicInterface

ParallelDirectApplicInterface SerialDirectApplicInterface

Public Member Functions

� ApplicationInterface(constProblemDescDB&problem_db)

constructor

� � ApplicationInterface()

destructor

ProtectedMember Functions

� void init_communicators(constIntArray &message_lengths,constint &max_iterator_concurrency)

iterator andconcurrentmultiprocessoranalyseswithin an evaluation.

� void set_communicators(constIntArray &message_lengths)

(thepartitionsare alreadyallocatedin ParallelLibrary).

� void free_communicators()

iterator andconcurrentmultiprocessoranalyseswithin an evaluation.

� void init_serial()
� int asynch_local_evaluation_concurrency () const

returnasynchLocalEvalConcurrency

� Stringinterface_synchronization() const

returninterfaceSynchronization

� void map (const Variables&vars, const ActiveSet &set, Response&response,const bool asynch_-
�ag=f alse)
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Protecteddueto Interfaceletter-envelopeidiom.

� void manage_failure(constVariables&vars,constActiveSet&set,Response&response,int failed_eval_-
id)

managesa simulationfailure usingabort/retry/recover/continuation

� constResponseArray& synch()

thebeforeSynchCorePRPListqueueandreturnsall jobs

� constIntResponseMap& synch_nowait ()

beforeSynchCorePRPListqueueandreturnsa partial list of completedjobs

� void serve_evaluations()

run on evaluationservers to servetheiterator master

� void stop_evaluation_servers()

usedby theiterator masterto terminateevaluationservers

� virtual void derived_map(constVariables&vars,constActiveSet&set,Response&response,int fn_eval_-
id)

that is speci�c to a derivedclass.

� virtual void derived_map_asynch(constParamResponsePair &pair)

asynchronousevaluationthat is speci�c to a derivedclass.

� virtual void derived_synch(PRPList&prp_list)

classes.Thisversionwaitsfor at leastonecompletion.

� virtual void derived_synch_nowait (PRPList&prp_list)

anycompletionsif noneare immediatelyavailable.

� void self_schedule_analyses()

evaluationusingmessage passing

� void serve_analyses_synch()

analysisjob at a time

� virtual int derived_synchronous_local_analysis(constint &analysis_id)

ApplicationInterface::serve_analyses_synch().

ProtectedAttrib utes

� ParallelLibrary& parallelLib

theconcurrentevaluationsandconcurrentanalysesparallelismlevels

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.6ApplicationInterface ClassReference 165

� bool suppressOutput

�a g for suppressingoutputon slaveprocessors

� int evalCommSize

sizeof evalComm

� int evalCommRank

processorrankwithin evalComm

� int evalServerId

evaluationserveridenti�er

� bool eaDedMasterFlag

�a g for dedicatedmasterpartitioning at ealevel

� int analysisCommSize

sizeof analysisComm

� int analysisCommRank

processorrankwithin analysisComm

� int analysisServerId

analysisserveridenti�er

� int numAnalysisServers

numberof analysisservers

� bool multiProcAnalysisFlag

�a g for multiprocessoranalysispartitions

� bool asynchLocalAnalysisFlag

�a g for asynchronouslocal parallelismof analyses

� int asynchLocalAnalysisConcurrency

schedulingandspeci�eshybridconcurrencywhenmessage passing

� int numAnalysisDrivers

(fromtheanalysis_drivers interfacespeci�cation)

� IntSetcompletionSet

andderived_synch_nowait()
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PrivateMember Functions

� boolduplication_detect(constVariables&vars,Response&response,constbool asynch_�ag)

evaluationrequesthasalreadybeenperformedor queued

� void self_schedule_evaluations()

usingmessage passing;executeson iteratorCommmaster

� void static_schedule_evaluations()

usingmessage passing;executeson iteratorCommmaster

� void asynchronous_local_evaluations(PRPList&prp_list)

thelocal processor

� void synchronous_local_evaluations(PRPList&prp_list)

thelocal processor

� void asynchronous_local_evaluations_nowait (PRPList&prp_list)

processanycompletedjobs

� void serve_evaluations_synch()

onesynchronousevaluationat a time

� void serve_evaluations_asynch()

multipleasynchronousevaluations

� void serve_evaluations_peer()

onesynchronousevaluationat a timeaspart of the1stpeer

� void set_evaluation_communicators(constIntArray &message_lengths)

followingParallelLibrary::init_evaluation_communicators().

� void set_analysis_communicators()

followingParallelLibrary::init_analysis_communicators().

� void check_con�guration(constint &max_iterator_concurrency)

performsomeerror checkson theparallel con�guration

� constParamResponsePair & get_source_pair(constVariables&target_vars)

evaluationto thefailed "target"

� void continuation(const Variables&target_vars, const ActiveSet &set, Response&response,const
ParamResponsePair &source_pair, int failed_eval_id)

Invokedbymanage_failure() for failAction== "continuation".

� void common_input_�ltering(constVariables&vars)
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commoninput �ltering operations,e.g. meshmovement

� void common_output_�ltering(Response&response)

commonoutput�ltering operations,e.g. data�ltering

PrivateAttrib utes

� int worldSize

sizeof MPI_COMM_WORLD

� int worldRank

processorrankwithin MPI_COMM_WORLD

� int iteratorCommSize

sizeof iteratorComm

� int iteratorCommRank

processorrankwithin iteratorComm

� bool ieMessagePass

�a g for message passingat ie schedulinglevel

� int numEvalServers

numberof evaluationservers

� bool eaMessagePass

�a g for message passingat easchedulinglevel

� int procsPerAnalysis

processors peranalysisservers

� int lenVarsMessage

computedin Model::init_communicators()

� int lenVarsActSetMessage

ActiveSetobject;computedin Model::init_communicators().

� int lenResponseMessage

computedin Model::init_communicators()

� int lenPRPairMessage

computedin Model::init_communicators()

� StringevalScheduling

auto-con�gure logic in ParallelLibrary::resolve_inputs().
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� StringanalysisScheduling

auto-con�gure logic in ParallelLibrary::resolve_inputs().

� int asynchLocalEvalConcurrency

schedulingandspeci�eshybridconcurrencywhenmessage passing

� StringinterfaceSynchronization

or asynchronous

� bool headerFlag

functionmaybecalledmanytimesprior to anycompletions)

� bool asvControlFlag

oneach evaluation.

� bool evalCacheFlag

cache(i.e., queriesandinsertionsusingthedata_pairs list).

� bool restartFileFlag

insertionsinto write_restart).

� ShortArraydefaultASV

thestaticASVvaluesusedwhentheuserhasselectedasvControl = off

� StringfailAction

retry, recover, or continuation

� int failRetryLimit

limit on thenumberof retriesfor theretry failAction

� RealVectorfailRecoveryFnVals

thedummyfunctionvaluesusedfor therecover failAction

� IntList beforeSynchIdList

bookkeepsfnEvalId's of _all_ asynchronousevaluations(new & duplicate)

� IntResponseMaphistoryDuplicateMap

evaluations.Map key is fnEvalId,maddatais correspondingresponse.

� std::map< int, std::pair< PRPLIter, Response> > beforeSynchDuplicateMap

beforeSynchCorePRPListevaluations

� PRPListbeforeSynchCorePRPList

that is later scheduledin synch() or synch_nowait().

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.6ApplicationInterface ClassReference 169

� PRPListbeforeSynchAlgPRPList

that is later evaluatedin synch() or synch_nowait().

� ResponseListbeforeSynchTotalRespList

asynchronousmap()andlater usedin synch() or synch_nowait().

� IntSetrunningSet

usedby asynchronous_local_nowaitto bookkeepwhich jobsare running

8.6.1 DetailedDescription

interfacesto simulationcodes.

ApplicationInterfaceprovidesaninterfaceclassfor performingparameterto responsemappingsusingsimulation
code(s). It providescommonfunctionality for a numberof derived classesandcontainsthe majority of all of
theschedulingalgorithmsin DAKOTA. Thederivedclassesprovide thespeci�cs for managingcodeinvocations
usingsystemcalls,forks,directprocedurecalls,or distributedresourcefacilities.

8.6.2 Member Function Documentation

8.6.2.1 void init_serial () [ inline, protected, virtual]

DataInterface.Cdefaults of 0 servers are neededto distinguish an explicit user requestfor 1 server (se-
rialization of a parallelism level) from no user request (use parallel auto-con�g). This default causes
problemswhen init_communicators()is not called for an interface object (e.g., static schedulingfails in
DirectApplicInterface::derived_map() for NestedModel::optionalInterface). This is the reasonfor this function:
to resetcertaindefaultsfor interfaceobjectsthatareusedserially.

Reimplementedfrom Interface.

8.6.2.2 void map (constVariables & vars, constActiveSet& set, Response& response, constbool
asynch_�ag = false ) [protected, virtual]

Protecteddueto Interfaceletter-envelopeidiom.

Thefunctionevaluatorfor applicationinterfaces.Calledfrom derived_compute_response()andderived_asynch_-
compute_response()in derived Model classes. If asynch_�agis not set, perform a blocking evaluation(us-
ing derived_map()). If asynch_�agis set,addthe job to the beforeSynchCorePRPListqueuefor executionby
one of the schedulerroutinesin synch()or synch_nowait(). Duplicatefunction evaluationsare detectedwith
duplication_detect().

Reimplementedfrom Interface.
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8.6.2.3 constResponseArray& synch() [protected, virtual]

thebeforeSynchCorePRPListqueueandreturnsall jobs

This function providesblocking synchronizationfor all casesof asynchronousevaluations,including the local
asynchronouscase(backgroundsystemcall, nonblockingfork, & multithreads),themessagepassingcase,and
thehybridcase.Calledfrom derived_synchronize()in derivedModel classes.

Reimplementedfrom Interface.

8.6.2.4 constIntResponseMap& synch_nowait () [protected, virtual]

beforeSynchCorePRPListqueueandreturnsapartiallist of completedjobs

This function will eventually provide nonblockingsynchronizationfor all casesof asynchronousevaluations,
however it currentlysupportsonly the local asynchronouscasesincenonblockingmessagepassingschedulers
havenotyet beenimplemented.Calledfrom derived_synchronize_nowait() in derivedModelclasses.

Reimplementedfrom Interface.

8.6.2.5 void serve_evaluations() [protected, virtual]

runonevaluationserversto servetheiteratormaster

Invoked by the serve() function in derived Model classes. Passescontrol to serve_evaluations_asynch(),
serve_evaluations_peer(), or serve_evaluations_synch()accordingto speci�edconcurrency andself/staticsched-
uler con�guration.

Reimplementedfrom Interface.

8.6.2.6 void stop_evaluation_servers() [protected, virtual]

usedby theiteratormasterto terminateevaluationservers

This codeis executedon theiteratorCommrank0 processorwheniterationon a particularmodelis complete.It
sendsaterminationsignal(tag= 0 insteadof avalid fn_eval_id)to eachof theslaveanalysisservers.NOTE: This
functionis calledfrom theStrategy layerevenwhenin serialmode.Therefore,useiteratorCommSizeto provide
appropriatefall throughbehavior.

Reimplementedfrom Interface.

8.6.2.7 void self_schedule_analyses() [protected]

evaluationusingmessagepassing

Thiscodeis calledfrom derivedclassesto providethemasterportionof amaster-slavealgorithmfor thedynamic
self-schedulingof analysesamongslave servers. It is patternedafter self_schedule_evaluations(). It performs
no analyseslocally andmatcheseitherserve_analyses_synch()or serve_analyses_asynch()on theslave servers,
dependingon thevalueof asynchLocalAnalysisConcurrency. Self-schedulingapproachassignsjobsin 2 passes.
The 1st passgiveseachserver the samenumberof jobs (equalto asynchLocalAnalysisConcurrency). The 2nd
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passassignsthe remainingjobs to slave servers as previous jobs are completed. Single- and multilevel par-
allel useintra- andinter-communicators,respectively, for send/receive. Speci�c syntaxis encapsulatedwithin
ParallelLibrary.

8.6.2.8 void serve_analyses_synch() [protected]

analysisjob at a time

This codeis called from derived classesto run synchronousanalyseson slave processors.The slaves receive
requests(blocking receive), do local derived_map_ac's, and return codes. This is donecontinuouslyuntil a
terminationsignalis receivedfrom themaster. It is patternedafterserve_evaluations_synch().

8.6.2.9 bool duplication_detect(constVariables & vars, Response& response, constbool asynch_�ag )
[private]

evaluationrequesthasalreadybeenperformedor queued

Calledfrom map()to checkincomingevaluationrequestfor duplicationwith contentof data_pairsandbefore-
SynchCorePRPList.If duplicationis detected,returntrue,elsereturnfalse. Managebookkeepingwith history-
DuplicateMapandbeforeSynchDuplicateMap.Notethat the list searchescangetvery expensive if a long list is
searchedoneverynew functionevaluation(eitherfrom alargenumberof previousjobs,alargenumberof pending
jobs,or both).For this reason,auserrequestfor deactivationof theevaluationcacheresultsin acompletebypass
of duplication_detect(), even thougha beforeSynchCorePRPListsearchwould still be meaningful. Sincethe
intentof this requestis to streamlineoperations,bothlist searchesarebypassed.

8.6.2.10 void self_schedule_evaluations() [ private]

usingmessagepassing;executeson iteratorCommmaster

This code is called from synch() to provide the masterportion of a master-slave algorithm for the dynamic
self-schedulingof evaluationsamongslave servers. It performsno evaluationslocally and matcheseither
serve_evaluations_synch()or serve_evaluations_asynch()on theslaveservers,dependingon thevalueof asynch-
LocalEvalConcurrency. Self-schedulingapproachassignsjobsin 2 passes.The1stpassgiveseachserverthesame
numberof jobs(equalto asynchLocalEvalConcurrency). The2ndpassassignstheremainingjobsto slaveservers
aspreviousjobsarecompleted.Single-andmultilevel paralleluseintra- andinter-communicators,respectively,
for send/receive. Speci�c syntaxis encapsulatedwithin ParallelLibrary.

8.6.2.11 void static_schedule_evaluations() [private]

usingmessagepassing;executeson iteratorCommmaster

This coderunson the iteratorCommRank0 processor(the iterator)and is called from synch()in order to as-
sign a staticschedule. It matchesserve_evaluations_peer()for any other processorswithin the 1st evaluation
partitionandserve_evaluations_synch()/serve_evaluations_asynch()for all otherevaluationpartitions(depending
on asynchLocalEvalConcurrency). It performsfunctionevaluationslocally for its portionof thestaticschedule
usingeitherasynchronous_local_evaluations()or synchronous_local_evaluations(). Single-level andmultilevel
paralleluseintra-andinter-communicators,respectively, for send/receive. Speci�c syntaxis encapsulatedwithin
ParallelLibrary. TheiteratorCommRank0 processorassignsthestaticschedulesinceit is theonly processorwith
accessto beforeSynchCorePRPList(it runstheiteratorandcallssynchronize).Thealternatedesignof eachpeer
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selectingits own jobsusingthemodulusoperatorwouldbeapplicableif executionof this function(andtherefore
thejob list) weredistributed.

8.6.2.12 void asynchronous_local_evaluations(PRPList & prp_list) [ private]

thelocalprocessor

This function provides blocking synchronizationfor the local asynchcase(backgroundsystemcall, non-
blocking fork, or threads). It can be called from synch() for a complete local schedulingof all asyn-
chronousjobs or from static_schedule_evaluations()to performa local portion of the total job set. It usesthe
derived_map_asynch()to initiate asynchronousevaluationsandderived_synch()to capturecompletedjobs,and
mirrorstheself_schedule_evaluations()messagepassingschedulerasmuchaspossible(derived_synch()is mod-
eledafterMPI_Waitsome()).

8.6.2.13 void synchronous_local_evaluations(PRPList & prp_list) [private]

thelocalprocessor

This functionprovidesblockingsynchronizationfor thelocalsynchronouscase(foregroundsystemcall, blocking
fork, or procedurecall from derived_map()). It is calledfrom static_schedule_evaluations()to performa local
portionof thetotal job set.

8.6.2.14 void asynchronous_local_evaluations_nowait (PRPList & prp_list) [private]

processany completedjobs

This function provides nonblockingsynchronizationfor the local asynchcase(backgroundsystemcall, non-
blocking fork, or threads). It is called from synch_nowait() and passedthe complete set of all asyn-
chronousjobs (beforeSynchCorePRPList).It usesderived_map_asynch()to initiate asynchronousevaluations
andderived_synch_nowait() to capturecompletedjobs in nonblockingmode. It mirrorsa nonblockingmessage
passingschedulerasmuchaspossible(derived_synch_nowait() modeledafter MPI_Testsome()).The resultof
thisfunctionis rawResponseMap,whichusesfn_eval_idasakey. It is assumedthattheincomingprp_listcontains
only activeandnew jobs- i.e.,all completedjobsareclearedby synch_nowait().

8.6.2.15 void serve_evaluations_synch() [private]

onesynchronousevaluationata time

This codeis invokedby serve_evaluations()to performonesynchronousjob at a time on eachslave/peerserver.
The servers receive requests(blocking receive), do local synchronousmaps,and return results. This is done
continuouslyuntil a terminationsignalis receivedfrom themaster(sentvia stop_evaluation_servers()).

8.6.2.16 void serve_evaluations_asynch() [private]

multiple asynchronousevaluations

Thiscodeis invokedby serve_evaluations()to performmultipleasynchronousjobsoneachslave/peerserver. The
serverstestfor any incomingjobs,launchany new jobs,processany completedjobs,andreturnany results.Each
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of thesecomponentsis nonblocking,althoughtheserver loopcontinuesuntil a terminationsignalis receivedfrom
themaster(sentvia stop_evaluation_servers()). In themaster-slavecase,themastermaintainsthecorrectnumber
of jobsoneachslave. In thestaticschedulingcase,eachserver is responsiblefor limiting concurrency (sincethe
entirestaticscheduleis sentto thepeersat startup).

8.6.2.17 void serve_evaluations_peer() [private]

onesynchronousevaluationata timeaspartof the1stpeer

This code is invoked by serve_evaluations()to perform a synchronousevaluation in coordinationwith the
iteratorCommRank0 processor(the iterator) for static schedules. The bcast()matcheseither the bcast()in
synchronous_local_evaluations(), which is invokedby static_schedule_evaluations()), or thebcast()in map().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ApplicationInterface.H
� ApplicationInterface.C
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8.7 Approximation ClassReference

Baseclassfor theapproximationclasshierarchy.

Inheritancediagramfor Approximation::

Approximation

BasisPolyApproximation GaussProcApproximation SurfpackApproximation TANA3Approximation TaylorApproximation

InterpPolyApproximation OrthogPolyApproximation

Public Member Functions

� Approximation()

defaultconstructor

� Approximation(ProblemDescDB&problem_db,constsize_t&num_vars)

standard constructorfor envelope

� Approximation(constString&approx_type,shortapprox_order, constsize_t&num_vars)

alternateconstructor

� Approximation(constApproximation&approx)

copyconstructor

� virtual � Approximation()

destructor

� Approximationoperator=(constApproximation&approx)

assignmentoperator

� virtual constReal& get_value(constRealVector&x)

retrievetheapproximatefunctionvaluefor a givenparametervector

� virtual constRealBaseVector& get_gradient(constRealVector&x)

retrievetheapproximatefunctiongradientfor a givenparametervector

� virtual constRealMatrix& get_hessian(constRealVector&x)

retrievetheapproximatefunctionHessianfor a givenparametervector

� virtual constReal& get_variance(constRealVector&x)

retrievethevarianceof thepredictedvaluefor a givenparametervector
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� virtual constReal& get_diagnostic(constString&metric_type)

retrievethediagnosticmetricfor thediagnostictypespeci�ed

� virtual constRealVector& approximation_coef�cients () const

returnthecoef�cient arraycomputedby �nd_coef�cients()

� virtual void approximation_coef�cients (constRealVector&approx_coeffs)

computingwith �nd_coef�cients()

� virtual void print_coef�cients (ostream&s) const

print thecoef�cient array computedin �nd_coef�cients()

� virtual int min_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� virtual int recommended_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� virtual int num_constraints() const

returnthenumberof constraintsto beenforcedvia anchorPoint

� virtual void clear_current()

clearcurrentbuild datain preparation for next build

� virtual constbool diagnostics_available()

check if diagnosticsare availablefor thisapproximationtype

� int min_samples(bool constraint_�ag)const

typein numVars dimensions.Uses� _coef�cients() andnum_constraints().

� int recommended_samples(bool constraint_�ag)const

in numVars dimensions(defaultsameasmin_samples)

� int num_variables() const

returnthenumberof variablesusedin theapproximation

� constList< SurrogateDataPoint> & current_points() const

returncurrentPoints

� constSurrogateDataPoint& anchor_point() const

returnanchorPoint

� void update(constVariables&vars,constResponse&response,constint &fn_index)

populates/replacesanchorPoint
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� void update(const RealVector &c_vars, const Real &fn_val, const RealBaseVector &fn_grad, const
RealMatrix&fn_hess)

populates/replacesanchorPoint

� void update(constVariablesArray&vars_array, constResponseArray&resp_array, constint &fn_index)

populates/replacescurrentPoints

� void append(constVariables&vars,constResponse&response,constint &fn_index)

appendsoneadditionalentryto currentPoints

� void append(const RealVector &c_vars, const Real &fn_val, const RealBaseVector &fn_grad, const
RealMatrix&fn_hess)

appendsoneadditionalentryto currentPoints

� void append(constVariablesArray&vars_array, constResponseArray&resp_array, constint &fn_index)

appendsmultipleadditionalentriesto currentPoints

� void build ()

builds theapproximationby invoking�nd_coef�cients()

� bool anchor() const

queriesthestatusof anchorPoint

� void clear_all()

clearall build data(currentandhistory)to restore original state

� void set_bounds(constRealVector&lower, constRealVector&upper)

setapproximationlower andupperbounds(currentlyonlyusedbygraphics)

� void draw_surface()

problemsonly)

� Approximation� approx_rep() const

thatare notmappedto thetop Approximationlevel

ProtectedMember Functions

� Approximation(BaseConstructor, constProblemDescDB&problem_db,constsize_t&num_vars)

derivedclassconstructors - Coplien,p. 139)

� virtual void �nd_coef�cients ()

calculatethedata�t coef�cients usingcurrentPointsandanchorPoint
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ProtectedAttrib utes

� bool useGradsFlag

trust region),but not require gradientevaluationsat everypoint.

� shortoutputLevel

outputverbositylevel: {SILENT,QUIET,NORMAL,VERBOSE,DEBUG}_OUTPUT

� int numVars

numberof variablesin theapproximation

� StringapproxType

approximationtypeidenti�er

� shortapproxOrder

orthogonalpolynomials,andTaylor series)

� RealapproxValue

valueof theapproximationreturnedby get_value()

� RealBaseVectorapproxGradient

gradientof theapproximationreturnedby get_gradient()

� RealMatrixapproxHessian

Hessianof theapproximationreturnedby get_hessian().

� RealapproxVariance

valueof theapproximationreturnedby get_variance()

� RealapproxDiagnostic

valueof thediagnosticreturnedby get_diagnostic()

� List< SurrogateDataPoint> currentPoints

are �t approximately(e.g., usingleastsquaresregression).

� SurrogateDataPointanchorPoint

leastsquaresregression).

PrivateMember Functions

� Approximation� get_approx(ProblemDescDB&problem_db,constsize_t&num_vars)

approxRepto theappropriatederivedtype.

� Approximation� get_approx(constString&approx_type,shortapprox_order, constsize_t&num_vars)

approxRepto theappropriatederivedtype.
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� void add(constVariables&vars,constResponse&response,constint &fn_index, bool anchor_�ag)

add_anchor().

� void add_point (const RealVector &x, const Real &fn_val, const RealBaseVector &fn_grad, const
RealMatrix&fn_hess)

adda new datapointbyappendingto currentPoints

� void add_anchor(const RealVector &x, const Real &fn_val, const RealBaseVector &fn_grad, const
RealMatrix&fn_hess)

adda new datapointbyassigningto anchorPoint

PrivateAttrib utes

� RealVectorapproxLowerBounds

approximationlower bounds(usedonlyby 3D graphics)

� RealVectorapproxUpperBounds

approximationupperbounds(usedonlyby 3D graphics)

� Approximation� approxRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingapproxRep

8.7.1 DetailedDescription

Baseclassfor theapproximationclasshierarchy.

TheApproximationclassis thebaseclassfor theresponsedata�t approximationclasshierarchyin DAKOTA. One
instanceof anApproximationmustbecreatedfor eachfunctionto beapproximated(a vectorof Approximations
is containedin ApproximationInterface). For memoryef�ciency andenhancedpolymorphism,the approxima-
tion hierarchyemploys the "letter/envelopeidiom" (seeCoplien"AdvancedC++", p. 133), for which the base
class(Approximation) servesasthe envelopeandoneof the derived classes(selectedin Approximation::get_-
approximation())servesastheletter.

8.7.2 Constructor & Destructor Documentation
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8.7.2.1 Approximation ()

defaultconstructor

Thedefault constructoris usedin Array< Approximation> instantiationsandby thealternateenvelopeconstruc-
tor. approxRepis NULL in this case(problem_dbis neededto build a meaningfulApproximationobject). This
makesit necessaryto checkfor NULL in thecopy constructor, assignmentoperator, anddestructor.

8.7.2.2 Approximation (ProblemDescDB& problem_db, constsize_t& num_vars)

standardconstructorfor envelope

Envelope constructor only needs to extract enough data to properly execute get_approx, since
Approximation(BaseConstructor, problem_db)builds theactualbaseclassdatafor thederivedapproximations.

8.7.2.3 Approximation (constString & approx_type, short approx_order, constsize_t& num_vars)

alternateconstructor

This is thealternateenvelopeconstructorfor instantiationson the�y . Sinceit doesnothave accessto problem_-
db, the letterclassis not fully populated.This constructorexecutesget_approx(type),which invokesthedefault
constructorof thederivedletterclass,which in turn invokesthedefaultconstructorof thebaseclass.

8.7.2.4 Approximation (constApproximation & approx)

copy constructor

Copy constructormanagessharingof approxRepandincrementingof referenceCount.

8.7.2.5 � Approximation () [ virtual]

destructor

DestructordecrementsreferenceCountandonly deletesapproxRepwhenreferenceCountreacheszero.

8.7.2.6 Approximation (BaseConstructor, constProblemDescDB& problem_db, constsize_t&
num_vars) [protected]

derivedclassconstructors- Coplien,p. 139)

Thisconstructoris theonewhichmustbuild thebaseclassdatafor all derivedclasses.get_approx()instantiatesa
derivedclassletterandthederivedconstructorselectsthis baseclassconstructorin its initialization list (to avoid
recursionin thebaseclassconstructorcalling get_approx()again).Sincethe letter IS therepresentation,its rep
pointeris setto NULL (anuninitializedpointercausesproblemsin � Approximation).

8.7.3 Member Function Documentation
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8.7.3.1 Approximation operator= (constApproximation & approx)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old approxRep,assignsnew approxRep,and increments
referenceCountfor new approxRep.

8.7.3.2 void clear_current () [inline, virtual]

clearcurrentbuild datain preparationfor next build

Rede�nedby TANA3Approximationto clearcurrentdatabut preservehistory.

Reimplementedin TANA3Approximation.

8.7.3.3 void clear_all () [inline]

clearall build data(currentandhistory)to restoreoriginal state

Clearsoutany history(e.g.,TANA3Approximationusefor a differentresponsefunctionin NonDReliability).

8.7.3.4 Approximation � get_approx (ProblemDescDB& problem_db, constsize_t& num_vars)
[private]

approxRepto theappropriatederivedtype.

Usedonly by theenvelopeconstructorto initialize approxRepto theappropriatederivedtype.

8.7.3.5 Approximation � get_approx (constString & approx_type, short approx_order, constsize_t&
num_vars) [private]

approxRepto theappropriatederivedtype.

Usedonly by theenvelopeconstructorto initialize approxRepto theappropriatederivedtype.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaApproximation.H
� DakotaApproximation.C
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8.8 ApproximationInterface ClassReference

approximationsto simulation-basedresults.

Inheritancediagramfor ApproximationInterface::

ApproximationInterface

Interface

Public Member Functions

� ApproximationInterface (ProblemDescDB&problem_db, const Variables&actual_model_vars, const
size_t&num_fns)

primaryconstructor

� ApproximationInterface (const String &approx_type, const short &approx_order, const Variables
&actual_model_vars,constsize_t&num_fns)

alternateconstructorfor instantiationson the�y

� � ApproximationInterface()

destructor

ProtectedMember Functions

� void map (const Variables&vars, const ActiveSet&set, Response&response,const bool asynch_-
�ag=f alse)

thevariablesto theresponsesusingfunctionSurfaces

� int minimum_samples(bool constraint_�ag)const

functionSurfaces

� int recommended_samples(bool constraint_�ag)const

functionSurfaces

� void approximation_function_indices(constIntSet&approx_fn_indices)

setthe(currentlyactive)approximationfunctionindex set

� void update_approximation(constVariables&vars,constResponse&response)
� void update_approximation(constVariablesArray&vars_array, constResponseArray&resp_array)
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� void append_approximation(constVariables&vars,constResponse&response)
� void append_approximation(constVariablesArray&vars_array, constResponseArray&resp_array)
� void build_approximation(constRealVector&lower_bnds,constRealVector&upper_bnds)
� void clear_current()

clears currentdatafromanapproximationinterface

� void clear_all()

clears all datafromanapproximationinterface

� bool anchor() const

queriesthepresenceof ananchorPoint within anapproximationinterface

� constSurrogateDataPoint& anchor_point() const

returnstheanchorPoint usedwithin anapproximationinterface

� Array< Approximation> & approximations()

retrievetheApproximationswithin an ApproximationInterface

� constRealVectorArray& approximation_coef�cients ()

within an ApproximationInterface

� void approximation_coef�cients (constRealVectorArray&approx_coeffs)

within an ApproximationInterface

� void print_coef�cients (ostream&s, size_tindex) const

Approximationinstancewithin anApproximationInterface.

� constRealVector& approximation_variances(constRealVector&c_vars)

within an ApproximationInterface

� constList< SurrogateDataPoint> & approximation_data(size_tindex)

within an ApproximationInterface

� constResponseArray& synch()

recovers datafroma seriesof asynchronousevaluations(blocking)

� constIntResponseMap& synch_nowait ()

recovers datafroma seriesof asynchronousevaluations(nonblocking)

PrivateAttrib utes

� IntSetapproxFnIndices

responsefunctionsubsetthat is approximated

� Array< Approximation> functionSurfaces
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list of approximations,oneper responsefunction

� RealVectorArrayfunctionSurfaceCoeffs

responsefunction

� RealVectorfunctionSurfaceVariances

vectorof approximationvariances,onevalueper responsefunction

� List< SurrogateDataPoint> functionSurfaceDataPoints

for a particular responsefunction

� bool graph3DFlag

controls 3D graphicsof approximationsurfaces

� StringArraydiag_list

List of diagnosticmetrics.

� VariablesactualModelVars

amongdifferingvariableviews

� IntResponseMapbeforeSynchResponseMap

but asynchronousvirtual functionsare supportedthroughbookkeeping).

8.8.1 DetailedDescription

approximationsto simulation-basedresults.

ApproximationInterfaceprovidesan interfaceclassfor building a setof global/local/multipointapproximations
andperformingapproximatefunctionevaluationsusingthem.It containsa list of Approximationobjects,onefor
eachresponsefunction.

8.8.2 Member Function Documentation

8.8.2.1 void update_approximation (constVariables& vars, constResponse& response) [protected,
virtual]

This function populates/replaceseachApproximation::anchorPointwith the incoming variables/responsedata
point.

Reimplementedfrom Interface.
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8.8.2.2 void update_approximation (constVariablesArray & vars_array, constResponseArray&
resp_array) [protected, virtual]

This functionpopulates/replaceseachApproximation::currentPointswith theincomingvariables/responsearrays.

Reimplementedfrom Interface.

8.8.2.3 void append_approximation (const Variables & vars, const Response& response)
[protected, virtual]

This functionappendsto eachApproximation::currentPointswith oneincomingvariables/responsedatapoint.

Reimplementedfrom Interface.

8.8.2.4 void append_approximation (constVariablesArray & vars_array, constResponseArray&
resp_array) [protected, virtual]

This function appendsto eachApproximation::currentPointswith multiple incoming variables/responsedata
points.

Reimplementedfrom Interface.

8.8.2.5 void build_approximation (constRealVector & lower_bnds, constRealVector & upper_bnds)
[protected, virtual]

This function �nds the coef�cients for each Approximation based on the data passed through
update_approximation()calls.Theboundsareusedonly for graphicsvisualization.

Reimplementedfrom Interface.

8.8.3 Member Data Documentation

8.8.3.1 Array < Approximation> functionSurfaces [private]

list of approximations,oneperresponsefunction

This formulationallows the useof mixed approximations(i.e., differentapproximationsusedfor different re-
sponsefunctions),althoughtheinput speci�cationis not currentlygeneralenoughto supportit.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ApproximationInterface.H
� ApproximationInterface.C
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8.9 APPSEvalMgr ClassReference

Evaluationmanagerclassfor APPSPACK.

Public Member Functions

� APPSEvalMgr (Model&model)

Evaluationmanager classfor APPSPACK.

� � APPSEvalMgr ()

destructor

� bool isWaiting () const

tellsAPPSwhetheror not there is a processoravailableto performa functionevaluation

� bool spawn (constAPPSPACK::Vector&x_in, int tag_in)

performsa functionevaluationat APPS-providedx_in

� int recv(int &tag_out,APPSPACK::Vector&f_out, string&msg_out)

returnsa functionvalueto APPS

� void print () const

currentlydoesnothingbut is neededto completetheinterface

� void set_asynch_�ag(constbooldakotaAsynchFlag)

publisheswhetheror not to do asynchronousevaluations

� void set_blocking_synch(constboolblockingSynchFlag)

publisheswhetheror notAPPSis operating synchronously

� void set_total_workers(constint numDakotaWorkers)

publishesthenumberof processors availablefor functionevaluations

� void set_constraint_map(std::vector< int > constraintMapIndices,std::vector< double> constraintMap-
Multipliers, std::vector< double> constraintMapOffsets)

publishesconstraint transformation

PrivateAttrib utes

� Model & iteratedModel

referenceto theAPPSOptimizer'smodelpassedin theconstructor
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� bool modelAsynchFlag

�a g for asynchronousfunctionevaluations

� bool blockingSynch

�a g for APPSsynchronousbehavior

� int numWorkersUsed

numberof processors activelyperformingfunctionevaluations

� int numWorkersTotal

total numberof processors availablefor performingfunctionevaluations

� std::vector< int > constrMapIndices

mapfromDakota constraint numberto APPSconstraint number

� std::vector< double> constrMapMultipliers

multipliers for constraint transformations

� std::vector< double> constrMapOffsets

offsetsfor constraint transformations

� RealVectorxTrial

trial iterate

� std::map< int, int > tagList

mapof DAKOTA eval id to APPSeval id (for asynchronousevaluations)

� std::map< int, std::vector< double> > functionList

mapof APPSeval id to responses(for synchronousevaluations)

� IntResponseMapdakotaResponseMap

mapof DAKOTA responsesreturnedbysynchronize_nowait()

8.9.1 DetailedDescription

Evaluationmanagerclassfor APPSPACK.

TheAPPSEvalMgr classis derivedfrom APPSPACK'sExecutorclass.It implementsthemethodsof thatclassin
suchaway thatallows DAKOTA to managethecomputationof responsesinsteadof APPS.Iterateandresponse
valuesarepassedbetweenDakotaandAPPSPACK via this interface.

8.9.2 Constructor & Destructor Documentation
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8.9.2.1 APPSEvalMgr (Model & model)

Evaluationmanagerclassfor APPSPACK.

TheAPPSEvalMgr classis derivedfrom APPSPACK'sExecutorclass.It implementsthemethodsof thatclassin
suchaway thatallows DAKOTA to managethecomputationof responsesinsteadof APPS.Iterateandresponse
valuesarepassedbetweenDakotaandAPPSPACK via this interface.

8.9.3 Member Function Documentation

8.9.3.1 bool isWaiting () const

tellsAPPSwhetheror not thereis a processoravailableto performa functionevaluation

Checkto seeif all processorsavailable for function evaluationsarebeingused. If not, tell APPSthat one is
available.

8.9.3.2 bool spawn(constAPPSPACK::V ector & apps_xtrial, int apps_tag)

performsa functionevaluationat APPS-providedx_in

Convert APPSPACK vectorof variablesto DAKOTA vectorof variablesandperformfunctionevaluationasyn-
chronouslyor notasspeci�edin theDAKOTA inputdeck.If evaluationis asynchronous,mapthedakotaid to the
APPStag. If evaluationis synchronous,maptheresponsesto theAPPStag.

8.9.3.3 int recv(int & apps_tag, APPSPACK::V ector & apps_f, string & apps_msg)

returnsa functionvalueto APPS

Retrieveasetof reponsevalues,convert to APPSdatastructures,andreturnthemto APPS.APPStagsaretied to
correspondingresponsesusingtheappropriate(i.e.,asynchronousor synchronous)map.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� APPSEvalMgr.H
� APPSEvalMgr.C
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8.10 APPSOptimizer ClassReference

Wrapperclassfor APPSPACK.

Inheritancediagramfor APPSOptimizer::

APPSOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� APPSOptimizer(Model &model)

Wrapperclassfor APPSPACK.

� APPSOptimizer(NoDBBaseConstructor, Model &model)

alternateconstructorfor on-the-�y instantiations

� � APPSOptimizer()

destructor

� void �nd_optimum ()

Performstheiterationsto determinetheoptimalsolution.

ProtectedMember Functions

� void set_apps_parameters()

setsoptionsfor speci�c methodsbasedonuserspeci�cations

� void initialize_variables_and_constraints()

initializesproblemvariablesandconstraints
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ProtectedAttrib utes

� APPSPACK::Parameter::Listparams

Pointer to APPSparameterlist.

� APPSEvalMgr � evalMgr

Pointer to theAPPSApplicationobject.

� std::vector< int > constraintMapIndices

mapfromDakota constraint numberto APPSconstraint number

� std::vector< double> constraintMapMultipliers

multipliers for constraint transformations

� std::vector< double> constraintMapOffsets

offsetsfor constraint transformations

8.10.1 DetailedDescription

Wrapperclassfor APPSPACK.

TheAPPSOptimizerclassprovidesa wrapperfor APPSPACK, a Sandia-developedC++ library for generalized
patternsearch.APPSPACK defaultsto acoordinatepatternsearchbut alsoallows for augmentedsearchpatterns.
It cansolve problemswith bounds,linearconstraints,andgeneralnonlinearconstraints.APPSOptimizerusesan
APPSEvalMgr objectto managethefunctionevaluations.

The user input mappingsare as follows: output max_function_evaluations , constraint_-
tol initial_delta , contraction_factor , threshold_delta , solution_target ,
synchronization , merit_function , constraint_penalty , and smoothing_factor are
mappedinto APPS's "Debug" , "Maximum Evaluations","BoundsTolerance"/"MachineEpsilon"/"Constraint
Tolerance", "Initial Step", "Contraction Factor", "Step Tolerance", "Function Tolerance", "Synchronous",
"Method", "Initial PenaltyValue", and "Initial SmoothingValue" dataattributes. Refer to the APPSweb site
(http://software.sandia.gov/appspa ck ) for additionalinformationonAPPSobjectsandcontrols.

8.10.2 Constructor & Destructor Documentation

8.10.2.1 APPSOptimizer (Model & model)

Wrapperclassfor APPSPACK.

TheAPPSOptimizerclassprovidesa wrapperfor APPSPACK, a Sandia-developedC++ library for generalized
patternsearch.APPSPACK defaultsto acoordinatepatternsearchbut alsoallows for augmentedsearchpatterns.
It cansolve problemswith bounds,linearconstraints,andgeneralnonlinearconstraints.APPSOptimizerusesan
APPSEvalMgr objectto managethefunctionevaluations.
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The user input mappingsare as follows: output max_function_evaluations , constraint_-
tol initial_delta , contraction_factor , threshold_delta , solution_target ,
synchronization , merit_function , constraint_penalty , and smoothing_factor are
mappedinto APPS's "Debug" , "Maximum Evaluations","BoundsTolerance"/"MachineEpsilon"/"Constraint
Tolerance", "Initial Step", "Contraction Factor", "Step Tolerance", "Function Tolerance", "Synchronous",
"Method", "Initial PenaltyValue", and "Initial SmoothingValue" dataattributes. Refer to the APPSweb site
(http://software.sandia.gov/appspa ck ) for additionalinformationonAPPSobjectsandcontrols.

8.10.3 Member Function Documentation

8.10.3.1 void �nd_optimum () [virtual]

Performstheiterationsto determinetheoptimalsolution.

�nd_optimum rede�nestheOptimizervirtual functionto performtheoptimizationusingAPPS.It �rst setsup the
problemdata,thenexecutesminimize()on theAPPSoptimizer, and�nally cataloguestheresults.

ImplementsOptimizer.

8.10.3.2 void set_apps_parameters() [ protected]

setsoptionsfor speci�c methodsbasedonuserspeci�cations

Setall of theAPPSalgorithmicparametersasspeci�edin theDAKOTA inputdeck.This is calledatconstruction
time.

8.10.3.3 void initialize_variables_and_constraints() [protected]

initializesproblemvariablesandconstraints

Setthevariablesandconstraintsasspeci�edin theDAKOTA input deck.This is doneat run time.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� APPSOptimizer.H
� APPSOptimizer.C
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8.11 Array ClassTemplateReference

Templateclassfor theDakotabookkeepingarray.

Public Member Functions

� Array ()

Defaultconstructor.

� Array (size_tsize)

Constructorwhich takesan initial size.

� Array (size_tsize,constT &initial_val)

Constructorwhich takesan initial sizeandan initial value.

� Array (constArray< T > &a)

Copyconstructor.

� Array (constT � p, size_tsize)

Constructorwhich copiessizeentriesfromT� .

� � Array ()

Destructor.

� Array< T > & operator=(constArray< T > &a)

Normalconstassignmentoperator.

� Array< T > & operator=(Array< T > &a)

Normalassignmentoperator.

� Array< T > & operator=(constT &i val)

Setsall elementsin selfto thevalueival.

� operatorT � () const

ConvertstheArray to a standard C-stylearray. Usewith care!

� T & operator[] (int i)

alternatebounds-checked indexingoperator for int indices

� constT & operator[] (int i) const

alternatebounds-checkedconstindexing operator for int indices
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� T & operator[] (size_ti)

Index operator, returnstheith valueof thearray.

� constT & operator[] (size_ti) const

Index operator const,returnstheith valueof thearray.

� T & operator()(size_ti)

Index operator, notboundschecked.

� constT & operator()(size_ti) const

Index operator const,notboundschecked.

� void read(istream&s)

ReadsanArray froman istream.

� void write (ostream&s) const

Writesan Array to anoutputstream.

� void write (ostream&s, constArray< String> &label_array)const

Writesan Arrayandassociatedlabelarray to an outputstream.

� void write_aprepro(ostream&s, constArray< String> &label_array)const

aprepro format

� void write_annotated(ostream&s, bool write_len)const

Writesan Array to anoutputstreamin annotatedformat.

� void read(BiStream&s)

ReadsanArray froma binary inputstream.

� void write (BoStream&s) const

Writesan Array to a binaryoutputstream.

� void read(MPIUnpackBuffer &s)

ReadsanArray froma buffer after anMPI receive.

� void write (MPIPackBuffer &s) const

Writesan Array to a buffer prior to anMPI send.

� size_tlength() const

Returnssizeof array.

� void reshape(size_tsz)

Resizesarray to sizesz.

� size_tindex (constT &a) const
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Returnstheindex of the�r st array itemwhich matchestheobjecta.

� bool contains(constT &a) const

Checksif thearraycontainsan objectwhich matchestheobjecta.

� size_tcount(constT &a) const

Returnsthenumberof itemsin thearraymatching theobjecta.

� constT � data() const

ReturnspointerT� to continuousdata.

8.11.1 DetailedDescription

template< classT> classDakota::Array < T >

Templateclassfor theDakotabookkeepingarray.

An arrayclasstemplatethatprovidesadditionalfunctionalitythat is speci�c to Dakota's needs.The Array class
addsadditionalfunctionality neededby Dakota to the inheritedbasearrayclass. The Array classcaninherite
from eithertheSTL or RW vectorclasses.

8.11.2 Constructor & Destructor Documentation

8.11.2.1 Array (constT � p, size_tsize) [ inline]

Constructorwhichcopiessizeentriesfrom T� .

Assignssizevaluesfrom p into array.

8.11.3 Member Function Documentation

8.11.3.1 Array < T > & operator= (constT & ival) [inline]

Setsall elementsin self to thevalueival.

Assignsall valuesof arrayto the valuepassedin as ival. For the RogueWave case,utilizes baseclassopera-
tor=(ival),while for theANSI case,usestheSTL assign()method.
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8.11.3.2 operator T � () const [inline]

ConvertstheArray to a standardC-stylearray. Usewith care!

Theoperator()returnsac stylepointerto thedatawithin thearray. Callsthedata()method.USEWITH CARE.

8.11.3.3 ]

T & operator[] (size_ti) [inline]

Index operator, returnstheith valueof thearray.

Index operator;calls theSTL methodat() which is boundschecked. Mimics theRW vectorclass.Note: theat()
methodis notsupportedby the__GNUC__STL implementationor by buildsomittingexceptions(e.g.,SIERRA).

8.11.3.4 ]

constT & operator[] (size_ti) const [inline]

Index operatorconst,returnstheith valueof thearray.

A constversionof the index operator;calls the STL methodat() which is boundschecked. Mimics the RW
vectorclass.Note: theat()methodis notsupportedby the__GNUC__STL implementationor by buildsomitting
exceptions(e.g.,SIERRA).

8.11.3.5 T & operator() (size_ti) [inline]

Index operator, notboundschecked.

Non boundscheckindex operator, calls theSTL operator[] which is not boundschecked. Neededto mimic the
RW vectorclass

8.11.3.6 constT & operator() (size_ti) const [ inline]

Index operatorconst,notboundschecked.

A constversionof thenon-boundscheckindex operator, calls theSTL operator[] which is not boundschecked.
Neededto mimic theRW vectorclass

8.11.3.7 constT � data () const [inline]

ReturnspointerT� to continuousdata.

Returnsa C stylepointerto thedatawithin thearray. USEWITH CARE. Neededto mimic RW vectorclass,is
usedin theoperator().UsestheSTL front method.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaArray.H
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8.12 BaseConstructorStruct Reference

Dummystructfor overloadingletter-envelopeconstructors.

Public Member Functions

� BaseConstructor(int=0)

C++ structscanhaveconstructors.

8.12.1 DetailedDescription

Dummystructfor overloadingletter-envelopeconstructors.

BaseConstructoris usedto overloadtheconstructorfor thebaseclassportionof letterobjects.It avoids in�nite
recursion(Coplienp.139)in theletter-envelopeidiom by preventingtheletterfrom instantiatinganotherenvelope.
Puttingthisstructhereavoidscirculardependencies.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� global_defs.h
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8.13 BaseVector ClassTemplateReference

Baseclassfor theDakota::MatrixandDakota::Vectorclasses.

Inheritancediagramfor BaseVector::

BaseVector

Matrix Vector

Public Member Functions

� BaseVector()

Defaultconstructor.

� BaseVector(size_tsize)

Constructor, createsvectorof size.

� BaseVector(size_tsize,constT &initial_val)

Constructor, createsvectorof sizewith initial valueof initial_val.

� � BaseVector()

Destructor.

� BaseVector(constBaseVector< T > &a)

Copyconstructor.

� BaseVector< T > & operator=(constBaseVector< T > &a)

Normalassignmentoperator.

� BaseVector< T > & operator=(constT &i val)

Assignsall valuesof vectorto ival.

� T & operator[] (int i)

alternatebounds-checked indexingoperator for int indices

� constT & operator[] (int i) const

alternatebounds-checkedconstindexing operator for int indices

� T & operator[] (size_ti)

Returnstheobjectat index i, (canuseaslvalue).
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� constT & operator[] (size_ti) const

Returnstheobjectat index i, const(can't useaslvalue).

� T & operator()(size_ti)

Index operator, notboundschecked.

� constT & operator()(size_ti) const

Index operator const, notboundschecked.

� size_tlength() const

Returnssizeof vector.

� void reshape(size_tsz)

Resizesvectorto sizesz.

� constT � data() const

Returnsconstpointerto standard C array. Usewith care.

ProtectedMember Functions

� T � array() const

Returnspointerto standard C array. Usewith care.

8.13.1 DetailedDescription

template< classT> classDakota::BaseVector< T >

Baseclassfor theDakota::MatrixandDakota::Vectorclasses.

TheDakota::BaseVectorclassis thebaseclassfor theDakota::Matrixclass.It is usedto de�ne acommonvector
interfacefor both theSTL andRW vectorclasses.If theSTL versionis basedon the valarrayclassthensome
basicvectoroperationssuchas+ , � areavailable.

8.13.2 Constructor & Destructor Documentation

8.13.2.1 BaseVector (size_tsize, constT & initial_val) [ inline]

Constructor, createsvectorof sizewith initial valueof initial_val.

Constructorwhich takesan initial sizeandan initial value,allocatesanareaof initial sizeandinitializes it with
inputvalue.Callsbaseclassconstructor
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8.13.3 Member Function Documentation

8.13.3.1 ]

T & operator[] (size_ti) [inline]

Returnstheobjectat index i, (canuseaslvalue).

Index operator, calls theSTL methodat() which is boundschecked. Mimics theRW vectorclass.Note: theat()
methodis notsupportedby the__GNUC__STL implementationor by buildsomittingexceptions(e.g.,SIERRA).

8.13.3.2 ]

constT & operator[] (size_ti) const [inline]

Returnstheobjectat index i, const(can't useaslvalue).

Constversionsof theindex operatorcallstheSTL methodat() which is boundschecked.Mimics theRW vector
class. Note: the at() methodis not supportedby the __GNUC__STL implementationor by builds omitting
exceptions(e.g.,SIERRA).

8.13.3.3 T & operator() (size_ti) [inline]

Index operator, notboundschecked.

Non boundscheckindex operator, calls theSTL operator[] which is not boundschecked. Neededto mimic the
RW vectorclass

8.13.3.4 constT & operator() (size_ti) const [ inline]

Index operatorconst, notboundschecked.

Constversionof the non-boundscheckindex operator, calls the STL operator[] which is not boundschecked.
Neededto mimic theRW vectorclass

8.13.3.5 size_tlength () const [inline]

Returnssizeof vector.

Returnsthelengthof thearrayby calling theSTL sizemethod.Neededto mimic theRW vectorclass

8.13.3.6 void reshape(size_tsz) [inline]

Resizesvectorto sizesz.

Resizesthearrayto sizeszby calling theSTL resizemethod.Neededto mimic theRW vectorclass
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8.13.3.7 constT � data () const [inline]

Returnsconstpointerto standardC array. Usewith care.

Returnsa constpointerto thedatawithin thearray. USEWITH CARE.Neededto mimic RW vectorclass.

8.13.3.8 T � array () const [ inline, protected]

Returnspointerto standardC array. Usewith care.

Returnsa non-constpointerto thedatawithin thearray. Non-constversionof data()usedby derivedclasses.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaBaseVector.H
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8.14 BasisPolyApproximation ClassReference

Derivedapproximationclassfor globalbasispolynomials.

Inheritancediagramfor BasisPolyApproximation::

BasisPolyApproximation

Approximation

InterpPolyApproximation OrthogPolyApproximation

Public Member Functions

� BasisPolyApproximation()

defaultconstructor

� BasisPolyApproximation(constProblemDescDB&problem_db,constsize_t&num_acv)

standard constructor

� � BasisPolyApproximation()

destructor

� virtual constReal& get_mean()=0

returnthemeanof theexpansion,treatingall variablesasrandom

� virtual constReal& get_mean(constRealVector&x)=0

treatinga subsetof thevariablesasrandom

� virtual constRealBaseVector& get_mean_gradient()=0

vector, treatingall variablesasrandom

� virtual constRealBaseVector& get_mean_gradient(constRealVector&x, constUIntArray &dvv)=0

andgivenDVV, treatinga subsetof thevariablesasrandom

� virtual constReal& get_variance()=0

returnthevarianceof theexpansion,treatingall variablesasrandom

� virtual constReal& get_variance(constRealVector&x)=0

treatinga subsetof thevariablesasrandom
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� virtual constRealBaseVector& get_variance_gradient()=0

vector, treatingall variablesasrandom

� virtual constRealBaseVector& get_variance_gradient(constRealVector&x, constUIntArray &dvv)=0

vectorandgivenDVV, treatinga subsetof thevariablesasrandom

� void solution_approach(shortsoln_approach)

setexpCoeffsSolnApproach

� shortsolution_approach() const

get expCoeffsSolnApproach

� void expansion_coef�cient_�ag (bool coeff_�ag)

setexpansionCoeffFlag

� bool expansion_coef�cient_�ag () const

get expansionCoeffFlag

� void expansion_gradient_�ag(boolgrad_�ag)

setexpansionGradFlag

� bool expansion_gradient_�ag() const

get expansionGradFlag

� void integration_iterator(constIterator&iterator)

setintegrationRep

� void random_variables_key (constBoolDeque&random_vars_key)

setrandomVarsKey

ProtectedMember Functions

� int num_constraints() const

returnthenumberof constraintsto beenforcedvia anchorPoint

� constRealVector& approximation_coef�cients () const

returnthecoef�cient arraycomputedby �nd_coef�cients()

� void approximation_coef�cients (constRealVector&approx_coeffs)

computingwith �nd_coef�cients()
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ProtectedAttrib utes

� shortexpCoeffsSolnApproach

QUADRATURE,SPARSE_GRID,REGRESSION,or SAMPLING.

� bool expansionCoeffFlag

�a g for calculationof expansionCoeffs fromresponsevalues

� bool expansionGradFlag

�a g for calculationof expansionCoeffGradsfromresponsegradients

� NonDIntegration� integrationRep

weightproducts

� BoolDequerandomVarsKey

theactivevariables(usedin all_variablesmode)

� SizetListrandomIndices

variables(usedin all_variablesmode;de�nedfromrandomVarsKey)

� SizetListnonRandomIndices

activevariables(usedin all_variablesmode;de�nedfromrandomVarsKey)

� RealexpansionMean

expectedvalueof theexpansion

� RealBaseVectorexpansionMeanGrad

gradientof theexpectedvalueof theexpansion

� RealexpansionVariance

varianceof theexpansion

� RealBaseVectorexpansionVarianceGrad

gradientof thevarianceof theexpansion

� RealVectorexpansionCoeffs

thecoef�cients of theexpansion

� RealMatrixexpansionCoeffGrads

thegradientsof theexpansioncoef�cients
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8.14.1 DetailedDescription

Derivedapproximationclassfor globalbasispolynomials.

TheBasisPolyApproximationclassprovidesa globalapproximationbasedon basispolynomials.This includes
orthogonalpolynomialsusedfor polynomialchaosexpansionsandinterpolationpolynomialsusedfor stochastic
collocation.

8.14.2 Member Data Documentation

8.14.2.1 RealMatrix expansionCoeffGrads [protected]

thegradientsof theexpansioncoef�cients

maybe interpretedaseitherthegradientsof theexpansioncoef�cients or thecoef�cients of expansionsfor the
responsegradients.This arrayis usedwhensensitivities of momentsareneededwith respectto variablesthat
do not appearin the expansion(e.g.,with respectto designvariablesfor an expansiononly over the random
variables).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� BasisPolyApproximation.H
� BasisPolyApproximation.C
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8.15 BasisPolynomial ClassReference

Baseclassfor thebasispolynomialclasshierarchy.

Inheritancediagramfor BasisPolynomial::

BasisPolynomial

LagrangeInterpPolynomial OrthogonalPolynomial

GenLaguerreOrthogPolynomial HermiteOrthogPolynomial JacobiOrthogPolynomial LaguerreOrthogPolynomial LegendreOrthogPolynomial

Public Member Functions

� BasisPolynomial()

defaultconstructor

� BasisPolynomial(shortpoly_type)

alternateconstructor

� BasisPolynomial(constBasisPolynomial&polynomial)

copyconstructor

� virtual � BasisPolynomial()

destructor

� BasisPolynomialoperator=(constBasisPolynomial&polynomial)

assignmentoperator

� virtual constReal& get_value(constReal&x, unsignedshortn)

retrievethebasispolynomialvaluefor a givenparametervalue

� virtual constReal& get_gradient(constReal&x, unsignedshortn)

retrievethebasispolynomialgradientfor a givenparametervalue

� virtual constReal& norm_squared(unsignedshortn)

innerproduct< Poly_n,Poly_n> = jjPoly_njj ^ 2

� virtual constRealVector& gauss_points(unsignedshortn)

returnthegaussPointscorrespondingto orthogonalpolynomialorder n.

� virtual constRealVector& gauss_weights(unsignedshortn)

returnthegaussWeightscorrespondingto orthogonalpolynomialorder n.
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� virtual void reset_gauss()

destroyhistoryof Gausspts/wts(dueto change in alpha/betastats)

� virtual void alpha_stat(constReal&alpha)

set{Jacobi,GenLaguerre}OrthogPolynomial::alphaPoly fromalpha_stat

� virtual void beta_stat(constReal&beta)

setJacobiOrthogPolynomial::betaPoly frombeta_stat

� virtual void interpolation_points(constRealVector&interpolation_pts)

setLagrangeInterpPolynomial::interpolationPts

� BasisPolynomial� polynomial_rep() const

thatare notmappedto thetop BasisPolynomiallevel

Static Public Member Functions

� staticRealfactorial(unsignedshortn)

computen!

� staticRealfactorial_ratio(unsignedshortnum,unsignedshortden)

computenum!/den!

� staticRealn_choose_k(unsignedshortn, unsignedshortk)

computen!/(k!(n-k)!)

� staticRealpochhammer(constReal&m, unsignedshortn)

computethePochhammersymbol(m)_n= m� (m+1)...� (m+n-1)

ProtectedMember Functions

� BasisPolynomial(BaseConstructor)

derivedclassconstructors - Coplien,p. 139)

ProtectedAttrib utes

� RealbasisPolyValue

valueof the1-D basispolynomial;returnedby get_value()

� RealbasisPolyGradient

oneparameter;returnedby get_gradient()
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PrivateMember Functions

� BasisPolynomial� get_polynomial(shortpoly_type)

appropriatederivedtype.

PrivateAttrib utes

� BasisPolynomial� polyRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingpolyRep

8.15.1 DetailedDescription

Baseclassfor thebasispolynomialclasshierarchy.

TheBasisPolynomialclassis thebaseclassfor theunivariatebasispolynomialclasshierarchyin DAKOTA. One
instanceof anBasisPolynomialis createdfor eachvariablewithin a multidimensionalpolynomialbasisfunction
(a vectorof BasisPolynomialsis containedin BasisPolyApproximation, which may be mixed andmatchedin,
e.g., the Wiener-Askey schemefor polynomial chaos). For memoryef�ciency and enhancedpolymorphism,
the basispolynomial hierarchyemploys the "letter/envelopeidiom" (seeCoplien "AdvancedC++", p. 133),
for which the baseclass(BasisPolynomial) servesas the envelopeandoneof the derived classes(selectedin
BasisPolynomial::get_polynomial()) servesastheletter.

8.15.2 Constructor & Destructor Documentation

8.15.2.1 BasisPolynomial ()

defaultconstructor

The default constructoris usedin Array< BasisPolynomial> instantiationsandby the alternateenvelopecon-
structor. polyRepis NULL in this case(problem_dbis neededto build a meaningfulinstance).This makesit
necessaryto checkfor NULL in thecopy constructor, assignmentoperator, anddestructor.

8.15.2.2 BasisPolynomial (short poly_type)

alternateconstructor

Envelope constructor which does not require accessto problem_db. This constructor executes get_-
polynomial(type),which invokes the default constructorof the derived letter class,which in turn invokes the
BaseConstructorof thebaseclass.
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8.15.2.3 BasisPolynomial (constBasisPolynomial & polynomial)

copy constructor

Copy constructormanagessharingof polyRepandincrementingof referenceCount.

8.15.2.4 � BasisPolynomial () [ virtual]

destructor

DestructordecrementsreferenceCountandonly deletespolyRepwhenreferenceCountreacheszero.

8.15.2.5 BasisPolynomial (BaseConstructor) [protected]

derivedclassconstructors- Coplien,p. 139)

Thisconstructoris theonewhichmustbuild thebaseclassdatafor all derivedclasses.get_polynomial()instanti-
atesa derivedclassletterandthederivedconstructorselectsthis baseclassconstructorin its initialization list (to
avoid recursionin thebaseclassconstructorcallingget_polynomial()again).SincetheletterIS therepresentation,
its reppointeris setto NULL (anuninitializedpointercausesproblemsin � BasisPolynomial).

8.15.3 Member Function Documentation

8.15.3.1 BasisPolynomial operator= (constBasisPolynomial & polynomial)

assignmentoperator

Assignmentoperator decrementsreferenceCountfor old polyRep, assignsnew polyRep, and increments
referenceCountfor new polyRep.

8.15.3.2 constReal& get_value(constReal& x, unsignedshort n) [virtual]

retrievethebasispolynomialvaluefor a givenparametervalue

For orthogonalpolynomials,n speci�es the orderof the polynomial,whereasfor interpolationpolynomials,it
identi�es theinterpolantfor then-thpoint.

Reimplemented in GenLaguerreOrthogPolynomial, HermiteOrthogPolynomial, JacobiOrthogPolynomial,
LagrangeInterpPolynomial, LaguerreOrthogPolynomial, andLegendreOrthogPolynomial.

8.15.3.3 constReal& get_gradient(constReal& x, unsignedshort n) [virtual]

retrievethebasispolynomialgradientfor a givenparametervalue

For orthogonalpolynomials,n speci�es the orderof the polynomial,whereasfor interpolationpolynomials,it
identi�es theinterpolantfor then-thpoint.
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Reimplemented in GenLaguerreOrthogPolynomial, HermiteOrthogPolynomial, JacobiOrthogPolynomial,
LagrangeInterpPolynomial, LaguerreOrthogPolynomial, andLegendreOrthogPolynomial.

8.15.3.4 constReal& norm_squared(unsignedshort n) [virtual]

innerproduct< Poly_n,Poly_n> = jjPoly_njj ^ 2

This is de�ned only for orthogonalpolynomials.

Reimplemented in GenLaguerreOrthogPolynomial, HermiteOrthogPolynomial, JacobiOrthogPolynomial,
LaguerreOrthogPolynomial, andLegendreOrthogPolynomial.

8.15.3.5 constRealVector & gauss_points(unsignedshort n) [virtual]

returnthegaussPointscorrespondingto orthogonalpolynomialordern.

This is de�ned only for orthogonalpolynomials.

Reimplemented in GenLaguerreOrthogPolynomial, HermiteOrthogPolynomial, JacobiOrthogPolynomial,
LaguerreOrthogPolynomial, andLegendreOrthogPolynomial.

8.15.3.6 constRealVector & gauss_weights(unsignedshort n) [virtual]

returnthegaussWeightscorrespondingto orthogonalpolynomialordern.

This is de�ned only for orthogonalpolynomials.

Reimplemented in GenLaguerreOrthogPolynomial, HermiteOrthogPolynomial, JacobiOrthogPolynomial,
LaguerreOrthogPolynomial, andLegendreOrthogPolynomial.

8.15.3.7 void reset_gauss() [virtual]

destroy historyof Gausspts/wts(dueto changein alpha/betastats)

This is de�ned only for orthogonalpolynomials.

Reimplementedin OrthogonalPolynomial.

8.15.3.8 void alpha_stat(constReal& alpha) [virtual]

set{Jacobi,GenLaguerre}OrthogPolynomial::alphaPoly from alpha_stat

This is de�ned only for parameterizedorthogonalpolynomials.

Reimplementedin GenLaguerreOrthogPolynomial, andJacobiOrthogPolynomial.

8.15.3.9 void beta_stat(constReal & beta) [virtual]

setJacobiOrthogPolynomial::betaPolyfrom beta_stat

This is de�ned only for parameterizedorthogonalpolynomials.
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Reimplementedin JacobiOrthogPolynomial.

8.15.3.10 void interpolation_points (constRealVector & interpolation_pts) [virtual]

setLagrangeInterpPolynomial::interpolationPts

This is de�ned only for interpolationpolynomials.

Reimplementedin LagrangeInterpPolynomial.

8.15.3.11 Real factorial (unsignedshort n) [ inline, static]

computen!

This implementationis unprotectedfrom over�ow, but thisshouldbe�ne for thepolynomialordersthatwewould
expectto encounter. Whenever possible,orthogonalpolynomialimplementationsshouldusefactorial_ratio()or
n_choose_k()insteadof factorial()to avoid size_tover�ow.

8.15.3.12 Real factorial_ratio (unsignedshort num, unsignedshort den) [inline, static]

computenum!/den!

This implementationsequencesproductsin order to minimize the chancesof over�ow, and its useshouldbe
preferredto factorial()wheneverpossible.

8.15.3.13 Real n_choose_k(unsignedshort n, unsignedshort k) [inline, static]

computen!/(k!(n-k)!)

This implementationsequencesproductsin order to minimize the chancesof over�ow, and its useshouldbe
preferredto factorial()wheneverpossible.

8.15.3.14 Real pochhammer(constReal& m, unsignedshort n) [inline, static]

computethePochhammersymbol(m)_n= m� (m+1)...� (m+n-1)

This is therising/upperfactorialformulationof thePochhammersymbol(m)_n.

8.15.3.15 BasisPolynomial � get_polynomial(short poly_type) [private]

appropriatederivedtype.

Usedonly by theenvelopeconstructorto initialize polyRepto theappropriatederivedtype.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� BasisPolynomial.H
� BasisPolynomial.C
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8.16 BiStreamClassReference

datatypes

Public Member Functions

� BiStream()

Defaultconstructor, needto open.

� BiStream(constchar� s)

Constructortakesnameof input �le .

� BiStream(constchar� s,std::ios_base::openmodemode)

Constructortakesnameof input �le , mode.

� BiStream(constchar� s, int mode)

Constructortakesnameof input �le , mode.

� � BiStream()

Destructor, calls xdr_destroy to deletexdr stream.

� BiStream& operator>> (String&ds)

Binary Inputstreamoperator>> .

� BiStream& operator>> (char� s)

Inputoperator, readschar� frombinary streamBiStream.

� BiStream& operator>> (char&c)

Inputoperator, readschar frombinary streamBiStream.

� BiStream& operator>> (int &i)

Inputoperator, readsint� frombinary streamBiStream.

� BiStream& operator>> (long&l)

Inputoperator, readslong frombinary streamBiStream.

� BiStream& operator>> (short&s)

Inputoperator, readsshortfrombinary streamBiStream.

� BiStream& operator>> (bool&b)

Inputoperator, readsbool frombinary streamBiStream.
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� BiStream& operator>> (double&d)

Inputoperator, readsdoublefrombinary streamBiStream.

� BiStream& operator>> (�oat &f)

Inputoperator, reads�oat frombinary streamBiStream.

� BiStream& operator>> (unsignedchar&c)

Inputoperator, readsunsignedchar� frombinary streamBiStream.

� BiStream& operator>> (unsignedint &i)

Inputoperator, readsunsignedint frombinary streamBiStream.

� BiStream& operator>> (unsignedlong&l)

Inputoperator, readsunsignedlong frombinary streamBiStream.

� BiStream& operator>> (unsignedshort&s)

Inputoperator, readsunsignedshortfrombinary streamBiStream.

PrivateAttrib utes

� XDR xdrInBuf

XDRinputstreambuffer.

� charinBuf [MAX_NETOBJ_SZ]

Buffer to holddataasit is readin.

8.16.1 DetailedDescription

datatypes

TheDakota::BiStreamclassis a binary input classwhich overloadsthe>> operatorfor all standarddatatypes
(int, char, �oat, etc). Theclassrelieson themethodswithin theifstreambaseclass.TheDakota::BiStreamclass
inherits from the ifstreamclass. If available,the classutilize rpc/xdr to constructmachineindependentbinary
�les. TheseDakotarestart�les canbemovedfrom hostto host. Themotivationto developtheseclasseswasto
replacetheRoguewaveclasseswhich Dakotahistoricallyusedfor binaryI/O.

8.16.2 Constructor & Destructor Documentation
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8.16.2.1 BiStream()

Default constructor, needto open.

Default constructor, allocatesxdr stream, but doesnot call theopenmethod.The openmethodmustbe called
beforestreamcanberead.

8.16.2.2 BiStream(constchar � s)

Constructortakesnameof input �le.

Constructorwhich takes a char� �lename. Calls the baseclassopenmethodwith the �lename and no other
arguments.Also allocatesthexdr stream.

8.16.2.3 BiStream(constchar � s, std::ios_base::openmodemode)

Constructortakesnameof input �le, mode.

Constructorwhich takesa char� �lename andint �ags. Calls thebaseclassopenmethodwith the �lename and
�ags asarguments.Also allocatesxdr stream.

8.16.2.4 � BiStream()

Destructor, callsxdr_destroy to deletexdr stream.

Destructor, destroys thexdr streamallocatedin constructor

8.16.3 Member Function Documentation

8.16.3.1 BiStream& operator>> (String & ds)

Binary Inputstreamoperator>> .

TheStringinputoperatormust�rst readboththexdr buffer sizeandthesizeof thestringwritten. Oncetheseour
readit canthenreadandconvert theStringcorrectly.

8.16.3.2 BiStream& operator>> (char � s)

Inputoperator, readschar� from binarystreamBiStream.

Readingchararrayis a specialcase.Themethodhasno way of knowing if thelengthto theinput arrayis large
enough,it assumesit is onecharlongerthanactualstring,(Null terminatoradded).As with theStringthesizeof
thexdr buffer aswell asthechararraysizewritten mustbereadfrom thestreamprior to readingandconverting
thechararray.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DakotaBinStream.H
� DakotaBinStream.C
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8.17 BoStreamClassReference

datatypes

Public Member Functions

� BoStream()

Defaultconstructor, needto open.

� BoStream(constchar� s)

Constructortakesnameof input �le .

� BoStream(constchar� s,std::ios_base::openmodemode)

Constructortakesnameof input �le , mode.

� BoStream(constchar� s, int mode)

Constructortakesnameof input �le , mode.

� � BoStream()

Destructor, calls xdr_destroy to deletexdr stream.

� BoStream& operator<< (constString&ds)

BinaryOutputstreamoperator<< .

� BoStream& operator<< (constchar� s)

Outputoperator, writeschar� TO binary streamBoStream.

� BoStream& operator<< (constchar&c)

Outputoperator, writeschar to binary streamBoStream.

� BoStream& operator<< (constint &i)

Outputoperator, writesint to binary streamBoStream.

� BoStream& operator<< (constlong&l)

Outputoperator, writeslong to binary streamBoStream.

� BoStream& operator<< (constshort&s)

Outputoperator, writesshortto binary streamBoStream.

� BoStream& operator<< (constbool&b)

Outputoperator, writesbool to binary streamBoStream.
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� BoStream& operator<< (constdouble&d)

Outputoperator, writesdoubleto binarystreamBoStream.

� BoStream& operator<< (const�oat &f)

Outputoperator, writes�oat to binary streamBoStream.

� BoStream& operator<< (constunsignedchar&c)

Outputoperator, writesunsignedchar to binarystreamBoStream.

� BoStream& operator<< (constunsignedint &i)

Outputoperator, writesunsignedint to binarystreamBoStream.

� BoStream& operator<< (constunsignedlong &l)

Outputoperator, writesunsignedlong to binarystreamBoStream.

� BoStream& operator<< (constunsignedshort&s)

Outputoperator, writesunsignedshortto binary streamBoStream.

PrivateAttrib utes

� XDR xdrOutBuf

XDRoutputstreambuffer.

� charoutBuf [MAX_NETOBJ_SZ]

Buffer to holdconverteddatabefore it is written.

8.17.1 DetailedDescription

datatypes

The Dakota::BoStreamclassis a binary outputclasseswhich overloadsthe << operatorfor all standarddata
types (int, char, �oat, etc). The classrelies on the built in write methodswithin the ostreambaseclasses.
Dakota::BoStreaminherits from the ofstreamclass. The motivation to develop this classwas to replacethe
Roguewaveclasswhich Dakotahistoricallyusedfor binaryI/O. If available,theclassutilize rpc/xdrto construct
machineindependentbinary�les. TheseDakotarestart�les canbemovedbetweenhosts.

8.17.2 Constructor & Destructor Documentation
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8.17.2.1 BoStream()

Default constructor, needto open.

Default constructorallocatesthe xdr streambut doesnot call the open()method. The open()methodmustbe
calledbeforestreamcanbewritten to.

8.17.2.2 BoStream(constchar � s)

Constructortakesnameof input �le.

Constructor, takeschar� �lename asargument.Callsbaseclassopenmethodwith �lename andno otherargu-
ments.Also allocatesxdr stream

8.17.2.3 BoStream(constchar � s, std::ios_base::openmodemode)

Constructortakesnameof input �le, mode.

Constructor, takeschar� �lename andint �ags asarguments.Callsbaseclassopenmethodwith �lename and
�ags asarguments.Also allocatesxdr stream.Note: If no rpc/xdrsupportxdr callsare#ifdef'd out.

8.17.3 Member Function Documentation

8.17.3.1 BoStream& operator<< (constString & ds)

BinaryOutputstreamoperator<< .

The String operator<< must�rst write thexdr buffer sizeandtheoriginal string sizeto the stream.The input
operatorneedsthis informationto beableto correctlyreadandconvert theString.

8.17.3.2 BoStream& operator<< (constchar � s)

Outputoperator, writeschar� TO binarystreamBoStream.

Theoutputof char� is thesameastheoutputof the String. Thesizeof thexdr buffer andthesizeof thestring
mustbewritten �rst, thenthestringitself.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaBinStream.H
� DakotaBinStream.C
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8.18 COLIN Application ClassReference

Public Member Functions

� COLINApplication(Model&model)

constructor

� � COLINApplication()

destructor

� void DoEval (ColinPoint&point, int &priority, ColinResponse� response,boolsynch_�ag)

launch a functionevaluationeithersynchronouslyor asynchronously

� unsignedint num_evaluation_servers()

Thevalue'0' indicatesthat this is a sequentialapplication.

� void synchronize()

blocking retrieval of all pendingjobs

� int next_eval ()

nonblocking queryandretrieval of a job if completed

� void blocking_synch(constbool &blocking_synch)

constructtime.

� void dakota_asynch_�ag(constbool&asynch_�ag)

(asynchFlag not initialized properlyat construction).

PrivateMember Functions

� void map_response(ColinResponse&colin_response,constResponse&dakota_response)

utility functionfor mappinga DAKOTA responseto a COLIN response

PrivateAttrib utes

� Model & iteratedModel

referenceto theCOLINOptimizer'smodelpassedin theconstructor

� ActiveSetactiveSet

copy/conversionof theCOLIN requestvector
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� bool dakotaModelAsynchFlag

a �a g for asynchronousDAKOTA evaluations

� bool blockingSynch

neededfor APPS,to enforceblocking synch despitecall of next_eval().

� IntResponseMapdakotaResponseMap

mapof DAKOTA responsesreturnedbysynchronize_nowait()

� size_tnumObjFns

numberof objectivefunctions

� size_tnumNonlinCons

numberof nonlinearconstraints

� int num_real_params

numberof continuousdesignvariables

� int num_integer_params

numberof discretedesignvariables

� int synchronization_state

tracksthestateof asynchronousevaluations

8.18.1 DetailedDescription

COLINApplication is a DAKOTA classthat is derived from COLIN's OptApplicationhierarchy. It rede�nesa
varietyof virtual COLIN functionsto usethecorrespondingDAKOTA functions.Thisis amore�e xible algorithm
library interfacingapproachthancanbeobtainedwith thefunctionpointerapproachesusedby NPSOLOptimizer
andSNLLOptimizer.

8.18.2 Member Function Documentation

8.18.2.1 void DoEval (ColinPoint & pt, int & priority, ColinResponse� prob_response, bool synch_�ag )

launcha functionevaluationeithersynchronouslyor asynchronously

Converts the ColinPoint variablesand requestvector to DAKOTA variablesand active set vector, performsa
DAKOTA functionevaluationwith synchronizationgovernedby synch_�ag,andthencopiesthe Responsedata
to theColinResponseresponse(synchronous)or bookkeepstheresponseobject(asynchronous).
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8.18.2.2 void synchronize()

blockingretrieval of all pendingjobs

Blocking synchronizeof asynchronousDAKOTA jobsfollowedby conversionof theResponseobjectsto Colin-
Responseresponseobjects.

8.18.2.3 int next_eval ()

nonblockingqueryandretrieval of a job if completed

Nonblockingjob retrieval. Findsa completion(if available),populatesthe COLIN response,andsetsid to the
completedjob's id. Elsesetid = -1.

8.18.2.4 void map_response(ColinResponse& colin_response, const Response& dakota_response)
[private]

utility functionfor mappingaDAKOTA responseto a COLIN response

map_responseMapsa Responseobjectinto a ColinResponseclassthatis compatablewith COLIN.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� COLINApplication.H
� COLINApplication.C
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8.19 COLINOptimizer ClassTemplateReference

Wrapperclassfor optimizersde�ned usingCOLIN.

Inheritancediagramfor COLINOptimizer::

COLINOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� COLINOptimizer(Model &model)

————————————————————————–

� COLINOptimizer(Model &model, int seed)

alternateconstructorfor on-the-�y instantiations

� COLINOptimizer(NoDBBaseConstructor, Model&model)

alternateconstructorfor Iterator instantiationsbyname

� � COLINOptimizer()

destructor

� void �nd_optimum ()

Performstheiterationsto determinetheoptimalsolution.

� bool returns_multiple_points() const

COLINYmethodscanreturnmultiplepoints.

� template<> bool returns_multiple_points() const

returnis false. Overrideto returntrue if appropriate.

� template<> bool returns_multiple_points() const

returnis false. Overrideto returntrue if appropriate.
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� template<> void set_method_parameters()
� template<> void set_method_parameters()
� template<> void set_method_parameters()
� template<> void set_runtime_parameters()
� template<> void set_method_parameters()
� template<> void set_method_parameters()
� template<> void set_method_parameters()
� template<> void get_�nal_points ()
� template<> void get_�nal_points ()
� template<> void get_�nal_points ()

ProtectedMember Functions

� virtual void set_rng(int seed)

setsup therandomnumbergenerator for stochasticmethods

� virtual void set_initial_point(ColinPoint&pt)

setstheiterationstartingpointprior to minimization

� virtual void get_min_point(ColinPoint&pt)

retrievesthe�nal solutionafter minimization

� virtual void set_method_parameters()

(calledat constructiontime)

� void set_standard_method_parameters()

setsthestandard methodparameters sharedbyall methods

� virtual void set_runtime_parameters()

notavailableuntil run time

� virtual void get_�nal_points()

Getthesetof bestpointsfromthesolver.

� void resize_�nal_points(size_tnewsize)

resizebestVariablesArray

ProtectedAttrib utes

� OptimizerT� optimizer

Pointer to COLIN baseoptimizerobject.

� COLINApplication� application

Pointer to theCOLINApplicationobject.
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� colin::OptProblem< ColinPoint> problem

theCOLINproblemobject

� utilib::RNG � rng

RNGptr.

� bool blockingSynch

nonblocking

� RealsolverStartTime

Starttimefor keepingtrack of timefor solverto run.

� RealsolverTime

Timetakenby solverto run.

8.19.1 DetailedDescription

template< classOptimizerT > classDakota::COLINOptimizer < OptimizerT >

Wrapperclassfor optimizersde�ned usingCOLIN.

TheCOLINOptimizerclassprovidesa templatedwrapperfor COLIN, a Sandia-developedC++ optimizationin-
terfacelibrary. A varietyof COLIN optimizersarede�nedin theCOLINY optimizationlibrary, whichcontainsthe
optimizationcomponentsfrom theold SGOPTlibrary. COLINY containsoptimizerssuchasgeneticalgorithms,
patternsearchmethods,andothernongradient-basedtechniques.COLINOptimizerusesa COLINApplication
objectto performthefunctionevaluations.

The user input mappings are as follows: max_iterations , max_function_evaluations ,
convergence_tolerance , solution_accuracy and max_cpu_time are mappedinto COLIN's
max_iters , max_neval , ftol , accuracy , and max_time data attributes. An output setting of
verbose is passedto COLIN's set_output()function anda settingof debug activatesoutputof methodini-
tializationandsetstheCOLIN debug attributeto 10000.Referto [Hart,W.E.,2006]for additionalinformation
onCOLIN objectsandcontrols.

8.19.2 Member Function Documentation

8.19.2.1 void �nd_optimum () [inline, virtual]

Performstheiterationsto determinetheoptimalsolution.

�nd_optimum rede�nestheOptimizervirtual functionto performtheoptimizationusingCOLIN. It �rst setsup
theproblemdata,thenexecutesminimize()on theCOLIN optimizer, and�nally cataloguestheresults.

ImplementsOptimizer.
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8.19.2.2 void set_standard_method_parameters() [inline, protected]

setsthestandardmethodparameterssharedby all methods

set_standard_method_parameterspropagatesstandardDAKOTA userinput to theoptimizer.

8.19.2.3 void set_method_parameters() [inline]

specializationof set_method_parameters()for DIRECT

8.19.2.4 void set_method_parameters() [inline]

specializationof set_method_parameters()for Cobyla

8.19.2.5 void set_method_parameters() [inline]

specializationof set_method_parameters()for APPS

8.19.2.6 void set_runtime_parameters() [inline]

specializationof set_runtime_parameters()for PatternSearch

8.19.2.7 void set_method_parameters() [inline]

specializationof set_method_parameters()for PatternSearch

8.19.2.8 void set_method_parameters() [inline]

specializationof set_method_parameters()for SolisWets

8.19.2.9 void set_method_parameters() [inline]

specializationof set_method_parameters()for EAminlp

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� COLINOptimizer.H
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8.20 ColinPoint ClassReference

Public Attrib utes

� vector< double> rvec

continuousparametervalues

� vector< int > ivec

discreteparametervalues

8.20.1 DetailedDescription

A classcontaininga vectorof doublesandintegers.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� COLINApplication.H
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8.21 CollaborativeHybridStrategy ClassReference

optimizationandnonlinearleastsquaresmethods.

Inheritancediagramfor CollaborativeHybridStrategy::

CollaborativeHybridStrategy

HybridStrategy

Strategy

Public Member Functions

� CollaborativeHybridStrategy (ProblemDescDB&problem_db)

constructor

� � CollaborativeHybridStrategy ()

destructor

ProtectedMember Functions

� void run_strategy ()

Performsthecollaborativehybrid minimizationstrategy.

� constVariables& variables_results() const

returnthe�nal solutionfromthecollaborativeminimization(variables)

� constResponse& response_results() const

returnthe�nal solutionfromthecollaborativeminimization(response)

PrivateAttrib utes

� StringhybridCollabType

aboor hops

� VariablesbestVariables

bestvariablesfoundin minimization
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� ResponsebestResponse

bestresponsefoundin minimization

8.21.1 DetailedDescription

optimizationandnonlinearleastsquaresmethods.

This strategy has two approachesto hybrid minimization: (1) agent-basedusing the ABO framework; (2)
nonagent-basedusingtheHOPSPACK framework.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� CollaborativeHybridStrategy.H
� CollaborativeHybridStrategy.C
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8.22 CommandLineHandler ClassReference

Utility classfor managingcommandline inputsto DAKOTA.

Inheritancediagramfor CommandLineHandler::

CommandLineHandler

GetLongOpt

Public Member Functions

� CommandLineHandler()

defaultconstructor, requirescheck_usage() call for parsing

� CommandLineHandler(int argc,char�� argv)

constructorwith parsing

� � CommandLineHandler()

destructor

� void check_usage(int argc,char�� argv)

Printsa descriptivemessage andexits theprogramif incorrect.

� int read_restart_evals() const

insteadof a constchar� .

PrivateMember Functions

� void initialize_options()

enrolls thesupportedcommandline inputs.

� void output_version(ostream&s) const

outputstheDAKOTA version
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8.22.1 DetailedDescription

Utility classfor managingcommandline inputsto DAKOTA.

CommandLineHandlerprovidesadditionalfunctionalitythatis speci�c to DAKOTA'sneedsfor thede�nition and
parsingof commandline options. Inheritanceis usedto allow theclassto have all the functionalityof thebase
class,GetLongOpt.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� CommandLineHandler.H
� CommandLineHandler.C
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8.23 CommandShellClassReference

processeswith systemcalls.

Public Member Functions

� CommandShell()

constructor

� � CommandShell()

destructor

� CommandShell& operator<< (constchar� string)

addsstring to unixCommand

� CommandShell& operator<< (CommandShell&( � f)(CommandShell&))

allowspassingof the�ush functionto theshellusing<<

� CommandShell& �ush ()

"�ushes" theshell; i.e. executestheunixCommand

� void asynch_�ag(constbool �ag)

settheasynchFlag

� bool asynch_�ag() const

get theasynchFlag

� void suppress_output_�ag(constbool �ag)

setthesuppressOutputFlag

� bool suppress_output_�ag() const

get thesuppressOutputFlag

PrivateAttrib utes

� StringunixCommand

insertionsandthenexecutedby �ush

� bool asynchFlag

�a gsnonblocking operation (backgroundsystemcalls)
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� bool suppressOutputFlag

�a gssuppressionof shelloutput(nocommandecho)

8.23.1 DetailedDescription

processeswith systemcalls.

TheCommandShellclasswrapstheC system()utility andde�nesconvenienceoperatorsfor building acommand
stringandthenpassingit to theshell.

8.23.2 Member Function Documentation

8.23.2.1 CommandShell& �ush ()

"�ushes" theshell; i.e. executestheunixCommand

ExecutestheunixCommandby passingit to system().Appendsan"&" if asynchFlagis set(backgroundsystem
call) andechostheunixCommandto Coutif suppressOutputFlagis not set.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� CommandShell.H
� CommandShell.C
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8.24 ConcurrentStrategyClassReference

Strategy for multi-startiterationor paretosetoptimization.

Inheritancediagramfor ConcurrentStrategy::

ConcurrentStrategy

Strategy

Public Member Functions

� ConcurrentStrategy (ProblemDescDB&problem_db)
constructor

� � ConcurrentStrategy ()
destructor

ProtectedMember Functions

� void run_strategy ()
settingswithin theiterator or model.

� void initialize_iterator(int job_index)
schedulingfunction(serve_iterators() or static_schedule_iterators())

� void pack_parameters_buffer (MPIPackBuffer &send_buffer, int job_index)
pack a send_buffer for assigningan iterator job to a server

� void unpack_parameters_buffer (MPIUnpackBuffer &recv_buffer)
unpack a recv_buffer for acceptingan iterator job fromthescheduler

� void pack_results_buffer (MPIPackBuffer &send_buffer, int job_index)
pack a send_buffer for returningiterator resultsfroma server

� void unpack_results_buffer (MPIUnpackBuffer &recv_buffer, int job_index)
unpack a recv_buffer for acceptingiterator resultsfroma server

� void update_local_results(int job_index)
updatelocal prpResultswith currentiteration results
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PrivateMember Functions

� void initialize_iterator(constRealVector&param_set)

initialize_iterator(int) to updateuserDe�nedModelandselectedIterator

� void print_results() const

prints theconcurrent iterationresultssummary(calledby run_strategy())

PrivateAttrib utes

� Model userDe�nedModel

themodelusedby theiterator

� IteratorselectedIterator

theiterator usedby theconcurrentstrategy

� bool multiStartFlag

distinguishesmulti-startfromPareto-set

� RealVectorinitialPt

point in theParetosetstrategy

� RealVectorArrayparameterSets

beperformed.

8.24.1 DetailedDescription

Strategy for multi-startiterationor paretosetoptimization.

This strategy maintainstwo concurrentiterator capabilities. First, a generalcapability for runningan iterator
multiple timesfrom differentstartingpointsis provided(oftenusedfor multi-startoptimization,but not restricted
to optimization). Second,a simplecapabilityfor mappingthe "paretofrontier" (the setof optimal solutionsin
multiobjective formulations)is provided.This paretosetis mappedthroughrunninganoptimizermultiple times
for differentsetsof multiobjectiveweightings.

8.24.2 Member Function Documentation

8.24.2.1 void pack_parameters_buffer (MPIPackBuffer & send_buffer, int job_index) [inline,
protected, virtual]

packasend_buffer for assigninganiteratorjob to a server
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This virtual functionrede�nition is executedon thededicatedmasterprocessorfor self scheduling.It is not used
for peerpartitions.

Reimplementedfrom Strategy.

8.24.2.2 void unpack_parameters_buffer (MPIUnpackBuffer & recv_buffer) [inline,
protected, virtual]

unpackarecv_buffer for acceptinganiteratorjob from thescheduler

This virtual functionrede�nition is executedon an iteratorserver for dedicatedmasterself scheduling.It is not
usedfor peerpartitions.

Reimplementedfrom Strategy.

8.24.2.3 void pack_results_buffer (MPIPackBuffer & send_buffer, int job_index) [inline,
protected, virtual]

packa send_buffer for returningiteratorresultsfrom aserver

This virtual functionrede�nition is executedeitheron an iteratorserver for dedicatedmasterself schedulingor
onpeers2 throughn for staticscheduling.

Reimplementedfrom Strategy.

8.24.2.4 void unpack_results_buffer (MPIUnpackBuffer & recv_buffer, int job_index) [inline,
protected, virtual]

unpackarecv_buffer for acceptingiteratorresultsfrom a server

This virtual functionrede�nition is executedonanstrategy master(eitherthededicatedmasterprocessorfor self
schedulingor peer1 for staticscheduling).

Reimplementedfrom Strategy.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ConcurrentStrategy.H
� ConcurrentStrategy.C
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8.25 CONMINOptimizer ClassReference

Wrapperclassfor theCONMIN optimizationlibrary.

Inheritancediagramfor CONMINOptimizer::

CONMINOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� CONMINOptimizer(Model &model)

standard constructor

� CONMINOptimizer(NoDBBaseConstructor, Model&model)

alternateconstructor

� � CONMINOptimizer()

destructor

� void �nd_optimum ()

Rede�nestherun virtual functionfor theoptimizerbranch.

ProtectedMember Functions

� void derived_pre_run()

performsrun-timesetup

PrivateMember Functions

� void initialize ()

Sharedconstructorcode.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.25CONMINOptimizer ClassReference 235

� void allocate_workspace()

Allocatesworkspacefor theoptimizer.

� void deallocate_workspace()

Releasesworkspacememory.

� void allocate_constraints()

Allocatesconstraint mappings.

PrivateAttrib utes

� int conminInfo

INFO fromCONMINmanual.

� int printControl

IPRINTfromCONMINmanual(controls outputverbosity).

� int optimizationType

MINMAXfromDOT manual(minimizeor maximize).

� RealobjFnValue

valueof theobjectivefunctionpassedto CONMIN

� RealVectorconstraintValues

arrayof nonlinearconstraint valuespassedto CONMIN

� int numConminNlnConstr

total numberof nonlinearconstraintsseenbyCONMIN

� int numConminLinConstr

total numberof linear constraintsseenby CONMIN

� int numConminConstr

total numberof linear andnonlinearconstraintsseenby CONMIN

� SizetListconstraintMappingIndices

Responseconstraintsusedin computingtheCONMINconstraints.

� RealListconstraintMappingMultipliers

theCONMINconstraints.

� RealListconstraintMappingOffsets

CONMINconstraints.
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� int N1

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N2

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N3

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N4

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N5

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int NFDG

Finite difference�a g.

� int IPRINT

Flag to control amountof outputdata.

� int ITMAX

Flag to specifythemaximumnumberof iterations.

� doubleFDCH

Relative�nite differencestepsize.

� doubleFDCHM

Absolute�nite differencestepsize.

� doubleCT

Constraint thicknessparameter.

� doubleCTMIN

Minimumabsolutevalueof CTusedduringoptimization.

� doubleCTL

Constraint thicknessparameterfor linear andsideconstraints.

� doubleCTLMIN

Minimumvalueof CTL usedduringoptimization.

� doubleDELFUN

Relativeconvergencecriterion threshold.

� doubleDABFUN
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Absoluteconvergencecriterion threshold.

� double� conminDesVars

Arrayof designvariablesusedbyCONMIN(lengthN1 = numdv+2).

� double� conminLowerBnds

Arrayof lower boundsusedby CONMIN(lengthN1 = numdv+2).

� double� conminUpperBnds

Arrayof upperboundsusedbyCONMIN(lengthN1 = numdv+2).

� double� S

InternalCONMINarray.

� double� G1

InternalCONMINarray.

� double� G2

InternalCONMINarray.

� double� B

InternalCONMINarray.

� double� C

InternalCONMINarray.

� int � MS1

InternalCONMINarray.

� double� SCAL

InternalCONMINarray.

� double� DF

InternalCONMINarray.

� double� A

InternalCONMINarray.

� int � ISC

InternalCONMINarray.

� int � IC

InternalCONMINarray.
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8.25.1 DetailedDescription

Wrapperclassfor theCONMIN optimizationlibrary.

TheCONMINOptimizerclassprovidesawrapperfor CONMIN, aPublic-domainFortran77optimizationlibrary
written by Gary Vanderplaatsundercontractto NASA AmesResearchCenter. The CONMIN User's Manual
is containedin NASA TechnicalMemorandumX-62282,1978. CONMIN usesa reversecommunicationmode,
which avoids the staticmemberfunction issuesthat arisewith function pointerdesigns(seeNPSOLOptimizer
andSNLLOptimizer).

The userinput mappingsare as follows: max_iterations is mappedinto CONMIN's ITMAX parameter,
max_function_evaluations is implementeddirectly in the �nd_optimum() loop sincethereis no CON-
MIN parameterequivalent,convergence_tolerance is mappedinto CONMIN's DELFUNandDABFUN
parameters,output verbosityis mappedinto CONMIN's IPRINT parameter(verbose:IPRINT = 4; quiet:
IPRINT = 2), gradientmodeis mappedinto CONMIN's NFDGparameter, and �nite differencestepsize is
mappedinto CONMIN'sFDCHandFDCHMparameters.Referto [Vanderplaats,1978]for additionalinformation
onCONMIN parameters.

8.25.2 Member Data Documentation

8.25.2.1 int conminInfo [private]

INFO from CONMIN manual.

Informationrequestedby CONMIN: 1 = evaluateobjective andconstraints,2 = evaluategradientsof objective
andconstraints.

8.25.2.2 int printContr ol [private]

IPRINT from CONMIN manual(controlsoutputverbosity).

Valuesrangefrom 0 (nothing)to 4 (mostoutput).0 = nothing,1 = initial and�nal functioninformation,2 = all of
#1plusfunctionvalueanddesignvarsat eachiteration,3 = all of #2plusconstraintvaluesanddirectionvectors,
4 = all of #3 plus gradientsof theobjective functionandconstraints,5 = all of #4 plusproposeddesignvector,
plusobjectiveandconstraintfunctionsfrom the1-D search

8.25.2.3 int optimizationType [ private]

MINMAX from DOT manual(minimizeor maximize).

Valuesof 0 or -1 (minimize)or 1 (maximize).

8.25.2.4 RealVector constraintValues [private]

arrayof nonlinearconstraintvaluespassedto CONMIN
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This arraymustbe of nonzerolengthandmustcontainonly one-sidedinequalityconstraintswhich are< = 0
(which requiresa transformationfrom 2-sidedinequalitiesandequalities).

8.25.2.5 SizetList constraintMappingIndices [private]

Responseconstraintsusedin computingtheCONMIN constraints.

Thelengthof thelist correspondsto thenumberof CONMIN constraints,andeachentry in thelist pointsto the
correspondingDAKOTA constraint.

8.25.2.6 RealList constraintMappingMultipliers [ private]

theCONMIN constraints.

The lengthof the list correspondsto the numberof CONMIN constraints,andeachentry in the list containsa
multiplier for theDAKOTA constraintidenti�ed with constraintMappingIndices.Thesemultipliersarecurrently
+1 or -1.

8.25.2.7 RealList constraintMappingOffsets [private]

CONMIN constraints.

The length of the list correspondsto the numberof CONMIN constraints,andeachentry in the list contains
anoffsetfor theDAKOTA constraintidenti�ed with constraintMappingIndices.Theseoffsetsinvolve inequality
boundsor equalitytargets,sinceCONMIN assumesconstraintallowables= 0.

8.25.2.8 int N1 [private]

Sizevariablefor CONMIN arrays.SeeCONMIN manual.

N1 = numberof variables+ 2

8.25.2.9 int N2 [private]

Sizevariablefor CONMIN arrays.SeeCONMIN manual.

N2 = numberof constraints+ 2� (numberof variables)

8.25.2.10 int N3 [private]

Sizevariablefor CONMIN arrays.SeeCONMIN manual.

N3 = Maximumpossiblenumberof activeconstraints.

8.25.2.11 int N4 [private]

Sizevariablefor CONMIN arrays.SeeCONMIN manual.
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N4 = Maximum(N3,numberof variables)

8.25.2.12 int N5 [private]

Sizevariablefor CONMIN arrays.SeeCONMIN manual.

N5 = 2� (N4)

8.25.2.13 double CT [private]

Constraintthicknessparameter.

Thevalueof CT decreasesin magnitudeduringoptimization.

8.25.2.14 double� S [ private]

InternalCONMIN array.

Movedirectionin N-dimensionalspace.

8.25.2.15 double� G1 [ private]

InternalCONMIN array.

Temporarystorageof constraintvalues.

8.25.2.16 double� G2 [ private]

InternalCONMIN array.

Temporarystorageof constraintvalues.

8.25.2.17 double� B [private]

InternalCONMIN array.

Temporarystoragefor computationsinvolving arrayS.

8.25.2.18 double� C [private]

InternalCONMIN array.

Temporarystoragefor usewith arraysB andS.

8.25.2.19 int � MS1 [private]

InternalCONMIN array.
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Temporarystoragefor usewith arraysB andS.

8.25.2.20 double� SCAL [private]

InternalCONMIN array.

Vectorof scalingparametersfor designparametervalues.

8.25.2.21 double� DF [private]

InternalCONMIN array.

Temporarystoragefor analyticgradientdata.

8.25.2.22 double� A [private]

InternalCONMIN array.

Temporary2-D arrayfor storageof constraintgradients.

8.25.2.23 int � ISC [private]

InternalCONMIN array.

Array of �ags to identify linearconstraints.(not usedin this implementationof CONMIN)

8.25.2.24 int � IC [ private]

InternalCONMIN array.

Array of �ags to identify activeandviolatedconstraints

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� CONMINOptimizer.H
� CONMINOptimizer.C
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8.26 Constraints ClassReference

Baseclassfor thevariableconstraintsclasshierarchy.

Inheritancediagramfor Constraints::

Constraints

AllConstraints DistinctConstraints MergedConstraints

Public Member Functions

� Constraints()

defaultconstructor

� Constraints(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� Constraints(constpair< short,short> &view)

alternateconstructorfor instantiationson the�y

� Constraints(constConstraints&con)

copyconstructor

� virtual � Constraints()

destructor

� Constraintsoperator=(constConstraints&con)

assignmentoperator

� virtual constRealVector& continuous_lower_bounds() const

returntheactivecontinuousvariablelower bounds

� virtual void continuous_lower_bounds(constRealVector&c_l_bnds)

settheactivecontinuousvariablelower bounds

� virtual constRealVector& continuous_upper_bounds() const

returntheactivecontinuousvariableupperbounds

� virtual void continuous_upper_bounds(constRealVector&c_u_bnds)

settheactivecontinuousvariableupperbounds
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� virtual constIntVector& discrete_lower_bounds() const

returntheactivediscretevariablelower bounds

� virtual void discrete_lower_bounds(constIntVector&d_l_bnds)

settheactivediscretevariablelower bounds

� virtual constIntVector& discrete_upper_bounds() const

returntheactivediscretevariableupperbounds

� virtual void discrete_upper_bounds(constIntVector&d_u_bnds)

settheactivediscretevariableupperbounds

� virtual constRealVector& inactive_continuous_lower_bounds() const

returntheinactivecontinuouslower bounds

� virtual void inactive_continuous_lower_bounds(constRealVector&i_c_l_bnds)

settheinactivecontinuouslower bounds

� virtual constRealVector& inactive_continuous_upper_bounds() const

returntheinactivecontinuousupperbounds

� virtual void inactive_continuous_upper_bounds(constRealVector&i_c_u_bnds)

settheinactivecontinuousupperbounds

� virtual constIntVector& inactive_discrete_lower_bounds() const

returntheinactivediscretelower bounds

� virtual void inactive_discrete_lower_bounds(constIntVector&i_d_l_bnds)

settheinactivediscretelower bounds

� virtual constIntVector& inactive_discrete_upper_bounds() const

returntheinactivediscreteupperbounds

� virtual void inactive_discrete_upper_bounds(constIntVector&i_d_u_bnds)

settheinactivediscreteupperbounds

� virtual RealVectorall_continuous_lower_bounds() const

returnsa singlearraywith all continuouslower bounds

� virtual void all_continuous_lower_bounds(constRealVector&a_c_l_bnds)

setsall continuouslower boundsusinga singlearray

� virtual RealVectorall_continuous_upper_bounds() const

returnsa singlearraywith all continuousupperbounds
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� virtual void all_continuous_upper_bounds(constRealVector&a_c_u_bnds)

setsall continuousupperboundsusinga singlearray

� virtual IntVectorall_discrete_lower_bounds() const

returnsa singlearraywith all discretelower bounds

� virtual void all_discrete_lower_bounds(constIntVector&a_d_l_bnds)

setsall discretelower boundsusinga singlearray

� virtual IntVectorall_discrete_upper_bounds() const

returnsa singlearraywith all discreteupperbounds

� virtual void all_discrete_upper_bounds(constIntVector&a_d_u_bnds)

setsall discreteupperboundsusinga singlearray

� virtual void write (ostream&s) const

write a variableconstraintsobjectto anostream

� virtual void read(istream&s)

reada variableconstraintsobjectfroman istream

� size_tnum_linear_ineq_constraints() const

returnthenumberof linear inequalityconstraints

� size_tnum_linear_eq_constraints() const

returnthenumberof linear equalityconstraints

� constRealMatrix& linear_ineq_constraint_coeffs () const

returnthelinear inequalityconstraint coef�cients

� void linear_ineq_constraint_coeffs(constRealMatrix&lin_ineq_coeffs)

setthelinear inequalityconstraint coef�cients

� constRealVector& linear_ineq_constraint_lower_bounds() const

returnthelinear inequalityconstraint lower bounds

� void linear_ineq_constraint_lower_bounds(constRealVector&lin_ineq_l_bnds)

setthelinear inequalityconstraint lower bounds

� constRealVector& linear_ineq_constraint_upper_bounds() const

returnthelinear inequalityconstraint upperbounds

� void linear_ineq_constraint_upper_bounds(constRealVector&lin_ineq_u_bnds)

setthelinear inequalityconstraint upperbounds

� constRealMatrix& linear_eq_constraint_coeffs() const
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returnthelinear equalityconstraint coef�cients

� void linear_eq_constraint_coeffs (constRealMatrix&lin_eq_coeffs)
setthelinear equalityconstraint coef�cients

� constRealVector& linear_eq_constraint_targets() const
returnthelinear equalityconstraint targets

� void linear_eq_constraint_targets(constRealVector&lin_eq_targets)
setthelinear equalityconstraint targets

� size_tnum_nonlinear_ineq_constraints() const
returnthenumberof nonlinearinequalityconstraints

� size_tnum_nonlinear_eq_constraints() const
returnthenumberof nonlinearequalityconstraints

� constRealVector& nonlinear_ineq_constraint_lower_bounds() const
returnthenonlinearinequalityconstraint lower bounds

� void nonlinear_ineq_constraint_lower_bounds(constRealVector&nln_ineq_l_bnds)
setthenonlinearinequalityconstraint lower bounds

� constRealVector& nonlinear_ineq_constraint_upper_bounds() const
returnthenonlinearinequalityconstraint upperbounds

� void nonlinear_ineq_constraint_upper_bounds(constRealVector&nln_ineq_u_bnds)
setthenonlinearinequalityconstraint upperbounds

� constRealVector& nonlinear_eq_constraint_targets() const
returnthenonlinearequalityconstraint targets

� void nonlinear_eq_constraint_targets(constRealVector&nln_eq_targets)
setthenonlinearequalityconstraint targets

� Constraintscopy () const
for usewhena deepcopyis needed(therepresentationis _not_shared)

� void reshape(constsize_t&num_nln_ineq_cons,constsize_t&num_nln_eq_cons,constsize_t&num_-
lin_ineq_cons,constsize_t&num_lin_eq_cons)

Constraintshierarchy.

� void reshape(constSizet2DArray &vars_comps)
reshapetheboundsarrayswithin theConstraintshierarchy

� bool is_null () const
functionto check constraintsRep(doesthisenvelopecontaina letter)
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ProtectedMember Functions

� Constraints(BaseConstructor, constProblemDescDB&problem_db,constpair< short,short> &view)

derivedclassconstructors - Coplien,p. 139)

� virtual void copy_rep(constConstraints� con_rep)

Usedbycopy()to copythecontentsof a letterclass.

� virtual void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape(Sizet2DArray&) to rehapethecontentsof a letter class.

� void manage_linear_constraints(constProblemDescDB&problem_db)

coef�cient input to matrices,andassigndefaults

ProtectedAttrib utes

� pair< short,short> variablesView

view enumerations

� size_tnumNonlinearIneqCons

numberof nonlinearinequalityconstraints

� size_tnumNonlinearEqCons

numberof nonlinearequalityconstraints

� RealVectornonlinearIneqConLowerBnds

nonlinearinequalityconstraint lower bounds

� RealVectornonlinearIneqConUpperBnds

nonlinearinequalityconstraint upperbounds

� RealVectornonlinearEqConTargets

nonlinearequalityconstraint targets

� size_tnumLinearIneqCons

numberof linear inequalityconstraints

� size_tnumLinearEqCons

numberof linear equalityconstraints

� RealMatrixlinearIneqConCoeffs

linear inequalityconstraint coef�cients

� RealMatrixlinearEqConCoeffs

linear equalityconstraint coef�cients
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� RealVectorlinearIneqConLowerBnds

linear inequalityconstraint lower bounds

� RealVectorlinearIneqConUpperBnds

linear inequalityconstraint upperbounds

� RealVectorlinearEqConTargets

linear equalityconstraint targets

� RealVectoremptyRealVector

novariableconstraintscorrespondingto therequest

� IntVectoremptyIntVector

novariableconstraintscorrespondingto therequest

PrivateMember Functions

� Constraints� get_constraints(constProblemDescDB&problem_db,constpair< short,short> &view)

appropriatederivedtype.

� Constraints� get_constraints(constpair< short,short> &view) const

derivedtype.

PrivateAttrib utes

� Constraints� constraintsRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingconstraintsRep

8.26.1 DetailedDescription

Baseclassfor thevariableconstraintsclasshierarchy.

TheConstraintsclassis thebaseclassfor theclasshierarchymanagingbound,linear, andnonlinearconstraints.
Using the variablelower andupperboundsarraysfrom the input speci�cation,differentderivedclassesde�ne
differentviewsof thisdata.Thelinearandnonlinearconstraintdatais consistentin all viewsandis managedatthe
baseclasslevel. For memoryef�ciency andenhancedpolymorphism,thevariableconstraintshierarchyemploys
the"letter/envelopeidiom" (seeCoplien"AdvancedC++", p. 133),for which thebaseclass(Constraints) serves
astheenvelopeandoneof thederivedclasses(selectedin Constraints::get_constraints()) servesastheletter.
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8.26.2 Constructor & Destructor Documentation

8.26.2.1 Constraints ()

defaultconstructor

The default constructor: constraintsRepis NULL in this case(a populatedproblem_dbis neededto build a
meaningfulConstraintsobject).This makesit necessaryto checkfor NULL in thecopy constructor, assignment
operator, anddestructor.

8.26.2.2 Constraints (constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

The envelopeconstructoronly needsto extract enoughdatato properlyexecuteget_constraints,sincethe con-
structoroverloadedwith BaseConstructorbuilds theactualbaseclassdatainheritedby thederivedclasses.

8.26.2.3 Constraints (constpair< short, short > & view)

alternateconstructorfor instantiationson the�y

Envelopeconstructorfor instantiationson the�y .

8.26.2.4 Constraints (constConstraints & con)

copy constructor

Copy constructormanagessharingof constraintsRepandincrementingof referenceCount.

8.26.2.5 � Constraints () [virtual]

destructor

DestructordecrementsreferenceCountandonly deletesconstraintsRepwhenreferenceCountreacheszero.

8.26.2.6 Constraints (BaseConstructor, constProblemDescDB& problem_db, constpair< short, short >
& view) [protected]

derivedclassconstructors- Coplien,p. 139)

This constructoris theonewhichmustbuild thebaseclassdatafor all derivedclasses.get_constraints()instanti-
atesa derivedclassletterandthederivedconstructorselectsthis baseclassconstructorin its initialization list (to
avoid recursionin thebaseclassconstructorcallingget_constraints()again).SincetheletterIS therepresentation,
its reppointeris setto NULL (anuninitializedpointercausesproblemsin � Constraints).
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8.26.3 Member Function Documentation

8.26.3.1 Constraints operator= (constConstraints & con)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old constraintsRep,assignsnew constraintsRep,andincre-
mentsreferenceCountfor new constraintsRep.

8.26.3.2 Constraints copy () const

for usewhenadeepcopy is needed(therepresentationis _not_shared)

Deepcopiesareusedfor history mechanismssuchasbestVariablesanddata_pairssincethesemustcatalogue
copies(andshouldnot changeastherepresentationwithin currentVariableschanges).

8.26.3.3 void reshape(constsize_t& num_nln_ineq_cons, constsize_t& num_nln_eq_cons, constsize_t
& num_lin_ineq_cons, constsize_t& num_lin_eq_cons)

Constraintshierarchy.

Resizesthelinearandnonlinearconstraintarraysat thebaseclass.DoesNOT currentlyresizethederivedbounds
arrays.

8.26.3.4 void reshape(constSizet2DArray & vars_comps)

reshapetheboundsarrayswithin theConstraintshierarchy

Resizesthederivedboundsarrays.

8.26.3.5 void manage_linear_constraints(constProblemDescDB& problem_db) [protected]

coef�cient input to matrices,andassigndefaults

Conveniencefunctioncalledfrom derivedclassconstructors.Thenumberof variablesactive for applyinglinear
constraintsis currentlyde�ned to bethenumberof activecontinuousvariablesplusthenumberof activediscrete
variables(the mostgeneralcase),even thoughvery few optimizerscancurrentlysupportmixed variablelinear
constraints.

8.26.3.6 Constraints � get_constraints(constProblemDescDB& problem_db, constpair< short, short >
& view) [private]

appropriatederivedtype.

InitializesconstraintsRepto theappropriatederivedtype,asgivenby thevariablesview.
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8.26.3.7 Constraints � get_constraints(constpair< short, short > & view) const [private]

derivedtype.

InitializesconstraintsRepto theappropriatederivedtype,asgivenby thevariablesview. Thedefaultderivedclass
constructorsareinvoked.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaConstraints.H
� DakotaConstraints.C
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8.27 CtelRegexpClassReference

Public Types

� enumRStatus{

GOOD = 0, EXP_TOO_BIG, OUT_OF_MEM , TOO_MANY_PAR,

UNMATCH_PAR, STARPLUS_EMPTY, STARPLUS_NESTED, INDEX_RANGE ,

INDEX_MA TCH, STARPLUS_NOTHING , TRAILING , INT_ERROR,

BAD_PARAM , BAD_OPCODE }

occurs with this implementation.

Public Member Functions

� CtelRegexp (conststd::string&pattern)

Constructor- compilea regular expression.

� � CtelRegexp ()

Destructor.

� bool compile(conststd::string&pattern)

Compilea new regular expression.

� std::stringmatch(conststd::string&str)

that is a sub-stringmatching with theregular expression

� bool match(conststd::string&str, size_t� start,size_t� size)

anotherform of matching; returnstheindexesof themaching

� RStatusgetStatus()

Getstatus.

� conststd::string& getStatusMsg()

Getstatusmessage.

� void clearErrors()

Clear all errors.

� conststd::string& getRe()

Returnregular expressionpattern.

� bool split (conststd::string&str, std::vector< std::string> &all_matches)
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Split.

PrivateMember Functions

� CtelRegexp (constCtelRegexp &)

Privatecopyconstructor.

� CtelRegexp & operator=(constCtelRegexp &)

Privateassignmentoperator.

PrivateAttrib utes

� std::stringstrPattern

STLstring to holdpattern.

� regexp � r

Pointer to regexp.

� RStatusstatus

Returnstatus,enumeratedtype.

� std::stringstatusMsg

STLstring to holdstatusmessage.

8.27.1 DetailedDescription

DESCRIPTION:Wrapperfor theRegularExpressionengine(regexp ) releasedby HenrySpencerof theUniver-
sity of Toronto.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� CtelRegExp.H
� CtelRegExp.C
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8.28 DataFitSurrModel ClassReference

data�t surrogates(globalandlocal)

Inheritancediagramfor DataFitSurrModel::

DataFitSurrModel

SurrogateModel

Model

Public Member Functions

� DataFitSurrModel(ProblemDescDB&problem_db)

constructor

� DataFitSurrModel(Iterator &dace_iterator, Model &actual_model,constpair< short, short > &view,
constActiveSet&set, constString &approx_type,constshort&approx_order, constString &corr_type,
constshort&corr_order, constString&sample_reuse)

alternateconstructorfor instantiationson the�y

� � DataFitSurrModel()

destructor

ProtectedMember Functions

� void derived_compute_response(constActiveSet&set)

portionof compute_response()speci�c to DataFitSurrModel

� void derived_asynch_compute_response(constActiveSet&set)

portionof asynch_compute_response()speci�c to DataFitSurrModel

� constResponseArray& derived_synchronize()

portionof synchronize()speci�c to DataFitSurrModel

� constIntResponseMap& derived_synchronize_nowait ()

portionof synchronize_nowait()speci�c to DataFitSurrModel
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� Iterator& subordinate_iterator()

returndaceIterator

� Model & surrogate_model()

returnthis modelinstance

� Model & truth_model()

returnactualModel

� void derived_subordinate_models(ModelList&ml, bool recurse_�ag)

returnactualModel(andoptionallyits sub-models)

� void update_from_subordinate_model (bool recurse_�ag=true)

passrequestto actualModelif recursingandthenupdatefromit

� Interface& interface()

returnapproxInterface

� void surrogate_bypass(boolbypass_�ag)

anylower-levelsurrogates.

� void surrogate_function_indices(constIntSet&surr_fn_indices)

andApproximationInterface::approxFnIndices

� void build_approximation()

daceIterator/actualModelto generatenew datapoints

� boolbuild_approximation(constVariables&vars,constResponse&response)

augmentthevars/responseanchor point

� void update_approximation(constVariables&vars,constResponse&response,bool rebuild_�ag)

approximationif requested

� void update_approximation(constVariablesArray&vars_array, constResponseArray&resp_array, bool
rebuild_�ag)

approximationif requested

� void append_approximation(constVariables&vars,constResponse&response,bool rebuild_�ag)

requested(requestsforwardedto approxInterface)

� void append_approximation(constVariablesArray&vars_array, constResponseArray&resp_array, bool
rebuild_�ag)

rebuilds it if requested(requestsforwardedto approxInterface)

� Array< Approximation> & approximations()

retrievethesetof ApproximationsfromapproxInterface
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� constRealVectorArray& approximation_coef�cients ()

(requestforwardedto approxInterface)

� void approximation_coef�cients (constRealVectorArray&approx_coeffs)

(requestforwardedto approxInterface)

� void print_coef�cients (ostream&s, size_tindex) const

(requestforwardedto approxInterface)

� constRealVector& approximation_variances(constRealVector&c_vars)

(requestforwardedto approxInterface)

� constList< SurrogateDataPoint> & approximation_data(size_tindex)

(requestforwardedto approxInterface)

� void component_parallel_mode(shortmode)

updatecomponentparallel modefor supportingparallelismin actualModel

� void derived_init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setup actualModelfor parallel operations

� void derived_init_serial()

setup actualModelfor serial operations.

� void derived_set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setactiveparallel con�guration within actualModel

� void derived_free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

(requestforwardedto actualModel)

� void serve ()

Completeswhena terminationmessage is receivedfromstop_servers().

� void stop_servers()

whenDataFitSurrModeliteration is complete.

� constString& interface_id() const

returntheapproxInterfaceidenti�er

� int evaluation_id() const

returnthecurrentevaluationid for theDataFitSurrModel

� void set_evaluation_reference()

(requestforwardedto approxInterfaceandactualModel)
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� void �ne_grained_evaluation_counters()

andactualModel

� void print_evaluation_summary(ostream&s, bool minimal_header=false,bool relative_count=true)const

(requestforwardedto approxInterfaceandactualModel)

PrivateMember Functions

� void update_global()

Updates�t arraysfor globalapproximations.

� void update_local_multipoint()

Updates�t arraysfor local or multipointapproximations.

� void build_global()

Buildsa global approximationusingdaceIterator.

� void build_local_multipoint()

Buildsa local or multipointapproximationusingactualModel.

� void update_actual_model()

updateactualModelwith datafromcurrentvariables/labels/bounds/targets

� void update_from_actual_model ()

updatecurrentvariables/labels/bounds/targetswith datafromactualModel

� bool inside(constRealVector&c_vars,constIntVector&d_vars)

[d_l_bnds,d_u_bnds]

PrivateAttrib utes

� int surrModelEvals

derived_asynch_compute_response()

� StringsampleReuse

(defaultif samples�le), or none (defaultif no samples�le)

� StringsampleReuseFile

�le namefor samples_file speci�cation

� VariablesListreuseFileVars

arrayof variablessetsreadfromthesamples_file
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� ResponseListreuseFileResponses
arrayof responsesetsreadfromthesamples_file

� InterfaceapproxInterface
(requiredfor bothglobal andlocal)

� ModelactualModel
(optionalfor global, requiredfor local)

� IteratordaceIterator
(optionalfor global sincerestartdatamayalsobeused)

8.28.1 DetailedDescription

data�t surrogates(globalandlocal)

The DataFitSurrModelclassmanagesglobal or local approximations(surrogatesthat involve data�ts) that are
usedin placeof anexpensive model. TheclasscontainsanapproxInterface(requiredfor bothglobalandlocal)
which managesthe approximatefunction evaluations,an actualModel(optional for global, requiredfor local)
which providestruth evaluationsfor building thesurrogate,anda daceIterator(optionalfor global,not usedfor
local) which selectsparametersetson which to evaluateactualModelin orderto generatethenecessarydatafor
building globalapproximations.

8.28.2 Member Function Documentation

8.28.2.1 void derived_compute_response(constActiveSet& set) [protected, virtual]

portionof compute_response()speci�c to DataFitSurrModel

ComputetheresponsesynchronouslyusingactualModel,approxInterface,or both(mixedcase).For theapprox-
Interfaceportion,build theapproximationif needed,evaluatetheapproximateresponse,andapplycorrection(if
active) to theresults.

Reimplementedfrom Model.

8.28.2.2 void derived_asynch_compute_response(constActiveSet& set) [protected, virtual]

portionof asynch_compute_response()speci�c to DataFitSurrModel

Computethe responseasynchronouslyusing actualModel,approxInterface, or both (mixed case). For the
approxInterfaceportion, build the approximationif neededandevaluatethe approximateresponsein a quasi-
asynchronousapproach(ApproximationInterface::map() performsthemapsynchronouslyandbookkeepsthere-
sultsfor returnin derived_synchronize()below).

Reimplementedfrom Model.
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8.28.2.3 constResponseArray& derived_synchronize() [ protected, virtual]

portionof synchronize()speci�c to DataFitSurrModel

Blocking retrieval of asynchronousevaluationsfrom actualModel,approxInterface,or both (mixed case). For
the approxInterfaceportion, applycorrection(if active) to eachresponsein the array. derived_synchronize()is
designedfor thegeneralcasewherederived_asynch_compute_response()maybeinconsistentin its useof actual
evaluations,approximateevaluations,or both.

Reimplementedfrom Model.

8.28.2.4 constIntResponseMap& derived_synchronize_nowait () [ protected, virtual]

portionof synchronize_nowait() speci�c to DataFitSurrModel

Nonblocking retrieval of asynchronousevaluations from actualModel, approxInterface, or both (mixed
case). For the approxInterface portion, apply correction (if active) to each responsein the map.
derived_synchronize_nowait() is designedfor thegeneralcasewherederived_asynch_compute_response()may
beinconsistentin its useof actualevals,approxevals,or both.

Reimplementedfrom Model.

8.28.2.5 void build_approximation () [protected, virtual]

daceIterator/actualModelto generatenew datapoints

This functionconstructsa new approximation,discardingany previousdata. It constructsany requiredcurrent-
Pointsanddoesnotde�ne ananchorPoint.

Reimplementedfrom Model.

8.28.2.6 bool build_approximation (constVariables& vars, constResponse& response) [protected,
virtual]

augmentthevars/responseanchorpoint

This functionconstructsa new approximation,discardingany previousdata. It usesthepasseddatato populate
theanchorPointandconstructsany requiredcurrentPoints.

Reimplementedfrom Model.

8.28.2.7 void update_approximation (constVariables & vars, constResponse& response, bool
rebuild_�ag ) [protected, virtual]

approximationif requested

This function populates/replacesApproximation::anchorPointand rebuilds the approximation,if requested.It
doesnot clearotherdata(i.e., Approximation::currentPoints) anddoesnot updatetheactualModelwith revised
bounds,labels,etc.Thus,it updatesdatafrom a previouscall to build_approximation(), andis not intendedto be
usedin isolation.

Reimplementedfrom Model.
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8.28.2.8 void update_approximation (constVariablesArray & vars_array, constResponseArray&
resp_array, bool rebuild_�ag ) [ protected, virtual]

approximationif requested

This function populates/replacesApproximation::currentPointsandrebuilds the approximation,if requested.It
doesnot clearotherdata(i.e., Approximation::anchorPoint) anddoesnot updatethe actualModelwith revised
bounds,labels,etc.Thus,it updatesdatafrom a previouscall to build_approximation(), andis not intendedto be
usedin isolation.

Reimplementedfrom Model.

8.28.2.9 void append_approximation (constVariables & vars, constResponse& response, bool
rebuild_�ag ) [protected, virtual]

requested(requestsforwardedto approxInterface)

This functionappendsonepoint to Approximation::currentPointsandrebuilds theapproximation,if requested.It
doesnot modify otherdata(i.e., Approximation::anchorPoint) anddoesnot updatetheactualModelwith revised
bounds,labels,etc.Thus,it appendsto datafrom apreviouscall to build_approximation(), andis not intendedto
beusedin isolation.

Reimplementedfrom Model.

8.28.2.10 void append_approximation (constVariablesArray & vars_array, constResponseArray&
resp_array, bool rebuild_�ag ) [protected, virtual]

rebuilds it if requested(requestsforwardedto approxInterface)

This function appendsmultiple points to Approximation::currentPointsand rebuilds the approximation,if re-
quested.It doesnot modify otherdata(i.e., Approximation::anchorPoint) anddoesnot updatetheactualModel
with revisedbounds,labels,etc. Thus,it appendsto datafrom a previouscall to build_approximation(), andis
not intendedto beusedin isolation.

Reimplementedfrom Model.

8.28.2.11 void derived_init_communicators(constint & max_iterator_concurrency, bool recurse_�ag=
true ) [inline, protected, virtual]

setupactualModelfor paralleloperations

asynchronous�ags needto be initialized for thesub-models.In addition,max_iterator_concurrency is theouter
level iteratorconcurrency, not theDACE concurrency thatactualModelwill see,andrecomputingthemessage_-
lengthsonthesub-modelis probablynotabadideaeither. Therefore,recomputeeverythingonactualModelusing
init_communicators.

Reimplementedfrom Model.

8.28.2.12 int evaluation_id () const [inline, protected, virtual]

returnthecurrentevaluationid for theDataFitSurrModel
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returntheDataFitSurrModelevaluationcount.Dueto possiblyintermittentuseof surrogatebypass,this is not the
sameaseithertheapproxInterfaceor actualModelmodelevaluationcounts.It alsodoesnotdistinguishduplicate
evals.

Reimplementedfrom Model.

8.28.2.13 void build_global () [private]

Builds aglobalapproximationusingdaceIterator.

Determinesamplepoints to usein building the approximationand then evaluatethem on actualModelusing
daceIterator. Any changesto theboundsshouldbeperformedby settingthemat a higherlevel (e.g.,SurrBased-
OptStrategy).

8.28.2.14 void build_local_multipoint () [private]

Builds a localor multipointapproximationusingactualModel.

Evaluatethevalue,gradient,andpossiblyHessianneededfor a local or multipoint approximationusingactual-
Model.

8.28.2.15 void update_actual_model() [ private]

updateactualModelwith datafrom currentvariables/labels/bounds/targets

Updatevariablesand constraintsdatawithin actualModelusing valuesand labels from currentVariablesand
bound/linear/nonlinearconstraintsfrom userDe�nedConstraints.

8.28.2.16 void update_from_actual_model() [private]

updatecurrentvariables/labels/bounds/targetswith datafrom actualModel

Updatevaluesand labelsin currentVariablesandbound/linear/nonlinearconstraintsin userDe�nedConstraints
from variablesandconstraintsdatawithin actualModel.

8.28.3 Member Data Documentation

8.28.3.1 Model actualModel [private]

(optionalfor global,requiredfor local)

actualModelis unrestrictedin type;arbitrarynestingsarepossible.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataFitSurrModel.H
� DataFitSurrModel.C
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8.29 DataInterface ClassReference

Handleclassfor interfacespeci�cationdata.

Public Member Functions

� DataInterface()

constructor

� DataInterface(constDataInterface&)

copyconstructor

� � DataInterface()

destructor

� DataInterface& operator=(constDataInterface&)

assignmentoperator

� void write (ostream&s) const

write a DataInterfaceobjectto anostream

� void read(MPIUnpackBuffer &s)

reada DataInterfaceobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataInterfaceobjectto a packedMPI buffer

Public Attrib utes

� DataInterfaceRep� dataIfaceRep
pointerto thebody(handle-bodyidiom)

8.29.1 DetailedDescription

Handleclassfor interfacespeci�cationdata.

The DataInterfaceclassis usedto provide a memory managementhandlefor the data in DataInterfaceRep.
It is populatedby IDRProblemDescDB::interface_kwhandler()and is queriedby the ProblemDescDB::get_-
< datatype> () functions.A list of DataInterfaceobjectsis maintainedin ProblemDescDB::dataInterfaceList, one
for eachinterfacespeci�cationin aninput �le.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DataInterface.H
� DataInterface.C
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8.30 DataMethod ClassReference

Handleclassfor methodspeci�cationdata.

Public Member Functions

� DataMethod()

constructor

� DataMethod(constDataMethod&)

copyconstructor

� � DataMethod()

destructor

� DataMethod& operator=(constDataMethod&)

assignmentoperator

� void write (ostream&s) const

write a DataMethodobjectto an ostream

� void read(MPIUnpackBuffer &s)

reada DataMethodobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataMethodobjectto a packedMPI buffer

Public Attrib utes

� DataMethodRep� dataMethodRep
pointerto thebody(handle-bodyidiom)

8.30.1 DetailedDescription

Handleclassfor methodspeci�cationdata.

TheDataMethodclassis usedto provideamemorymanagementhandlefor thedatain DataMethodRep. It is pop-
ulatedby IDRProblemDescDB::method_kwhandler()andis queriedby theProblemDescDB::get_< datatype> ()
functions.A list of DataMethodobjectsis maintainedin ProblemDescDB::dataMethodList, onefor eachmethod
speci�cationin aninput �le.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



264 DAK OTA ClassDocumentation

� DataMethod.H
� DataMethod.C
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8.31 DataMethodRepClassReference

Bodyclassfor methodspeci�cationdata.

Public Attrib utes

� StringidMethod

theid_method speci�cationin MethodIndContr ol)

� StringmodelPointer

(fromthemodel_pointer speci�cationin MethodIndContr ol)

� shortmethodOutput

(fromtheoutput speci�cationin MethodIndContr ol)

� int maxIterations

max_iterationsspeci�cationin MethodIndContr ol)

� int maxFunctionEvaluations

themax_function_evaluations speci�cationin MethodIndContr ol)

� bool speculativeFlag

(fromthespeculative speci�cationin MethodIndContr ol)

� RealconvergenceTolerance

convergence_tolerancespeci�cationin MethodIndContr ol)

� RealconstraintTolerance

constraint_tolerancespeci�cationin MethodIndContr ol)

� bool methodScaling

MethodIndContr ol)

� RealVectorlinearIneqConstraintCoeffs

MethodIndControl).

� RealVectorlinearIneqLowerBnds

linear_inequality_lower_boundsspeci�cationin MethodIndContr ol)

� RealVectorlinearIneqUpperBnds

linear_inequality_upper_boundsspeci�cationin MethodIndContr ol)
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� StringArraylinearIneqScaleTypes

linear_inequality_scale_typesspeci�cationin MethodIndContr ol)

� RealVectorlinearIneqScales

linear_inequality_scalesspeci�cationin MethodIndContr ol)

� RealVectorlinearEqConstraintCoeffs

MethodIndControl).

� RealVectorlinearEqTargets

linear_equality_targetsspeci�cationin MethodIndContr ol)

� StringArraylinearEqScaleTypes

linear_equality_scale_typesspeci�cationin MethodIndContr ol)

� RealVectorlinearEqScales

linear_equality_scalesspeci�cationin MethodIndContr ol)

� StringmethodName

or parameterstudymethods

� StringsubMethodName

(fromthesub_method_name speci�cationin SBL/SBG)

� StringsubMethodPointer

method(fromthesub_method_pointer speci�cationin SBL/SBG)

� int surrBasedLocalSoftConvLimit

soft_convergence_limitspeci�cationin MethodSBL)

� bool surrBasedLocalLayerBypass

layeringsin evaluatingtruth responsevaluesin SBL.

� RealsurrBasedLocalTRInitSize

distance(upperbound- lower bound)for each variable

� RealsurrBasedLocalTRMinSize

regions)

� RealsurrBasedLocalTRContractTrigger

thisvalue("eta_1"in theConn-Gould-Toint trust region book)

� RealsurrBasedLocalTRExpandTrigger

value("eta_2" in theConn-Gould-Toint trust region book)

� RealsurrBasedLocalTRContract
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(fromthecontraction_factor speci�cationin MethodSBL)

� RealsurrBasedLocalTRExpand

(fromtheexpansion_factor speci�cationin MethodSBL)

� shortsurrBasedLocalSubProbObj

LAGRANGIAN_OBJECTIVE,or AUGMENTED_LAGRANGIAN_OBJECTIVE.

� shortsurrBasedLocalSubProbCon

LINEARIZED_CONSTRAINTS,or ORIGINAL_CONSTRAINTS.

� shortsurrBasedLocalMeritFn

BASIC_LAGRANGIAN,or AUGMENTED_LAGRANGIAN.

� shortsurrBasedLocalAcceptLogic

SBLiterateacceptancelogic: TR_RATIO or FILTER.

� shortsurrBasedLocalConstrRelax

SBLconstraint relaxationmethod:NO_RELAXor HOMOTOPY.

� bool surrBasedGlobalReplacePts

next surrogateis basedin thesurrogate_based_global strategy.

� StringminMaxType

theoptimization_type speci�cationin MethodDOTDC

� StringdlDetails

stringof optionsfor a dynamicallylinkedsolver

� int verifyLevel

theverify_level speci�cationin MethodNPSOLDC

� RealfunctionPrecision

thefunction_precision speci�cationin MethodNPSOLDC

� ReallineSearchTolerance

thelinesearch_tolerance speci�cationin MethodNPSOLDC

� RealabsConvTol

absolutefunctionconvergencetolerance

� RealxConvTol

x-convergencetolerance

� RealsingConvTol

singularconvergencetolerance
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� RealsingRadius

radiusfor singularconvergencetest

� RealfalseConvTol

false-convergencetolerance

� RealinitTRRadius

initial trust radius

� int covarianceType

kindof covariancerequired

� bool regressDiag

whetherto print theregressiondiagnosticvector

� StringsearchMethod

interior-pointmethodsin MethodOPTPPDC

� RealgradientTolerance

thegradient_tolerance speci�cationin MethodOPTPPDC

� RealmaxStep

themax_step speci�cationin MethodOPTPPDC

� StringmeritFn

interior-pointmethodsin MethodOPTPPDC

� StringcentralPath

methodsin MethodOPTPPDC

� RealstepLenToBoundary

interior-pointmethodsin MethodOPTPPDC

� RealcenteringParam

interior-pointmethodsin MethodOPTPPDC

� int searchSchemeSize

MethodOPTPPDC

� RealinitStepLength

MethodAPPSDC

� RealcontractStepLength

MethodAPPSDC
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� RealthreshStepLength

MethodAPPSDC

� RealsolnTarget

MethodAPPSDC

� StringevalSynchronize

MethodAPPSDC

� StringmeritFunction

MethodAPPSDC

� RealconstrPenalty

MethodAPPSDC

� RealsmoothFactor

MethodAPPSDC

� StringevalSynchronization

methodsin MethodCOLINYPS andMethodAPPS

� RealconstraintPenalty

MethodCOLINYSW andMethodCOLINYEA

� bool constantPenalty

MethodCOLINYPS andMethodCOLINYSW

� RealglobalBalanceParam

MethodCOLINYDIR

� ReallocalBalanceParam

MethodCOLINYDIR

� RealmaxBoxSize

themax_boxsize_limit for theDIRECTmethodin MethodCOLINYDIR

� RealminBoxSize

andMethodNCSUDC

� StringboxDivision

theDIRECTmethodin MethodCOLINYDIR

� bool mutationAdaptive

MethodCOLINYEA

� bool showMiscOptions
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theshow_misc_options speci�cationin MethodCOLINYDC

� StringArraymiscOptions

themisc_options speci�cationin MethodCOLINYDC

� RealsolnAccuracy

thesolution_accuracy speci�cationin MethodCOLINYDC

� RealcrossoverRate

thecrossover_rate speci�cationfor EAmethodsin MethodCOLINYEA

� RealmutationRate

themutation_rate speci�cationfor EAmethodsin MethodCOLINYEA

� RealmutationScale

themutation_scale speci�cationfor EAmethodsin MethodCOLINYEA

� RealmutationMinScale

MethodCOLINYEA

� RealinitDelta

MethodCOLINYSW

� RealthreshDelta

MethodCOLINYSW

� RealcontractFactor

MethodAPPS, MethodCOLINYPS, andMethodCOLINYSW

� int newSolnsGenerated

in MethodCOLINYEA

� int numberRetained

MethodCOLINYEA.

� bool expansionFlag

MethodAPPS, MethodCOLINYPS, andMethodCOLINYSW

� int expandAfterSuccess

MethodCOLINYPS andMethodCOLINYSW

� int contractAfterFail

MethodCOLINYSW

� int mutationRange

MethodCOLINYEA
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� int totalPatternSize

MethodCOLINYPS

� bool randomizeOrderFlag

thestochastic speci�cationfor thePSmethodin MethodCOLINYPS

� StringselectionPressure

thefitness_type speci�cationfor EAmethodsin MethodCOLINYEA

� StringreplacementType

MethodCOLINYEA

� StringcrossoverType

thecrossover_type speci�cationfor EAmethodsin MethodCOLINYEA

� StringmutationType

themutation_type speci�cationfor EAmethodsin MethodCOLINYEA

� StringexploratoryMoves

MethodCOLINYPS

� StringpatternBasis

MethodAPPSandMethodCOLINYPS

� size_tnumCrossPoints

Thenumberof crossover pointsor multi-pointschemes.

� size_tnumParents

Thenumberof parentsto usein a crossover operation.

� size_tnumOffspring

Thenumberof childrento producein a crossover operation.

� String�tnessType

the�tnessassessmentoperator to use.

� StringconvergenceType

Themeansbywhich this JEGAshouldconverge.

� RealpercentChange

for a �tnesstracker converger.

� size_tnumGenerations

tracker converger shouldtrack.
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� Real�tnessLimit

below_limitselector).

� RealshrinkagePercent

musttake placeon each call to theselector(0, 1).

� StringnichingType

Theniching type.

� RealVectornicheVector

Thediscretizationpercentage alongeach objective.

� StringpostProcessorType

Thepostprocessortype.

� RealVectordistanceVector

Thediscretizationpercentage alongeach objective.

� StringinitializationType

Themeansbywhich theJEGAshouldinitialize thepopulation.

� String�atFile

The�lenameto usefor initialization.

� StringlogFile

The�lenameto usefor logging.

� int populationSize

MethodCOLINYEA.

� bool printPopFlag

at each generation

� RealvolBoxSize

thevolume_boxsize_limit for theDIRECTmethodin MethodNCSUDC

� StringdaceMethod

dacespeci�cationin MethodDDACE)

� int numSymbols

thesymbols speci�cationfor DACEmethods

� bool mainEffectsFlag

in MethodDDACE)

� bool latinizeFlag
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MethodFSUDACE

� bool volQualityFlag

andCVTmethodsin MethodFSUDACE)

� bool varBasedDecompFlag

andCVTmethodsin MethodFSUDACE)

� IntVectorsequenceStart

thesequenceStart speci�cationin MethodFSUDACE

� IntVectorsequenceLeap

thesequenceLeap speci�cationin MethodFSUDACE

� IntVectorprimeBase

theprimeBase speci�cationin MethodFSUDACE

� int numTrials

thenumTrials speci�cationin MethodFSUDACE

� StringtrialType

thetrial_type speci�cationin MethodFSUDACE

� int randomSeed

theseed speci�cationfor COLINY, NonD, & DACEmethods

� int numSamples

thesamples speci�cationfor NonD& DACEmethods

� bool �x edSeedFlag

stencil/patternthroughouta strategywith repeatedsampling.

� bool �x edSequenceFlag

stencil/patternthroughouta strategywith repeatedsampling.

� int previousSamples

thenumberof previoussampleswhenaugmentinga LHSsample

� int expansionTerms

theexpansion_terms speci�cationin MethodNonDPCE

� shortexpansionOrder

theexpansion_order speci�cationin MethodNonDPCE

� int expansionSamples

theexpansion_samples speci�cationin MethodNonDPCE
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� StringexpansionSampleType

incremental_lhsspeci�cationin MethodNonDPCE

� UShortArrayquadratureOrder

MethodNonDSC

� UShortArraysparseGridLevel

MethodNonDSC

� int collocationPoints

thecollocation_points speci�cationin MethodNonDPCE

� RealcollocationRatio

thecollocation_ratio speci�cationin MethodNonDPCE

� StringcollocSampleReuse

reuse_samplesspeci�cationin MethodNonDPCE

� StringexpansionImportFile

theexpansion_import_file speci�cationin MethodNonDPCE

� StringsampleType

MethodNonDPCE.

� StringreliabilitySearchType

MethodNonDGlobalRel (x_gaussian_process or u_gaussian_process )

� StringreliabilitySearchAlgorithm

bysqp or nip in MethodNonDLocalRel

� StringreliabilityIntegration

MethodNonDLocalRel

� StringreliabilityIntegrationRe�ne

integration re�nementselectionin MethodNonDLocalRel

� StringdistributionType

andMethodNonDGlobalRel

� StringresponseLevelMappingType

MethodNonDLocalRel, andMethodNonDGlobalRel

� RealVectorArrayresponseLevels

MethodNonDPCE, MethodNonDLocalRel, andMethodNonDGlobalRel
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� RealVectorArrayprobabilityLevels

MethodNonDPCE, MethodNonDLocalRel, andMethodNonDGlobalRel

� RealVectorArrayreliabilityLevels

MethodNonDPCE, andMethodNonDLocalRel

� RealVectorArraygenReliabilityLevels

MethodNonDPCE, MethodNonDLocalRel, andMethodNonDGlobalRel

� bool allVarsFlag

theall_variables speci�cationin MethodNonDMC

� shortparamStudyType

centered(4),or multidim(5)

� RealVector�nalPoint

thefinal_point speci�cationin MethodPSVPS

� RealVectorstepVector

thestep_vector speci�cationin MethodPSVPS

� RealstepLength

thestep_length speci�cationin MethodPSVPS

� int numSteps

thenum_steps speci�cationin MethodPSVPS

� RealVectorlistOfPoints

thelist_of_points speci�cationin MethodPSLPS

� RealpercentDelta

thepercent_delta speci�cationin MethodPSCPS

� int deltasPerVariable

thedeltas_per_variable speci�cationin MethodPSCPS

� IntArray varPartitions

MethodPSMPS.

PrivateMember Functions

� DataMethodRep()

constructor

� � DataMethodRep()
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destructor

� void write (ostream&s) const

write a DataInterfaceRepobjectto an ostream

� void read(MPIUnpackBuffer &s)

reada DataInterfaceRepobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataInterfaceRepobjectto a packedMPI buffer

PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingthis dataMethodRep

Friends

� classDataMethod

thehandleclasscanaccessattributesof thebodyclassdirectly

8.31.1 DetailedDescription

Bodyclassfor methodspeci�cationdata.

TheDataMethodRepclassis usedto containthedatafrom a methodkeyword speci�cation. Default valuesare
managedin the DataMethodRepconstructor. Data is public to avoid maintainingset/getfunctions,but is still
encapsulatedwithin ProblemDescDBsinceProblemDescDB::dataMethodListis private (a similar approachis
usedwith SurrogateDataPointobjectscontainedin Dakota::Approximation).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataMethod.H
� DataMethod.C
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8.32 DataModel ClassReference

Handleclassfor modelspeci�cationdata.

Public Member Functions

� DataModel()

constructor

� DataModel(constDataModel&)

copyconstructor

� � DataModel()

destructor

� DataModel& operator=(constDataModel&)

assignmentoperator

� void write (ostream&s) const

write a DataModelobjectto an ostream

� void read(MPIUnpackBuffer &s)

reada DataModelobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataModelobjectto a packedMPI buffer

Public Attrib utes

� DataModelRep� dataModelRep
pointerto thebody(handle-bodyidiom)

8.32.1 DetailedDescription

Handleclassfor modelspeci�cationdata.

TheDataModelclassis usedto providea memorymanagementhandlefor thedatain DataModelRep. It is pop-
ulatedby IDRProblemDescDB::model_kwhandler()and is queriedby the ProblemDescDB::get_< datatype> ()
functions. A list of DataModelobjectsis maintainedin ProblemDescDB::dataModelList, one for eachmodel
speci�cationin aninput �le.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DataModel.H
� DataModel.C
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8.33 DataModelRepClassReference

Bodyclassfor modelspeci�cationdata.

Public Attrib utes

� StringidModel

theid_model speci�cationin ModelIndContr ol)

� StringmodelType

speci�cationin ModelIndContr ol)

� StringvariablesPointer

(fromthevariables_pointer speci�cationin ModelIndContr ol)

� StringinterfacePointer

theoptional_interface_pointer speci�cationin ModelNested)

� StringresponsesPointer

(fromtheresponses_pointer speci�cationin ModelIndContr ol)

� StringsubMethodPointer

ModelNested)

� IntSetsurrogateFnIndices

arrayspecifyingtheresponsefunctionsetthat is approximated

� StringsurrogateType

polynomial,kriging),or hierarchical

� StringtruthModelPointer

speci�cationin ModelSurrH )

� StringlowFidelityModelPointer

speci�cationin ModelSurrH )

� StringapproxSampleReuse

ModelSurrG)

� StringapproxSampleReuseFile

speci�cationin ModelSurrG
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� StringapproxCorrectionType

in ModelSurrG andModelSurrH )

� shortapproxCorrectionOrder

andModelSurrH )

� bool approxGradUsageFlag

(fromtheuse_gradients speci�cationin ModelSurrG)

� shortpolynomialOrder

in ModelSurrG)

� RealVectorkrigingCorrelations

(fromthecorrelations speci�cationin ModelSurrG)

� RealVectorkrigingConminSeed

(fromthecorrelations speci�cationin ModelSurrG)

� shortkrigingMaxTrials

maximumnumberof trials in optimizationof kriging correlations

� RealVectorkrigingMaxCorrelations

upperboundon kriging correlationvector

� RealVectorkrigingMinCorrelations

lower boundonkriging correlationvector

� shortmlsPolyOrder

polynomialorder for moving leastsquaresapproximation

� shortmlsWeightFunction

weightfunctionfor moving leastsquaresapproximation

� shortrbfBases

basesfor radial basisfunctionapproximation

� shortrbfMaxPts

maximumnumberof pointsfor radial basisfunctionapproximation

� shortrbfMaxSubsets

maximumnumberof subsetsfor radial basisfunctionapproximation

� shortrbfMinPartition

minimumpartition for radial basisfunctionapproximation

� shortmarsMaxBases

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.33DataModelRepClassReference 281

maximumnumberof basesfor MARSapproximation

� StringmarsInterpolation

interpolationtypefor MARSapproximation

� shortannRandomWeight

randomweightfor arti�cial neural networkapproximation

� shortannNodes

numberof nodesfor arti�cial neural networkapproximation

� RealannRange

range for arti�cial neural networkapproximation

� shorttrendOrder

gaussian_process speci�cationin ModelSurrG)

� bool pointSelection

�a g indicatingtheuseof point selectionin theGaussianprocess

� StringArraydiagMetrics

goodnessof �t for a surrogatemodel.

� StringoptionalInterfRespPointer

optional_interface_responses_pointerspeci�cationin ModelNested)

� StringArrayprimaryVarMaps

ModelNested)

� StringArraysecondaryVarMaps

secondary_variable_mapping speci�cationin ModelNested)

� RealVectorprimaryRespCoeffs

speci�cationin ModelNested)

� RealVectorsecondaryRespCoeffs

speci�cationin ModelNested)

PrivateMember Functions

� DataModelRep()

constructor

� � DataModelRep()

destructor
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� void write (ostream&s) const

write a DataModelRepobjectto an ostream

� void read(MPIUnpackBuffer &s)

reada DataModelRepobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataModelRepobjectto a packedMPI buffer

PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingthis dataModelRep

Friends

� classDataModel

thehandleclasscanaccessattributesof thebodyclassdirectly

8.33.1 DetailedDescription

Bodyclassfor modelspeci�cationdata.

The DataModelRepclassis usedto containthe datafrom a modelkeyword speci�cation. Default valuesare
managedin the DataModelRepconstructor. Data is public to avoid maintainingset/getfunctions,but is still
encapsulatedwithin ProblemDescDBsinceProblemDescDB::dataModelListis private(asimilarapproachis used
with SurrogateDataPointobjectscontainedin Dakota::Approximation).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataModel.H
� DataModel.C
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8.34 DataResponsesClassReference

Handleclassfor responsesspeci�cationdata.

Public Member Functions

� DataResponses()

constructor

� DataResponses(constDataResponses&)

copyconstructor

� � DataResponses()

destructor

� DataResponses& operator=(constDataResponses&)

assignmentoperator

� void write (ostream&s) const

write a DataResponsesobjectto anostream

� void read(MPIUnpackBuffer &s)

reada DataResponsesobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataResponsesobjectto a packedMPI buffer

Public Attrib utes

� DataResponsesRep� dataRespRep
pointerto thebody(handle-bodyidiom)

8.34.1 DetailedDescription

Handleclassfor responsesspeci�cationdata.

The DataResponsesclassis usedto provide a memorymanagementhandlefor the datain DataResponsesRep.
It is populatedby IDRProblemDescDB::responses_kwhandler()and is queriedby the ProblemDescDB::get_-
< datatype> () functions.A list of DataResponsesobjectsis maintainedin ProblemDescDB::dataResponsesList,
onefor eachresponsesspeci�cationin aninput �le.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DataResponses.H
� DataResponses.C
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8.35 DataResponsesRepClassReference

Bodyclassfor responsesspeci�cationdata.

Public Attrib utes

� size_tnumObjectiveFunctions

num_objective_functionsspeci�cationin RespFnOpt)

� size_tnumNonlinearIneqConstraints

num_nonlinear_inequality_constraints speci�cationin RespFnOpt)

� size_tnumNonlinearEqConstraints

num_nonlinear_equality_constraintsspeci�cationin RespFnOpt)

� size_tnumLeastSqTerms

num_least_squares_termsspeci�cationin RespFnLS)

� size_tnumResponseFunctions

num_response_functionsspeci�cationin RespFnGen)

� StringArrayprimaryRespFnScaleTypes

theleast_squares_term_scale_types speci�cationin RespFnLS)

� RealVectorprimaryRespFnScales

theleast_squares_term_scales speci�cationin RespFnLS)

� RealVectorprimaryRespFnWeights

speci�cationin RespFnLS)

� StringleastSqDataFile

RespFnLS)

� RealVectornonlinearIneqLowerBnds

nonlinear_inequality_lower_boundsspeci�cationin RespFnOpt)

� RealVectornonlinearIneqUpperBnds

nonlinear_inequality_upper_boundsspeci�cationin RespFnOpt)

� StringArraynonlinearIneqScaleTypes

nonlinear_inequality_scale_typesspeci�cationin RespFnOpt)
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� RealVectornonlinearIneqScales

nonlinear_inequality_scalesspeci�cationin RespFnOpt)

� RealVectornonlinearEqTargets

nonlinear_equality_targetsspeci�cationin RespFnOpt)

� StringArraynonlinearEqScaleTypes

nonlinear_equality_scale_typesspeci�cationin RespFnOpt)

� RealVectornonlinearEqScales

nonlinear_equality_scalesspeci�cationin RespFnOpt)

� StringgradientType

mixed_gradients speci�cationsin RespGrad)

� StringhessianType

RespHess)

� StringquasiHessianType

andsr1 speci�cationsin RespHess)

� StringmethodSource

method_sourcespeci�cationin RespGradNumandRespGradMixed)

� StringintervalType

interval_typespeci�cationin RespGradNumandRespGradMixed)

� RealVectorfdGradStepSize

speci�cationin RespGradNumandRespGradMixed)

� RealVectorfdHessStepSize

RespHessMixed)

� IntList idNumericalGrads

speci�cationin RespGradMixed)

� IntList idAnalyticGrads

speci�cationin RespGradMixed)

� IntList idNumericalHessians

speci�cationin RespHessMixed)

� IntList idQuasiHessians

speci�cationin RespHessMixed)

� IntList idAnalyticHessians

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.35DataResponsesRepClassReference 287

speci�cationin RespHessMixed)

� StringidResponses

(fromtheid_responses speci�cationin RespSetId)

� StringArrayresponseLabels

speci�cationin RespLabels)

PrivateMember Functions

� DataResponsesRep()

constructor

� � DataResponsesRep()

destructor

� void write (ostream&s) const

write a DataResponsesRepobjectto anostream

� void read(MPIUnpackBuffer &s)

reada DataResponsesRepobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataResponsesRepobjectto a packedMPI buffer

PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingthis dataResponsesRep

Friends

� classDataResponses

thehandleclasscanaccessattributesof thebodyclassdirectly

8.35.1 DetailedDescription

Bodyclassfor responsesspeci�cationdata.

The DataResponsesRepclassis usedto containthe datafrom a responseskeyword speci�cation. Default val-
uesaremanagedin the DataResponsesRepconstructor. Data is public to avoid maintainingset/getfunctions,
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but is still encapsulatedwithin ProblemDescDBsinceProblemDescDB::dataResponsesListis private(a similar
approachis usedwith SurrogateDataPointobjectscontainedin Dakota::Approximation).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataResponses.H
� DataResponses.C
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8.36 DataStrategyClassReference

Handleclassfor strategy speci�cationdata.

Public Member Functions

� DataStrategy ()

constructor

� DataStrategy (constDataStrategy &)

copyconstructor

� � DataStrategy ()

destructor

� DataStrategy & operator=(constDataStrategy &)

assignmentoperator

� void write (ostream&s) const

write a DataStrategy objectto an ostream

� void read(MPIUnpackBuffer &s)

reada DataStrategy objectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataStrategy objectto a packedMPI buffer

Public Attrib utes

� DataStrategyRep� dataStratRep

pointerto thebody(handle-bodyidiom)

8.36.1 DetailedDescription

Handleclassfor strategy speci�cationdata.

TheDataStrategyclassisusedtoprovideamemorymanagementhandlefor thedatain DataStrategyRep. It is pop-
ulatedby IDRProblemDescDB::strategy_kwhandler()andis queriedby theProblemDescDB::get_< datatype> ()
functions.A singleDataStrategy objectis maintainedin ProblemDescDB::strategySpec.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DataStrategy.H
� DataStrategy.C

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.37DataStrategyRepClassReference 291

8.37 DataStrategyRepClassReference

Bodyclassfor strategy speci�cationdata.

Public Attrib utes

� StringstrategyType

thestrategyselection:hybrid,multi_start,pareto_set,or single_method

� bool graphicsFlag

speci�cationin StratIndContr ol)

� bool tabularDataFlag

thetabular_graphics_dataspeci�cationin StratIndContr ol)

� StringtabularDataFile

thetabular_graphics_�lespeci�cationin StratIndContr ol)

� int iteratorServers

theiterator_servers speci�cationin StratIndContr ol)

� StringiteratorScheduling

iterator_static_scheduling speci�cationsin StratIndContr ol)

� StringmethodPointer

speci�cationsin StratSingleandStratMultiStart )

� StringArrayhybridMethodList

in StratHybrid )

� StringhybridType

embedded, andsequential speci�cationsin StratHybrid )

� StringhybridGlobalMethodPointer

global_method_pointerspeci�cationin StratHybrid )

� StringhybridLocalMethodPointer

local_method_pointerspeci�cationin StratHybrid )

� RealhybridLSProb

local_search_probability speci�cationin StratHybrid )
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� size_thybridNumSolnsTrans

subsequentmethodin thesequentialhybridoptimizationstrategy

� int concurrentRandomJobs

in StratMultiStart andStratParetoSet)

� int concurrentSeed

andStratParetoSet)

� RealVectorconcurrentParameterSets

StratMultiStartandStratParetoSet).

PrivateMember Functions

� DataStrategyRep()

constructor

� � DataStrategyRep()

destructor

� void write (ostream&s) const

write a DataStrategyRepobjectto an ostream

� void read(MPIUnpackBuffer &s)

reada DataStrategyRepobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataStrategyRepobjectto a packedMPI buffer

PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingthis dataStrategyRep

Friends

� classDataStrategy

thehandleclasscanaccessattributesof thebodyclassdirectly
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8.37.1 DetailedDescription

Bodyclassfor strategy speci�cationdata.

The DataStrategyRepclassis usedto containthe datafrom the strategy keyword speci�cation. Default values
aremanagedin theDataStrategyRepconstructor. Datais public to avoid maintainingset/getfunctions,but is still
encapsulatedwithin ProblemDescDBsinceProblemDescDB::strategySpecis private(a similar approachis used
with SurrogateDataPointobjectscontainedin Dakota::Approximation).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataStrategy.H
� DataStrategy.C
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8.38 DataVariablesClassReference

Handleclassfor variablesspeci�cationdata.

Public Member Functions

� DataVariables()

constructor

� DataVariables(constDataVariables&)

copyconstructor

� � DataVariables()

destructor

� DataVariablesoperator=(constDataVariables&)

assignmentoperator

� bool operator==(constDataVariables&)

equalityoperator

� void write (ostream&s) const

write a DataVariablesobjectto anostream

� void read(MPIUnpackBuffer &s)

reada DataVariablesobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataVariablesobjectto a packedMPI buffer

� size_tdesign()

returntotal numberof designvariables

� size_tuncertain()

returntotal numberof uncertainvariables

� size_tstate()

returntotal numberof statevariables

� size_tnum_continuous_variables()

returntotal numberof continuousvariables
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� size_tnum_discrete_variables()

returntotal numberof discretevariables

� size_tnum_variables()

returntotal numberof variables

Public Attrib utes

� DataVariablesRep� dataVarsRep

pointerto thebody(handle-bodyidiom)

8.38.1 DetailedDescription

Handleclassfor variablesspeci�cationdata.

The DataVariablesclassis usedto provide a memorymanagementhandlefor the data in DataVariablesRep.
It is populatedby IDRProblemDescDB::variables_kwhandler()and is queriedby the ProblemDescDB::get_-
< datatype> () functions. A list of DataVariablesobjectsis maintainedin ProblemDescDB::dataVariablesList,
onefor eachvariablesspeci�cationin aninput �le.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataVariables.H
� DataVariables.C
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8.39 DataVariablesRepClassReference

Bodyclassfor variablesspeci�cationdata.

Public Attrib utes

� StringidVariables

(fromtheid_variables speci�cationin VarSetId)

� size_tnumContinuousDesVars

speci�cationin VarDV)

� size_tnumDiscreteDesVars

speci�cationin VarDV)

� size_tnumNormalUncVars

speci�cationin VarUV)

� size_tnumLognormalUncVars

speci�cationin VarUV)

� size_tnumUniformUncVars

speci�cationin VarUV)

� size_tnumLoguniformUncVars

loguniform_uncertainspeci�cationin VarUV)

� size_tnumTriangularUncVars

triangular_uncertainspeci�cationin VarUV)

� size_tnumExponentialUncVars

exponential_uncertainspeci�cationin VarUV)

� size_tnumBetaUncVars

speci�cationin VarUV)

� size_tnumGammaUncVars

speci�cationin VarUV)

� size_tnumGumbelUncVars

speci�cationin VarUV)
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� size_tnumFrechetUncVars

speci�cationin VarUV)

� size_tnumWeibullUncVars

speci�cationin VarUV)

� size_tnumHistogramUncVars

speci�cationin VarUV)

� size_tnumIntervalUncVars

speci�cationin VarUV)

� size_tnumContinuousStateVars

speci�cationin VarSV)

� size_tnumDiscreteStateVars

speci�cationin VarSV)

� RealVectorcontinuousDesignVars

thecdv_initial_point speci�cationin VarDV)

� RealVectorcontinuousDesignLowerBnds

cdv_lower_boundsspeci�cationin VarDV)

� RealVectorcontinuousDesignUpperBnds

cdv_upper_boundsspeci�cationin VarDV)

� StringArraycontinuousDesignScaleTypes

cdv_scale_typesspeci�cationin VarDV)

� RealVectorcontinuousDesignScales

cdv_scalesspeci�cationin VarDV)

� IntVectordiscreteDesignVars

theddv_initial_point speci�cationin VarDV)

� IntVectordiscreteDesignLowerBnds

ddv_lower_boundsspeci�cationin VarDV)

� IntVectordiscreteDesignUpperBnds

ddv_upper_boundsspeci�cationin VarDV)

� StringArraycontinuousDesignLabels

speci�cationin VarDV)

� StringArraydiscreteDesignLabels
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speci�cationin VarDV)

� RealDenseVectornormalUncMeans

speci�cationin VarUV)

� RealDenseVectornormalUncStdDevs

thenuv_std_deviations speci�cationin VarUV)

� RealDenseVectornormalUncLowerBnds

(fromthenuv_lower_bounds speci�cationin VarUV)

� RealDenseVectornormalUncUpperBnds

(fromthenuv_upper_bounds speci�cationin VarUV)

� RealDenseVectorlognormalUncMeans

lnuv_meansspeci�cationin VarUV)

� RealDenseVectorlognormalUncStdDevs

thelnuv_std_deviations speci�cationin VarUV)

� RealDenseVectorlognormalUncErrFacts

thelnuv_error_factors speci�cationin VarUV)

� RealDenseVectorlognormalUncLowerBnds

(fromthelnuv_lower_bounds speci�cationin VarUV)

� RealDenseVectorlognormalUncUpperBnds

(fromthelnuv_upper_bounds speci�cationin VarUV)

� RealDenseVectoruniformUncLowerBnds

(fromtheuuv_lower_bounds speci�cationin VarUV)

� RealDenseVectoruniformUncUpperBnds

(fromtheuuv_upper_bounds speci�cationin VarUV)

� RealDenseVectorloguniformUncLowerBnds

(fromtheluuv_lower_bounds speci�cationin VarUV)

� RealDenseVectorloguniformUncUpperBnds

(fromtheluuv_upper_bounds speci�cationin VarUV)

� RealDenseVectortriangularUncModes

speci�cationin VarUV)

� RealDenseVectortriangularUncLowerBnds

(fromthetuv_lower_bounds speci�cationin VarUV)
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� RealDenseVectortriangularUncUpperBnds

(fromthetuv_upper_bounds speci�cationin VarUV)

� RealDenseVectorexponentialUncBetas

theeuv_betas speci�cationin VarUV)

� RealDenseVectorbetaUncAlphas

thebuv_means speci�cationin VarUV)

� RealDenseVectorbetaUncBetas

thebuv_std_deviations speci�cationin VarUV)

� RealDenseVectorbetaUncLowerBnds

(fromthebuv_lower_bounds speci�cationin VarUV)

� RealDenseVectorbetaUncUpperBnds

(fromthebuv_upper_bounds speci�cationin VarUV)

� RealDenseVectorgammaUncAlphas

thegauv_alphas speci�cationin VarUV)

� RealDenseVectorgammaUncBetas

thegauv_betas speci�cationin VarUV)

� RealDenseVectorgumbelUncAlphas

guuv_alphasspeci�cationin VarUV)

� RealDenseVectorgumbelUncBetas

theguuv_betas speci�cationin VarUV)

� RealDenseVectorfrechetUncAlphas

thefuv_alphas speci�cationin VarUV)

� RealDenseVectorfrechetUncBetas

thefuv_betas speci�cationin VarUV)

� RealDenseVectorweibullUncAlphas

thewuv_alphas speci�cationin VarUV)

� RealDenseVectorweibullUncBetas

thewuv_betas speci�cationin VarUV)

� RealDenseVectorArrayhistogramUncBinPairs

speci�cationsin VarUV)
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� RealDenseVectorArrayhistogramUncPointPairs
speci�cationsin VarUV)

� RealDenseVectorArrayintervalUncBasicProbs
iuv_interval_probsspeci�cationin VarUV)

� RealDenseVectorArrayintervalUncBounds
iuv_interval_boundsspeci�cationin VarUV)

� RealSymDenseMatrixuncertainCorrelations
matrix) for analyticreliability methods.

� RealVectoruncertainVars
initialized in IDRProblemDescDB::variables_kwhandler())

� RealVectoruncertainLowerBnds
for gamma,gumbel,frechet,weibull andhistogramspeci�cations)

� RealVectoruncertainUpperBnds
for gamma,gumbel,frechet,weibull andhistogramspeci�cations)

� StringArrayuncertainLabels
huv_descriptors speci�cationsin VarUV)

� RealVectorcontinuousStateVars
thecsv_initial_state speci�cationin VarSV)

� RealVectorcontinuousStateLowerBnds
csv_lower_boundsspeci�cationin VarSV)

� RealVectorcontinuousStateUpperBnds
csv_upper_boundsspeci�cationin VarSV)

� IntVectordiscreteStateVars
thedsv_initial_state speci�cationin VarSV)

� IntVectordiscreteStateLowerBnds
dsv_lower_boundsspeci�cationin VarSV)

� IntVectordiscreteStateUpperBnds
dsv_upper_boundsspeci�cationin VarSV)

� StringArraycontinuousStateLabels
speci�cationin VarSV)

� StringArraydiscreteStateLabels
speci�cationin VarSV)
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PrivateMember Functions

� DataVariablesRep()

defaultconstructor

� � DataVariablesRep()

destructor

� void write (ostream&s) const

write a DataVariablesRepobjectto anostream

� void read(MPIUnpackBuffer &s)

reada DataVariablesRepobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a DataVariablesRepobjectto a packedMPI buffer

PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingdataVarsRep

Friends

� classDataVariables

thehandleclasscanaccessattributesof thebodyclassdirectly

8.39.1 DetailedDescription

Bodyclassfor variablesspeci�cationdata.

TheDataVariablesRepclassis usedto containthedatafrom avariableskeywordspeci�cation.Defaultvaluesare
managedin the DataVariablesRepconstructor. Datais public to avoid maintainingset/getfunctions,but is still
encapsulatedwithin ProblemDescDBsinceProblemDescDB::dataVariablesListis private(asimilarmodelis used
with SurrogateDataPointobjectscontainedin Dakota::Approximation).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DataVariables.H
� DataVariables.C
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8.40 DDACEDesignCompExpClassReference

Wrapperclassfor theDDACEdesignof experimentslibrary.

Inheritancediagramfor DDACEDesignCompExp::

DDACEDesignCompExp

PStudyDACE

Analyzer

Iterator

Public Member Functions

� DDACEDesignCompExp(Model&model)

primaryconstructorfor building a standard DACE iterator

� DDACEDesignCompExp(Model &model, int samples,int symbols,int seed,constString &sampling_-
method)

alternateconstructorusedfor building approximations

� � DDACEDesignCompExp()

destructor

� void extract_trends()

Rede�nestherun_iterator virtual functionfor thePStudy/DACEbranch.

� void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,bool stats_�ag)

resetsamplingiterator

� constString& sampling_scheme() const

returnsamplingname

� void vary_pattern(boolpattern_�ag)

setsvaryPatternin derivedclassesthat supportit

� void get_parameter_sets(constModel &model)

Returnsoneblock of samples(ndim� num_samples).
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PrivateMember Functions

� void compute_main_effects()

buildsa DDaceMainEffects::OneWayANOVA if mainEffectsFlag is set

� void resolve_samples_symbols()

numberof symbolsfrominput.

PrivateAttrib utes

� StringdaceMethod

oas,lhs,oa_lhs,random,box_behnken,central_composite, or grid

� int samplesSpec

initial speci�cationof numberof samples

� int symbolsSpec

initial speci�cationof numberof symbols

� int numSamples

currentnumberof samplesto beevaluated

� int numSymbols

(inverselyrelatedto numberof replications)

� constint originalSeed

(allowsrepeatableresults)

� int randomSeed

currentseedfor therandomnumbergenerator

� bool allDataFlag

Iterator::all_variables()andIterator::all_responses().

� size_tnumDACERuns

counterfor numberof run() executionsfor this object

� bool varyPattern

multipleexecutionsare repeatablebut not correlated.

� bool volQualityFlag

�a g which speci�esevaluatingthevolumetricqualitymeasures

� bool varBasedDecompFlag

�a g which speci�esvariancebaseddecomposition
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� bool mainEffectsFlag

�a g which speci�esmaineffects

� std::vector< std::vector< int > > symbolMapping

mappingof symbolsfor maineffectscalculations

8.40.1 DetailedDescription

Wrapperclassfor theDDACEdesignof experimentslibrary.

The DDACEDesignCompExpclassprovidesa wrapperfor DDACE, a C++ designof experimentslibrary from
theComputationalSciencesandMathematicsResearch(CSMR)departmentatSandia'sLivermoreCA site.This
classusesdesignandanalysisof computerexperiments(DACE)methodsto samplethedesignspacespannedby
the boundsof a Model. It returnsall generatedsamplesandtheir correspondingresponsesaswell asthe best
samplefound.

8.40.2 Constructor & Destructor Documentation

8.40.2.1 DDACEDesignCompExp(Model & model)

primaryconstructorfor building a standardDACEiterator

Thisconstructoris calledfor a standarditeratorbuilt with datafrom probDescDB.

8.40.2.2 DDACEDesignCompExp(Model & model, int samples, int symbols, int seed, constString &
sampling_method)

alternateconstructorusedfor building approximations

Thisalternateconstructoris usedfor instantiationson-the-�y, usingonly theincomingdata.No problemdescrip-
tion databasequeriesareused.

8.40.3 Member Function Documentation

8.40.3.1 void resolve_samples_symbols() [private]

numberof symbolsfrom input.

This function must de�ne a combinationof samplesand symbolsthat is acceptablefor a particularsampling
algorithm.Usersproviderequestsfor thesequantities,but this functionmustenforceany restrictionsimposedby
thesamplingalgorithms.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.40DDACEDesignCompExpClassReference 305

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DDACEDesignCompExp.H
� DDACEDesignCompExp.C
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8.41 Dir ectApplicInterface ClassReference

andtestersusingdirectprocedurecalls.

Inheritancediagramfor DirectApplicInterface::

DirectApplicInterface

ApplicationInterface

Interface

ParallelDirectApplicInterface SerialDirectApplicInterface

Public Member Functions

� DirectApplicInterface(constProblemDescDB&problem_db)

constructor

� � DirectApplicInterface()

destructor

� void derived_map(constVariables&vars,constActiveSet&set,Response&response,int fn_eval_id)

that is speci�c to a derivedclass.

� void derived_map_asynch(constParamResponsePair &pair)

asynchronousevaluationthat is speci�c to a derivedclass.

� void derived_synch(PRPList&prp_list)

classes.Thisversionwaitsfor at leastonecompletion.

� void derived_synch_nowait (PRPList&prp_list)

anycompletionsif noneare immediatelyavailable.

� int derived_synchronous_local_analysis(constint &analysis_id)

� constStringArray& analysis_drivers() const

retrievetheanalysisdrivers speci�cationfor applicationinterfaces
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ProtectedMember Functions

� virtual int derived_map_if(constString&if_name)

executetheinput �lter portion of a directevaluationinvocation

� virtual int derived_map_ac(constString&ac_name)

executeananalysiscodeportionof a directevaluationinvocation

� virtual int derived_map_of(constString&of_name)

executetheoutput�lter portion of a directevaluationinvocation

� void set_local_data(constVariables&vars,constActiveSet&set,constResponse&response)

variableattributesandzerosresponsedata

� void overlay_response(Response&response)

responsecontributionsfrommultipleanalysesusingMPI_Reduce

ProtectedAttrib utes

� StringiFilterName

nameof thedirectfunctioninput �lter

� StringoFilterName

nameof thedirectfunctionoutput�lter

� bool gradFlag

signalsuseof fnGradsin directsimulatorfunctions

� bool hessFlag

signalsuseof fnHessiansin directsimulatorfunctions

� size_tnumFns

numberof functionsin fnVals

� size_tnumVars

total numberof continuousanddiscretevariables

� size_tnumACV

total numberof continuousvariables

� size_tnumADV

total numberof discetevariables

� size_tnumDerivVars

numberof activederivativevariables
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� RealVectorxC

continuousvariablesusedwithin directsimulatorfns

� IntVectorxD

discretevariablesusedwithin directsimulatorfns

� StringArrayxCLabels

continuousvariablelabels

� StringArrayxDLabels

discretevariablelabels

� ShortArraydirectFnASV

classscopeactivesetvector

� UIntArray directFnDVV

classscopederivativevariablesvector

� RealVectorfnVals

responsefn valueswithin directsimulatorfns

� RealMatrixfnGrads

responsefn gradientsw/i directsimulatorfns

� RealMatrixArrayfnHessians

responsefn Hessiansw/i directsimulatorfns

� StringArrayanalysisDrivers

analysis_drivers interfacespeci�cation)

� size_tanalysisDriverIndex

theindex of theactiveanalysisdriver within analysisDrivers

� String2DArray analysisComponents

(fromtheanalysis_componentsinterfacespeci�cation)

� engine� matlabEngine

pointerto theMATLABengineusedfor directevaluations

PrivateMember Functions

� int cantilever ()

thecantileverUQ/OUUtestfunction
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� int cyl_head()

thecylinderheadconstrainedoptimizationtestfn

� int rosenbrock()

theRosenbrock optimizationandleastsquarestestfn

� int generalized_rosenbrock()

n-dimensionalRosenbrock (Schittkowski)

� int extended_rosenbrock()

n-dimensionalRosenbrock (Nocedal/Wright)

� int log_ratio()

thelog_ratio UQ testfunction

� int short_column()

theshort_columnUQ/OUUtestfunction

� int steel_column_cost()

thesteel_column_costUQ/OUU testfunction

� int steel_column_perf()

theshort_column_perfUQ/OUUtestfunction

� int text_book()

thetext_bookconstrainedoptimizationtestfunction

� int text_book1()

portionof text_book()evaluatingtheobjectivefn

� int text_book2()

portionof text_book()evaluatingconstraint 1

� int text_book3()

portionof text_book()evaluatingconstraint 2

� int text_book_ouu()

thetext_book_ouuOUU testfunction

� int multimodal()

multimodalUQ testfunction

� int salinas()

directinterfaceto theSALINASstructural dynamicscode

� int mc_api_run()
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directinterfaceto ModelCentervia API, HKIM 4/3/03

� int matlab_engine_run()
directinterfaceto Matlab via API, BMA11/28/05

� int matlab_�eld_prep(mxArray � dakota_matlab,constchar� �eld_name)
addif necessary;freestructure memoryin preparation for new alloc

� int python_run()
directinterfaceto Pythonvia API, BMA07/02/07

� template< classArrayT> bool python_convert_int(constArrayT &src, PyObject�� dst)
convert arraysof integer typesto Python

� bool python_convert(constRealVector&src, PyObject�� dst)
convertRealVectorto Pythonlist or numpyarray

� bool python_convert(constRealVector&c_src,constIntVector&d_src,PyObject�� dst)
convertRealVector+ IntVectorto Pythonmixedlist or numpydoublearray

� bool python_convert(constStringArray&src, PyObject�� dst)
convert labels

� bool python_convert(constStringArray&c_src,constStringArray&d_src,PyObject�� dst)
convert all labelsto singlelist

� bool python_convert(PyObject� pyv, RealBaseVector&rv, constint &dim)
convert pythonlist of int or �oat to RealVector

� bool python_convert(PyObject� pym, RealMatrix&rm)
convert pythonlist of listsof int or �oat to RealMatrix

� bool python_convert(PyObject� pyma,RealMatrixArray&rma)
convert pythonlist of listsof listsof int or �oat to RealMatrixArray

PrivateAttrib utes

� bool userNumpyFlag
whethertheuserrequestednumpydatastructures

8.41.1 DetailedDescription

andtestersusingdirectprocedurecalls.

DirectApplicInterfaceusesa few linkable simulationcodesand several internalmemberfunctionsto perform
parameterto responsemappings.
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8.41.2 Member Function Documentation

8.41.2.1 int derived_synchronous_local_analysis(constint & analysis_id) [inline, virtual]

Thiscodeprovidesthederivedfunctionusedby ApplicationInterface::serve_analyses_synch().

Reimplementedfrom ApplicationInterface.

8.41.2.2 int derived_map_ac(constString & ac_name) [protected, virtual]

executeananalysiscodeportionof a directevaluationinvocation

Whenadirectanalysis/�lter is amemberfunction,the(vars,set,response)datadoesnotneedto bepassedthrough
theAPI. If, however, non-memberanalysis/�lter functionsareadded,thenpass(vars,set,response)throughto the
non-memberfns:

// API declaration
int sim(const Variables& vars, const ActiveSet& set, Response& response);
// use of API within derived_map_ac()
if (ac_name == "sim")

fail_code = sim(directFnVars, directFnActSet, directFnResponse);

Reimplementedin ParallelDirectApplicInterface, andSerialDirectApplicInterface.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DirectApplicInterface.H
� DirectApplicInterface.C
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8.42 DistinctConstraints ClassReference

thedefault dataview (novariableor domaintypearraymerging).

Inheritancediagramfor DistinctConstraints::

DistinctConstraints

Constraints

Public Member Functions

� DistinctConstraints()

defaultconstructor

� DistinctConstraints(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� � DistinctConstraints()

destructor

� constRealVector& continuous_lower_bounds() const

returntheactivecontinuousvariablelower bounds

� void continuous_lower_bounds(constRealVector&c_l_bnds)

settheactivecontinuousvariablelower bounds

� constRealVector& continuous_upper_bounds() const

returntheactivecontinuousvariableupperbounds

� void continuous_upper_bounds(constRealVector&c_u_bnds)

settheactivecontinuousvariableupperbounds

� constIntVector& discrete_lower_bounds() const

returntheactivediscretevariablelower bounds

� void discrete_lower_bounds(constIntVector&d_l_bnds)

settheactivediscretevariablelower bounds

� constIntVector& discrete_upper_bounds() const

returntheactivediscretevariableupperbounds
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� void discrete_upper_bounds(constIntVector&d_u_bnds)

settheactivediscretevariableupperbounds

� constRealVector& inactive_continuous_lower_bounds() const

returntheinactivecontinuouslower bounds

� void inactive_continuous_lower_bounds(constRealVector&i_c_l_bnds)

settheinactivecontinuouslower bounds

� constRealVector& inactive_continuous_upper_bounds() const

returntheinactivecontinuousupperbounds

� void inactive_continuous_upper_bounds(constRealVector&i_c_u_bnds)

settheinactivecontinuousupperbounds

� constIntVector& inactive_discrete_lower_bounds() const

returntheinactivediscretelower bounds

� void inactive_discrete_lower_bounds(constIntVector&i_d_l_bnds)

settheinactivediscretelower bounds

� constIntVector& inactive_discrete_upper_bounds() const

returntheinactivediscreteupperbounds

� void inactive_discrete_upper_bounds(constIntVector&i_d_u_bnds)

settheinactivediscreteupperbounds

� RealVectorall_continuous_lower_bounds() const

returnsa singlearraywith all continuouslower bounds

� void all_continuous_lower_bounds(constRealVector&a_c_l_bnds)

setsall continuouslower boundsusinga singlearray

� RealVectorall_continuous_upper_bounds() const

returnsa singlearraywith all continuousupperbounds

� void all_continuous_upper_bounds(constRealVector&a_c_u_bnds)

setsall continuousupperboundsusinga singlearray

� IntVectorall_discrete_lower_bounds() const

returnsa singlearraywith all discretelower bounds

� void all_discrete_lower_bounds(constIntVector&a_d_l_bnds)

setsall discretelower boundsusinga singlearray
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� IntVectorall_discrete_upper_bounds() const

returnsa singlearraywith all discreteupperbounds

� void all_discrete_upper_bounds(constIntVector&a_d_u_bnds)

setsall discreteupperboundsusinga singlearray

� void write (ostream&s) const

write a variableconstraintsobjectto anostream

� void read(istream&s)

reada variableconstraintsobjectfroman istream

ProtectedMember Functions

� void copy_rep(constConstraints� con_rep)

Usedbycopy()to copythecontentsof a letterclass.

� void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape(Sizet2DArray&) to rehapethecontentsof a letter class.

PrivateAttrib utes

� RealVectorcontinuousDesignLowerBnds

thecontinuousdesignlower boundsarray

� RealVectorcontinuousDesignUpperBnds

thecontinuousdesignupperboundsarray

� IntVectordiscreteDesignLowerBnds

thediscretedesignlower boundsarray

� IntVectordiscreteDesignUpperBnds

thediscretedesignupperboundsarray

� RealVectoruncertainLowerBnds

theuncertaindistribution lower boundsarray

� RealVectoruncertainUpperBnds

theuncertaindistributionupperboundsarray

� RealVectorcontinuousStateLowerBnds

thecontinuousstatelower boundsarray
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� RealVectorcontinuousStateUpperBnds

thecontinuousstateupperboundsarray

� IntVectordiscreteStateLowerBnds

thediscretestatelower boundsarray

� IntVectordiscreteStateUpperBnds

thediscretestateupperboundsarray

8.42.1 DetailedDescription

thedefault dataview (novariableor domaintypearraymerging).

Derivedvariableconstraintsclassestake differentviews of thedesign,uncertain,andstatevariabletypesandthe
continuousanddiscretedomaintypes.TheDistinctConstraintsderivedclassseparatesthedesign,uncertain,and
statevariabletypesaswell asthecontinuousanddiscretedomaintypes.Theresultis separatelower andupper
boundsarraysfor continuousdesign,discretedesign,uncertain,continuousstate,anddiscretestatevariables.
This is thedefault approach,soall iteratorsandstrategiesnot speci�cally utilizing theAll or Mergedviews use
this approach(seeVariables::get_variables(problem_db) for variablestypeselection;variablestype is passedto
theConstraintsconstructorin Model).

8.42.2 Constructor & Destructor Documentation

8.42.2.1 DistinctConstraints (constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

In thisclass,thedistinctapproach(design,uncertain,andstatetypesaredistinct)is used.Most iterators/strategies
usethis approach,which is thedefault in Constraints::get_constraints().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DistinctConstraints.H
� DistinctConstraints.C
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8.43 DistinctVariables ClassReference

thedefault dataview (novariableor domaintypearraymerging).

Inheritancediagramfor DistinctVariables::

DistinctVariables

Variables

Public Member Functions

� DistinctVariables()

defaultconstructor

� DistinctVariables(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� � DistinctVariables()

destructor

� size_ttv () const

Returnstotal numberof vars.

� constRealVector& continuous_variables() const

returntheactivecontinuousvariables

� void continuous_variable(constReal&c_var, constsize_t&i)

setan activecontinuousvariable

� void continuous_variables(constRealVector&c_vars)

settheactivecontinuousvariables

� constIntVector& discrete_variables() const

returntheactivediscretevariables

� void discrete_variable(constint &d_var, constsize_t&i)

setan activediscretevariable

� void discrete_variables(constIntVector&d_vars)

settheactivediscretevariables
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� constStringArray& continuous_variable_labels() const

returntheactivecontinuousvariablelabels

� void continuous_variable_labels(constStringArray&c_v_labels)

settheactivecontinuousvariablelabels

� constStringArray& discrete_variable_labels() const

returntheactivediscretevariablelabels

� void discrete_variable_labels(constStringArray&d_v_labels)

settheactivediscretevariablelabels

� constStringArray& continuous_variable_types() const

returntheactivecontinuousvariabletypes

� constStringArray& discrete_variable_types() const

returntheactivediscretevariabletypes

� constUIntArray & continuous_variable_ids() const

returntheactivecontinuousvariablepositionidenti�ers

� constRealVector& inactive_continuous_variables() const

returntheinactivecontinuousvariables

� void inactive_continuous_variables(constRealVector&i_c_vars)

settheinactivecontinuousvariables

� constIntVector& inactive_discrete_variables() const

returntheinactivediscretevariables

� void inactive_discrete_variables(constIntVector&i_d_vars)

settheinactivediscretevariables

� constStringArray& inactive_continuous_variable_labels() const

returntheinactivecontinuousvariablelabels

� void inactive_continuous_variable_labels(constStringArray&i_c_v_labels)

settheinactivecontinuousvariablelabels

� constStringArray& inactive_discrete_variable_labels() const

returntheinactivediscretevariablelabels

� void inactive_discrete_variable_labels(constStringArray&i_d_v_labels)

settheinactivediscretevariablelabels

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



318 DAK OTA ClassDocumentation

� constUIntArray & inactive_continuous_variable_ids() const

returntheinactivecontinuousvariablepositionidenti�ers

� size_tacv() const

returnstotal numberof continuousvars

� size_tadv() const

returnstotal numberof discretevars

� RealVectorall_continuous_variables() const

returnsa singlearraywith all continuousvariables

� void all_continuous_variables(constRealVector&a_c_vars)

setsall continuousvariablesusinga singlearray

� IntVectorall_discrete_variables() const

returnsa singlearraywith all discretevariables

� void all_discrete_variables(constIntVector&a_d_vars)

setsall discretevariablesusinga singlearray

� StringArrayall_continuous_variable_labels() const

returnsa singlearraywith all continuousvariablelabels

� void all_continuous_variable_labels(constStringArray&a_c_v_labels)

setsall continuousvariablelabelsusinga singlearray

� StringArrayall_discrete_variable_labels() const

returnsa singlearraywith all discretevariablelabels

� void all_discrete_variable_labels(constStringArray&a_d_v_labels)

setsall discretevariablelabelsusinga singlearray

� StringArrayall_variable_labels() const

returnsa singlearraywith all variablelabels

� constStringArray& all_discrete_variable_types() const

returntheall discretevariabletypes

� void read(istream&s)

reada variablesobjectfroman istream

� void write (ostream&s) const

write a variablesobjectto anostream

� void write_aprepro(ostream&s) const
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write a variablesobjectto anostreamin aprepro format

� void read_annotated(istream&s)

reada variablesobjectin annotatedformatfroman istream

� void write_annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream

� void write_tabular (ostream&s) const

write a variablesobjectin tabular formatto anostream

� void read(BiStream&s)

reada variablesobjectfromthebinary restartstream

� void write (BoStream&s) const

write a variablesobjectto thebinary restartstream

� void read(MPIUnpackBuffer &s)

reada variablesobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a variablesobjectto a packedMPI buffer

ProtectedMember Functions

� void copy_rep(constVariables� vars_rep)

Usedbycopy()to copythecontentsof a letterclass.

� void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape()to reshapethecontentsof a letter class.

PrivateMember Functions

� void build_types_ids()

constructVarTypesandVarIdsarraysusingvariablesComponents

PrivateAttrib utes

� RealVectorcontinuousDesignVars

thecontinuousdesignvariablesarray

� IntVectordiscreteDesignVars
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thediscretedesignvariablesarray

� RealVectoruncertainVars

theuncertainvariablesarray

� RealVectorcontinuousStateVars

thecontinuousstatevariablesarray

� IntVectordiscreteStateVars

thediscretestatevariablesarray

� StringArraycontinuousDesignLabels

thecontinuousdesignvariableslabelarray

� StringArraydiscreteDesignLabels

thediscretedesignvariableslabelarray

� StringArrayuncertainLabels

theuncertainvariableslabelarray

� StringArraycontinuousStateLabels

thecontinuousstatevariableslabelarray

� StringArraydiscreteStateLabels

thediscretestatevariableslabelarray

� StringArraycontinuousVarTypes

arrayof variabletypesfor theactivecontinuousvariables

� StringArraydiscreteVarTypes

arrayof variabletypesfor theactivediscretevariables

� StringArrayallDiscreteVarTypes

arrayof variabletypesfor all of thediscretevariables

� UIntArray continuousVarIds

arrayof positionidenti�ers for theactivecontinuousvariables

� UIntArray inactiveContinuousVarIds

arrayof positionidenti�ers for theinactivecontinuousvariables
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Friends

� booloperator==(constDistinctVariables&vars1,constDistinctVariables&vars2)

equalityoperator

� std::size_thash_value(constDistinctVariables&vars)

hash_value

� bool binary_equal_to(constDistinctVariables&vars1,constDistinctVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

8.43.1 DetailedDescription

thedefault dataview (novariableor domaintypearraymerging).

Derivedvariablesclassestakedifferentviewsof thedesign,uncertain,andstatevariabletypesandthecontinuous
anddiscretedomaintypes.TheDistinctVariablesderivedclassseparatesthedesign,uncertain,andstatevariable
typesaswell asthe continuousanddiscretedomaintypes. The result is separatearraysfor continuousdesign,
discretedesign,uncertain,continuousstate,and discretestatevariables. This is the default approach,so all
iteratorsandstrategiesnot speci�cally utilizing theAll or Mergedviews usethis approach(seeVariables::get_-
variables(problem_db)).

8.43.2 Constructor & Destructor Documentation

8.43.2.1 DistinctVariables (constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

In thisclass,thedistinctapproachis used(design,uncertain,andstatevariabletypesandcontinuousanddiscrete
domaintypesaredistinct).Most iterators/strategiesusethisapproach.

8.43.3 Friends And RelatedFunction Documentation

8.43.3.1 bool operator== (constDistinctVariables & vars1, constDistinctVariables & vars2) [friend]

equalityoperator

Checkseacharrayusingoperator==from data_types.C.Labelsareignored.
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8.43.4 Member Data Documentation

8.43.4.1 UIntArray continuousVarIds [private]

arrayof positionidenti�ers for theactivecontinuousvariables

Theseidenti�ers de�ne positionsof theactivecontinuousvariableswithin thetotal variablesequence.

8.43.4.2 UIntArray inactiveContinuousVarIds [private]

arrayof positionidenti�ers for theinactivecontinuousvariables

Theseidenti�ers de�ne positionsof theinactivecontinuousvariableswithin thetotal variablesequence.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DistinctVariables.H
� DistinctVariables.C
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8.44 DOTOptimizer ClassReference

Wrapperclassfor theDOT optimizationlibrary.

Inheritancediagramfor DOTOptimizer::

DOTOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� DOTOptimizer(Model&model)

standard constructor

� DOTOptimizer(NoDBBaseConstructor, Model&model)

alternateconstructor

� � DOTOptimizer()

destructor

� void �nd_optimum ()

Rede�nestherun virtual functionfor theoptimizerbranch.

ProtectedMember Functions

� void derived_pre_run()

performsrun-timesetup

PrivateMember Functions

� void initialize ()

Sharedconstructorcode.
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� void allocate_workspace()

Allocatesworkspacefor theoptimizer.

� void allocate_constraints()

Allocatesconstraint mappings.

PrivateAttrib utes

� int dotInfo

INFO fromDOT manual.

� int dotFDSinfo

internalDOT parameterNGOTOZ

� int dotMethod

METHODfromDOT manual.

� int printControl

IPRINTfromDOT manual(controls outputverbosity).

� int optimizationType

MINMAXfromDOT manual(minimizeor maximize).

� RealArrayrealCntlParmArray

RPRMfromDOT manual.

� IntArray intCntlParmArray

IPRMfromDOT manual.

� RealVectordesignVars

arrayof designvariablevaluespassedto DOT

� RealobjFnValue

valueof theobjectivefunctionpassedto DOT

� RealVectorconstraintValues

arrayof nonlinearconstraint valuespassedto DOT

� int realWorkSpaceSize

sizeof realWorkSpace

� int intWorkSpaceSize

sizeof intWorkSpace
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� RealArrayrealWorkSpace

realworkspacefor DOT

� IntArray intWorkSpace

int workspacefor DOT

� int numDotNlnConstr

total numberof nonlinearconstraintsseenbyDOT

� int numDotLinConstr

total numberof linear constraintsseenby DOT

� int numDotConstr

total numberof linear andnonlinearconstraintsseenby DOT

� SizetListconstraintMappingIndices

Responseconstraintsusedin computingtheDOT constraints.

� RealListconstraintMappingMultipliers

theDOT constraints.

� RealListconstraintMappingOffsets

DOT constraints.

8.44.1 DetailedDescription

Wrapperclassfor theDOT optimizationlibrary.

TheDOTOptimizerclassprovidesa wrapperfor DOT, a commercialFortran77 optimizationlibrary from Van-
derplaatsResearchandDevelopment. It usesa reversecommunicationmode,which avoids the staticmember
functionissuesthatarisewith functionpointerdesigns(seeNPSOLOptimizerandSNLLOptimizer).

Theuserinputmappingsareasfollows: max_iterations is mappedinto DOT's ITMAX parameterwithin its
IPRMarray, max_function_evaluations is implementeddirectlyin the�nd_optimum() loopsincethereis
noDOT parameterequivalent,convergence_tolerance is mappedinto DOT'sDELOBJparameter(therel-
ativeconvergencetolerance)within its RPRMarray, output verbosityis mappedinto DOT'sIPRINT parameter
within its functioncall parameterlist (verbose:IPRINT = 7; quiet: IPRINT = 3), andoptimization_type
is mappedinto DOT'sMINMAXparameterwithin its functioncall parameterlist. Referto [VanderplaatsResearch
andDevelopment,1995]for informationon IPRM, RPRM, andtheDOT functioncall parameterlist.

8.44.2 Member Data Documentation
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8.44.2.1 int dotInf o [private]

INFO from DOT manual.

Informationrequestedby DOT: 0=optimizationcomplete,1=getvalues,2=getgradients

8.44.2.2 int dotFDSinfo [private]

internalDOT parameterNGOTOZ

the DOT parameterlist hasbeenmodi�ed to passNGOTOZ, which signalswhetherDOT is �nite-dif ferencing
(nonzerovalue)or performingtheline search(zerovalue).

8.44.2.3 int dotMethod [private]

METHOD from DOT manual.

For nonlinearconstraints:0/1 = dot_mmfd,2 = dot_slp,3 = dot_sqp.For unconstrained:0/1 = dot_bfgs,2 =
dot_frcg.

8.44.2.4 int printContr ol [private]

IPRINT from DOT manual(controlsoutputverbosity).

Valuesrangefrom 0 (leastoutput)to 7 (mostoutput).

8.44.2.5 int optimizationType [ private]

MINMAX from DOT manual(minimizeor maximize).

Valuesof 0 or -1 (minimize)or 1 (maximize).

8.44.2.6 RealArray realCntlParmArray [private]

RPRMfrom DOT manual.

Array of realcontrolparameters.

8.44.2.7 IntArray intCntlP armArray [private]

IPRM from DOT manual.

Array of integercontrolparameters.

8.44.2.8 RealVector constraintValues [private]

arrayof nonlinearconstraintvaluespassedto DOT
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This arraymustbe of nonzerolengthandmustcontainonly one-sidedinequalityconstraintswhich are< = 0
(which requiresa transformationfrom 2-sidedinequalitiesandequalities).

8.44.2.9 SizetList constraintMappingIndices [private]

Responseconstraintsusedin computingtheDOT constraints.

The length of the list correspondsto the numberof DOT constraints,and eachentry in the list points to the
correspondingDAKOTA constraint.

8.44.2.10 RealList constraintMappingMultipliers [private]

theDOT constraints.

Thelengthof thelist correspondsto thenumberof DOT constraints,andeachentryin thelist containsamultiplier
for theDAKOTA constraintidenti�ed with constraintMappingIndices.Thesemultipliersarecurrently+1 or -1.

8.44.2.11 RealList constraintMappingOffsets [private]

DOT constraints.

Thelengthof thelist correspondsto thenumberof DOT constraints,andeachentry in thelist containsanoffset
for theDAKOTA constraintidenti�ed with constraintMappingIndices.Theseoffsetsinvolveinequalityboundsor
equalitytargets,sinceDOT assumesconstraintallowables= 0.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DOTOptimizer.H
� DOTOptimizer.C
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8.45 EffGlobalMinimizer ClassReference

Implementationof Ef�cient GlobalOptimization/LeastSquaresalgorithms.

Inheritancediagramfor EffGlobalMinimizer::

EffGlobalMinimizer

SurrBasedMinimizer

Minimizer

Iterator

Public Member Functions

� EffGlobalMinimizer(Model&model)

standard constructor

� � EffGlobalMinimizer()

alternateconstructorfor instantiations"on the�y" destructor

� void minimize_surrogates()

approach. Rede�nestheIterator::run() virtual function.

PrivateMember Functions

� void minimize_surrogates_on_model()

calledbyminimize_surrogatesfor setUpType== "model"

� void get_best_sample()

imporovementfunction

� Realexpected_improvement(constRealVector&means,constRealVector&variances)

expectedimprovementfunctionfor theGP

� RealVectorexpected_violation(constRealVector&means,constRealVector&variances)

expectedviolation functionfor theconstraint functions
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� void update_penalty()

initialize andupdatethepenaltyParameter

Static PrivateMember Functions

� static void EIF_objective_eval (constVariables&sub_model_vars,constVariables&recast_vars, const
Response&sub_model_response,Response&recast_response)

ExpectedImprovement(EIF) problemformulationfor PMA.

PrivateAttrib utes

� StringsetUpType

(user-suppliedfunctionsmodefor "on the�y" instantiations).

� Model fHatModel

GPmodelof response, oneapproximationper responsefunction.

� Model eifModel

max(EIF)sub-problem

� RealmeritFnStar

minimumpenalizedresponsefromamongtrue functionevaluations

� RealVectortruthFnStar

true functionvaluescorrespondingto theminimumpenalizedresponse

� RealVectorvarStar

point that correspondsto theoptimalvaluemeritFnStar

Static PrivateAttrib utes

� staticEffGlobalMinimizer� effGlobalInstance

functionsin order to avoidtheneedfor staticdata

8.45.1 DetailedDescription

Implementationof Ef�cient GlobalOptimization/LeastSquaresalgorithms.

TheEffGlobalMinimizerclassprovidesanimplementationof theEf�cient GlobalOptimizationalgorithmdevel-
opedby Jones,Schonlau,& Welchaswell asadaptationof theconceptto nonlinearleastsquares.
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8.45.2 Constructor & Destructor Documentation

8.45.2.1 � EffGlobalMinimizer ()

alternateconstructorfor instantiations"on the�y" destructor

This is analternateconstructorfor instantiationson the�y usinga Model but no ProblemDescDB.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� EffGlobalMinimizer.H
� EffGlobalMinimizer.C
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8.46 EmbeddedHybridStrategyClassReference

searchmethods.

Inheritancediagramfor EmbeddedHybridStrategy::

EmbeddedHybridStrategy

HybridStrategy

Strategy

Public Member Functions

� EmbeddedHybridStrategy (ProblemDescDB&problem_db)

constructor

� � EmbeddedHybridStrategy ()

destructor

ProtectedMember Functions

� void run_strategy ()

iterators ondifferentmodelsof varying�delity

� constVariables& variables_results() const

returnthe�nal solutionfromselectedIterators (variables)

� constResponse& response_results() const

returnthe�nal solutionfromselectedIterators (response)

PrivateAttrib utes

� ReallocalSearchProb

phasesof theglobalminimizationfor coupledhybrids
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8.46.1 DetailedDescription

searchmethods.

This strategy usesmultiple methodsin closecoordination,generallyusinga local searchminimizer repeatedly
within a globalminimizer(thelocal searchminimizerre�nes candidateminimawhich arefed backto theglobal
minimizer).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� EmbeddedHybridStrategy.H
� EmbeddedHybridStrategy.C
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8.47 Err orTableStruct Reference

Datastructureto holderrors.

Public Attrib utes

� CtelRegexp::RStatusrc

Enumeratedtypeto hold statuscodes.

� constchar� msg

Holdscharacterstringerror message.

8.47.1 DetailedDescription

Datastructureto holderrors.

This moduleimplementsa C++ wrapperfor RegularExpressionsbasedon thepublic domainenginefor regular
expressionsreleasedby: Copyright (c) 1986by Universityof Toronto. Written by HenrySpencer. Not derived
from licensedsoftware.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� CtelRegExp.C
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8.48 ForkAnalysisCodeClassReference

simulationsusingforks.

Inheritancediagramfor ForkAnalysisCode::

ForkAnalysisCode

AnalysisCode

Public Member Functions

� ForkAnalysisCode(constProblemDescDB&problem_db)

constructor

� � ForkAnalysisCode()

destructor

� pid_t fork_program(constbool block_�ag)

for completionusingwaitpid() if block_�ag is true

� void check_status(constint status)

error codewasreturned

� void i�lter_argument_list()

setargList for executionof theinput �lter

� void o�lter_argument_list()

setargList for executionof theoutput�lter

� void driver_argument_list(constint analysis_id)

setargList for executionof thespeci�edanalysisdriver

PrivateAttrib utes

� StringArrayargList

Theseare convertedto an arrayof constchar� 's in fork_program().
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8.48.1 DetailedDescription

simulationsusingforks.

ForkAnalysisCodecreatesa copy of theparentDAKOTA processusingfork()/vfork() andthenreplacesthecopy
with a simulationprocessusingexecvp().Theparentprocesscanthenusewaitpid() to wait on completionof the
simulationprocess.

8.48.2 Member Function Documentation

8.48.2.1 void check_status(constint status)

errorcodewasreturned

Checkto seeif theprocessterminatedabnormally(WIFEXITED(status)==0)or if eitherexecvpor theapplication
returneda statuscodeof -1 (WIFEXITED(status)!=0&& (signedchar)WEXITSTATUS(status)==-1).If oneof
theseconditionsis detected,outputa failuremessageandabort. Note: theapplicationcodeshouldnot returna
statuscodeof -1 unlessanimmediateabortof dakotais wanted.If for instance,failurecapturingis to beused,the
applicationcodeshouldwrite theword"FAIL" to theappropriateresults�le andreturnastatuscodeof 0 through
exit().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ForkAnalysisCode.H
� ForkAnalysisCode.C
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8.49 ForkApplicInterface ClassReference

usingforks.

Inheritancediagramfor ForkApplicInterface::

ForkApplicInterface

ApplicationInterface

Interface

Public Member Functions

� ForkApplicInterface(constProblemDescDB&problem_db)

constructor

� � ForkApplicInterface()

destructor

� void derived_map(constVariables&vars,constActiveSet&set,Response&response,int fn_eval_id)

that is speci�c to a derivedclass.

� void derived_map_asynch(constParamResponsePair &pair)

asynchronousevaluationthat is speci�c to a derivedclass.

� void derived_synch(PRPList&prp_list)

classes.Thisversionwaitsfor at leastonecompletion.

� void derived_synch_nowait (PRPList&prp_list)

anycompletionsif noneare immediatelyavailable.

� int derived_synchronous_local_analysis(constint &analysis_id)
� constStringArray& analysis_drivers() const

retrievetheanalysisdrivers speci�cationfor applicationinterfaces

PrivateMember Functions

� void derived_synch_kernel(PRPList&prp_list, constpid_tpid)
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derived_synch_nowait()

� pid_t fork_application(constbool block_�ag)

�lter , analysisprograms,andoutput�lter

� void asynchronous_local_analyses(constint &start,constint &end,constint &step)

executeanalysesasynchronouslyon thelocal processor

� void synchronous_local_analyses(constint &start,constint &end,constint &step)

executeanalysessynchronouslyon thelocal processor

� void serve_analyses_asynch()

servetheanalysisschedulerandexecuteanalysisjobsasynchronously

PrivateAttrib utes

� ForkAnalysisCodeforkSimulator

individualprogramsandchecking fork exit status

� std::map< pid_t, int > processIdMap

asynchronousevaluations

8.49.1 DetailedDescription

usingforks.

ForkApplicInterfaceusesa ForkAnalysisCodeobjectfor performingsimulationinvocations.

8.49.2 Member Function Documentation

8.49.2.1 int derived_synchronous_local_analysis(constint & analysis_id) [inline, virtual]

This codeprovidesthederivedfunctionusedby ApplicationInterface:: serve_analyses_synch()aswell asa con-
veniencefunctionfor ForkApplicInterface::synchronous_local_analyses()below.

Reimplementedfrom ApplicationInterface.

8.49.2.2 pid_t fork_application (constbool block_�ag ) [private]

�lter , analysisprograms,andoutput�lter
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Managethe input �lter , 1 or moreanalysisprograms,andtheoutput�lter in blockingor nonblockingmodeas
governedby block_�ag. In thecaseof a singleanalysisandno �lters, a singlefork is performed,while in other
cases,an initial fork is reforked multiple times. Called from derived_map()with block_�ag == BLOCK and
from derived_map_asynch()with block_�ag == FALL_THROUGH.UsesForkAnalysisCode::fork_program() to
spawn individualprogramcomponentswithin thefunctionevaluation.

8.49.2.3 void asynchronous_local_analyses(const int & start, const int & end, const int & step)
[private]

executeanalysesasynchronouslyon thelocalprocessor

Schedule analyses asynchronouslyon the local processor using a self-scheduling approach (start to
end in step increments). Concurrency is limited by asynchLocalAnalysisConcurrency. Modeled af-
ter ApplicationInterface::asynchronous_local_evaluations(). NOTE: This function should be elevated to
ApplicationInterfaceif andwhenanotherderivedinterfaceclasssupportsasynchronouslocalanalyses.

8.49.2.4 void synchronous_local_analyses(const int & start, const int & end, const int & step)
[inline, private]

executeanalysessynchronouslyon thelocalprocessor

Executeanalysessynchronouslyin successionon the local processor(startto endin stepincrements).Modeled
afterApplicationInterface::synchronous_local_evaluations().

8.49.2.5 void serve_analyses_asynch() [private]

serve theanalysisschedulerandexecuteanalysisjobsasynchronously

This code runs multiple asynch analyses on each server. It is modeled after
ApplicationInterface::serve_evaluations_asynch(). NOTE: This fn shouldbe elevatedto ApplicationInterfaceif
andwhenanotherderivedinterfaceclasssupportshybridanalysisparallelism.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ForkApplicInterface.H
� ForkApplicInterface.C
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8.50 FSUDesignCompExpClassReference

Wrapperclassfor theFSUDaceQMC/CVT library.

Inheritancediagramfor FSUDesignCompExp::

FSUDesignCompExp

PStudyDACE

Analyzer

Iterator

Public Member Functions

� FSUDesignCompExp(Model&model)

primaryconstructorfor building a standard DACE iterator

� FSUDesignCompExp(Model&model, int samples,int seed,constString&sampling_method)

alternateconstructorfor building a DACEiterator on-the-�y

� � FSUDesignCompExp()

destructor

� void extract_trends()

Rede�nestherun_iterator virtual functionfor thePStudy/DACEbranch.

� void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,bool stats_�ag)

resetsamplingiterator

� constString& sampling_scheme() const

returnsamplingname

� void vary_pattern(boolpattern_�ag)

setsvaryPatternin derivedclassesthat supportit

� void get_parameter_sets(constModel &model)

Returnsoneblock of samples(ndim� num_samples).
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PrivateMember Functions

� void enforce_input_rules()

enforcesanitychecks/modi�cationsfor theuserinputspeci�cation

PrivateAttrib utes

� int samplesSpec

initial speci�cationof numberof samples

� int numSamples

currentnumberof samplesto beevaluated

� bool allDataFlag

Iterator::all_variables()andIterator::all_responses().

� size_tnumDACERuns

counterfor numberof run() executionsfor this object

� bool latinizeFlag

�a g which speci�eslatinizationof QMCor CVTsamplesets

� bool volQualityFlag

�a g which speci�esevaluatingthevolumetricqualitymeasures

� bool varBasedDecompFlag

sensitivityanalysismetrics

� IntVectorsequenceStart

variablesampled.Default is 0 0 0 (e.g. for threerandomvariables).

� IntVectorsequenceLeap

generated.Default is 1 1 1 (e.g. for threerandomvars.)

� IntVectorprimeBase

generated.Default is 2 3 5 (e.g., for threerandomvars.)

� int originalSeed

(allowsrepeatableresults)

� int randomSeed

currentseedfor therandomnumbergenerator

� bool varyPattern

multipleexecutionsare repeatablebut not identical.
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� int numCVTTrials

speci�esthenumberof samplepointstakenat internalCVTiteration

� int trialType

halton(1), uniform(0), or random(-1). Defaultis random.

8.50.1 DetailedDescription

Wrapperclassfor theFSUDaceQMC/CVT library.

The FSUDesignCompExpclassprovidesa wrapperfor FSUDace,a C++ designof experimentslibrary from
Florida StateUniversity. This classusesquasiMonteCarlo (QMC) andCentroidalVoronoi Tesselation(CVT)
methodsto uniformly sampletheparameterspacespannedby theactive boundsof thecurrentModel. It returns
all generatedsamplesandtheir correspondingresponsesaswell asthebestsamplefound.

8.50.2 Constructor & Destructor Documentation

8.50.2.1 FSUDesignCompExp(Model & model)

primaryconstructorfor building a standardDACEiterator

Thisconstructoris calledfor a standarditeratorbuilt with datafrom probDescDB.

8.50.2.2 FSUDesignCompExp(Model & model, int samples, int seed, constString & sampling_method)

alternateconstructorfor building a DACEiteratoron-the-�y

Thisalternateconstructoris usedfor instantiationson-the-�y, usingonly theincomingdata.No problemdescrip-
tion databasequeriesareused.

8.50.3 Member Function Documentation

8.50.3.1 void enforce_input_rules() [ private]

enforcesanitychecks/modi�cationsfor theuserinput speci�cation

Usersmayinput a varietyof quantities,but this functionmustenforceany restrictionsimposedby thesampling
algorithms.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� FSUDesignCompExp.H
� FSUDesignCompExp.C
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8.51 FunctionCompare ClassTemplateReference

Public Member Functions

� FunctionCompare(bool(� func)(constT &, void � ), void � v)

Constructorthatde�nesthepointerto functionandsearch value.

� bool operator()(T t) const

Theoperator() mustbede�ned. Calls thefunctiontest_fn.

PrivateAttrib utes

� bool(� test_fn)(constT &, void � )

Pointer to testfunction.

� void � search_val

Holdsthevalueto search for.

8.51.1 DetailedDescription

template< classT> classDakota::FunctionCompare< T >

Internal functor to mimic the RW �nd andindex functionsusingthe STL �nd_if() method. The classholdsa
pointerto thetestfunctionandthesearchvalue.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaList.H
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8.52 GaussProcApproximation ClassReference

Derivedapproximationclassfor GaussianProcessimplementation.

Inheritancediagramfor GaussProcApproximation::

GaussProcApproximation

Approximation

Public Member Functions

� GaussProcApproximation()
defaultconstructor

� GaussProcApproximation(constProblemDescDB&problem_db,constsize_t&num_acv)
standard constructor

� � GaussProcApproximation()
destructor

ProtectedMember Functions

� int min_coef�cients () const
build thederivedclassapproximationtypein numVars dimensions

� int num_constraints() const
returnthenumberof constraintsto beenforcedvia anchorPoint

� void �nd_coef�cients ()
�nd thecovarianceparameters governingtheGaussianprocessresponse

� constReal& get_value(constRealVector&x)
retrievethefunctionvaluefor a givenparametersetx

� constReal& get_variance(constRealVector&x)
retrievethevarianceof thepredictedvaluefor a givenparametersetx

� constRealBaseVector& get_gradient(constRealVector&x)
for a givenparametersetx
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PrivateMember Functions

� void GPmodel_build ()

Functionto computehyperparameters governingtheGP.

� void GPmodel_apply(constRealVector&new_x, bool variance_�ag,bool gradients_�ag)

Functionreturnsa responsevalueusingtheGPsurface.

� void normalize_training_data()

Normalizestheinitial inputsuponwhich theGPsurfaceis based.

� void get_trend()

linear, if order = 2, trendis quadratic.

� void get_beta_coef�cients ()

Getsthebetacoef�cients for thecalculationof themeanof theGP.

� int get_cholesky_factor()

error checking

� void get_process_variance()

thecorrelationlengthscales

� void get_cov_matrix()

calculatesthecovariancematrix for a givensetof inputpoints

� void get_cov_vector()

setof inputsuponwhich theGP is based

� void optimize_theta_global()

parameters usingNCSUDirect

� void optimize_theta_multipoint()

parameters usinga gradient-basedsolverandmultiplestaringpoints

� void predict(bool variance_�ag,boolgradients_�ag)

Calculatesthepredictednew responsevaluefor x in normalizedspace.

� Realcalc_nll()

matrix)

� void calc_grad_nll()

to thecorrelationlengthscales,theta

� void get_grad_cov_vector()

to each componeentof x.
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� void run_point_selection()

estimatethenecessaryparameters

� void initialize_point_selection()

initial subsetof thetraining points

� void pointsel_get_errors(RealVector&)

trainingpointsand�nd theerrors

� int addpoint(int, IntVector&)

Addsa point to theeffectivetraining set.Returns1 onsuccess.

� int pointsel_add_sel(RealVector&)

them

� Realmaxval (RealVector&)

Returnthemaximumvalueof theelementsin a vector.

� void pointsel_write_points()

Writesout thetrainingsetbefore andafter point selection.

� void lhood_2d_grid_eval ()

likelihoodon a grid

� void writex (char[])

speci�ed�le

� void writeCovMat (char[])

Writesout thecovariancematrix to a speci�ed�le .

Static PrivateMember Functions

� static void negloglik (int mode, int n, const NEWMAT::ColumnVector &X, NEWMAT::Real &fx,
NEWMAT::ColumnVector&grad_x,int &result_mode)

byminimizingthenegativelog likelihood

� staticvoid constraint_eval (int mode,int n, constNEWMAT::ColumnVector&X, NEWMAT::Column-
Vector&g, NEWMAT::Matrix &gradC,int &result_mode)

this functionis empty:it is anunconstrainedoptimization.

� staticdoublenegloglikNCSU(constRealVector&x)

functionusedbyNCSUOptimizerto optimizenegloglik objective

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.52GaussProcApproximation ClassReference 347

PrivateAttrib utes

� RealDenseMatrixtrainPoints

usedto createtheGaussianprocess

� RealDenseMatrixtrainValues

Anarray of responsevalues;oneresponsevalueper samplesite.

� RealDenseVectortrainMeans

Themeanof theinputcolumnsof trainPoints.

� RealDenseVectortrainStdvs

Thestandard deviation of theinputcolumnsof trainPoints.

� RealDenseMatrixnormTrainPoints

Currentworkingsetof normalizedpointsuponwhich theGP is based.

� RealDenseMatrixtrendFunction

matrix to hold thetrendfunction

� RealDenseMatrixbetaCoeffs

matrix to hold thebetacoef�cients for thetrendfunction

� RealSymDenseMatrixcovMatrix

betweenpointsXi andXj in theinitial setof samples

� RealDenseMatrixcovVector

betweena new pointX andpointXj fromtheinitial setof samples

� RealDenseMatrixapproxPoint

singlepoint,but it couldbegeneralizedto bea vectorof points.

� RealDenseMatrixgradNegLogLikTheta

with respectto thethetacorrelationterms

� RealSpdDenseSolvercovSlvr

thecovariancematrix

� RealDenseMatrixgradCovVector

with respectto a particular componenetof X

� RealDenseMatrixnormTrainPointsAll

Setof all original samplesavailable.

� RealDenseMatrixtrainValuesAll

All original samplesavailable.
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� RealDenseMatrixtrendFunctionAll

Trendfunctionvaluescorrespondingto all original samples.

� size_tnumObs

Thenumberof observationsonwhich theGPsurfaceis built.

� size_tnumObsAll

Theoriginal numberof observations.

� shorttrendOrder

linear, if order = 2, trendis quadratic.

� RealVectorthetaParams

samepoint. sige is theunderlyingprocesserror.

� RealprocVar

Theprocessvariance, themultiplier of thecorrelationmatrix.

� RealVectorpointsAddedIndex

all pointswhich havebeenadded

� int cholFlag

A global indicator for successof theCholesky factorization.

� bool usePointSelection

a �a g to indicatetheuseof point selection

Static PrivateAttrib utes

� staticGaussProcApproximation� GPinstance

pointerto theactiveobjectinstanceusedwithin thestaticevaluator

8.52.1 DetailedDescription

Derivedapproximationclassfor GaussianProcessimplementation.

The GaussProcApproximationclassprovidesa global approximation(surrogate)basedon a Gaussianprocess.
TheGaussianprocessis built afternormalizingthefunctionvalues,with zeromean.Opt++is usedto determine
theoptimalvaluesof thecovarianceparameters,thosewhichminimizethenegative log likelihoodfunction.

8.52.2 Member Function Documentation
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8.52.2.1 void GPmodel_apply(constRealVector & new_x, bool variance_�ag, bool gradients_�ag)
[private]

Functionreturnsa responsevalueusingtheGPsurface.

Theresponsevalueis computedat thedesignpoint speci�edby theRealVectorfunctionargument.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� GaussProcApproximation.H
� GaussProcApproximation.C
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8.53 GenLaguerreOrthogPolynomial ClassReference

Derivedorthogonalpolynomialclassfor generalizedLaguerrepolynomials.

Inheritancediagramfor GenLaguerreOrthogPolynomial::

GenLaguerreOrthogPolynomial

OrthogonalPolynomial

BasisPolynomial

Public Member Functions

� GenLaguerreOrthogPolynomial ()

defaultconstructor

� GenLaguerreOrthogPolynomial (constReal&alpha_stat)

standard constructor

� � GenLaguerreOrthogPolynomial ()

destructor

ProtectedMember Functions

� constReal& get_value(constReal&x, unsignedshortorder)

parameterx

� constReal& get_gradient(constReal&x, unsignedshortorder)

givenparameterx

� constReal& norm_squared(unsignedshortorder)

returntheinner product< L^ (alpha)_n,L^ (alpha)_n> = jjL^ (alpha)_njj ^ 2

� constRealVector& gauss_points(unsignedshortorder)

correspondingto polynomialorder n

� constRealVector& gauss_weights(unsignedshortorder)

correspondingto polynomialorder n
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� void alpha_stat(constReal&alpha)

setalphaPoly usingtheconversionalphaPoly = alpha_stat-1.

PrivateAttrib utes

� RealalphaPoly

byAbramowitzandStegun(differs fromstatisticalPDF notation)

8.53.1 DetailedDescription

Derivedorthogonalpolynomialclassfor generalizedLaguerrepolynomials.

The GenLaguerreOrthogPolynomial classevaluatesa univariate generalized/associatedLaguerrepolynomial
L^ (alpha)_nof a particularorder. Thesepolynomialsareorthogonalwith respectto theweightfunctionx^ alpha
exp(-x) whenintegratedover thesupportrangeof [0,+in�nity] . This correspondsto theprobabilitydensityfunc-
tion f(x) = x^ alphaexp(-x) / Gamma(alpha+1)for thestandardgammadistribution,althoughcommonstatistical
PDF parameterconventions(see,e.g., the uncertainvariablessectionin the DAKOTA ReferenceManual)and
the Abramowitz andStegun orthogonalpolynomialparameterconventionsrequirean offset conversionin this
case(alpha_poly= alpha_stat- 1 with the poly de�nition usedin both casesabove). It enables(mixed) mul-
tidimensionalorthogonalpolynomial basisfunctionswithin OrthogPolyApproximation. A specialcaseis the
LaguerreOrthogPolynomial(implementedseparately),for which alpha_poly= 0 andweight function = exp(-x)
(thestandardexponentialdistribution).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� GenLaguerreOrthogPolynomial.H
� GenLaguerreOrthogPolynomial.C
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8.54 GetLongOpt ClassReference

(AdvancedComputerResearchInstitute,Lyon,France).

Inheritancediagramfor GetLongOpt::

GetLongOpt

CommandLineHandler

Public Types

� enumOptType{ Valueless, OptionalValue, MandatoryValue}

enumfor differenttypesof valuesassociatedwith commandline options.

Public Member Functions

� GetLongOpt(constcharoptmark='-')

Constructor.

� � GetLongOpt()

Destructor.

� int parse(int argc,char� const� argv)

parsethecommandline args(argc,argv).

� int parse(char� conststr, char� constp)

parsea stringof options(typicallygivenfromtheenvironment).

� int enroll (constchar� constopt,constOptTypet, constchar� constdesc,constchar� constval)

Addanoptionto thelist of valid commandoptions.

� constchar� retrieve(constchar� constopt) const

Retrievevalueof option.

� void usage(ostream&out�le=cout) const

Print usage informationto out�le.

� void usage(constchar� str)
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Change headerof usage outputto str.

� void store(constchar� name,constchar� value)

Store a speci�edoptionvalue.

PrivateMember Functions

� char� basename(char� constp) const

extract thebasenamefroma stringasdelimitedby '/'

� int setcell(Cell � c, char� valtoken,char� nexttoken,constchar� p)

internal conveniencefunctionfor settingCell::value

PrivateAttrib utes

� Cell � table

optiontable

� constchar� ustring

usage message

� char� pname

programbasename

� charoptmarker

optionmarker

� int enroll_done

�nished enrolling

� Cell � last

lastentryin optiontable

8.54.1 DetailedDescription

(AdvancedComputerResearchInstitute,Lyon,France).

GetLongOptmanagesthede�nition andparsingof "long options."Commandline optionscanbeabbreviatedas
long asthereis no ambiguity. If anoptionrequiresa value,thevalueshouldbeseparatedfrom theoptioneither
by whitespaceor an"=".
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8.54.2 Constructor & Destructor Documentation

8.54.2.1 GetLongOpt (constchar optmark= '-' )

Constructor.

Constructorfor GetLongOpttakesanoptionalargument:theoptionmarker. If unspeci�ed,thisdefaultsto '-', the
standard(?) Unix optionmarker.

8.54.3 Member Function Documentation

8.54.3.1 int parse(int argc, char � const� argv)

parsethecommandline args(argc,argv).

A returnvalue< 1 representsa parseerror. Appropriateerrormessagesareprintedwhenerrorsareseen.parse
returnsthetheoptind(seegetopt(3))if parsingis successful.

8.54.3.2 int parse(char � conststr, char � constp)

parsea stringof options(typically givenfrom theenvironment).

A returnvalue< 1 representsa parseerror. Appropriateerrormessagesareprintedwhenerrorsareseen.parse
takestwo strings:the�rst oneis thestringto beparsedandthesecondoneis a stringto bepre�xedto theparse
errors.

8.54.3.3 int enroll (constchar � constopt, constOptType t, constchar � constdesc, constchar � constval)

Add anoptionto thelist of valid commandoptions.

enroll addsoptionspeci�cationsto its internaldatabase.The�rst argumentis theoptionsting. Thesecondis an
enumsayingif theoption is a �ag (Valueless),if it requiresa mandatoryvalue(MandatoryValue)or if it takes
an optionalvalue(OptionalValue). The third argumentis a string giving a brief descriptionof theoption. This
descriptionwill beusedby GetLongOpt::usage. GetLongOpt, for usage-printing,uses{$val} to representvalues
neededby theoptions.{ < $val> } is a mandatoryvalueand{[$val]} is anoptionalvalue.The�nal argumentto
enroll is thedefault stringto bereturnedif theoption is not speci�ed. For �ags (optionswith Valueless),use""
(emptystring,or in factany arbitrarystring)for specifyingTRUE and0 (null pointer)to specifyFALSE.

8.54.3.4 constchar � retrieve(constchar � constopt) const

Retrievevalueof option.

The valuesof theoptionsthat areenrolledin thedatabasecanbe retrievedusingretrieve. This returnsa string
andthis stringshouldbeconvertedto whatever typeyou want. Seeatoi, atof, atol, etc. If a "parse"is not done
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beforeretrieving all you will get arethedefault valuesyou gave while enrolling! Ambiguitieswhile retrieving
(mayhappenwhenoptionsareabbreviated)areresolvedby takingthematchingoptionthatwasenrolledlast.For
example,-{v} will expandto {-v erify}. If you try to retrievesomethingyou didn't enroll,youwill geta warning
message.

8.54.3.5 void usage(constchar � str) [ inline]

Changeheaderof usageoutputto str.

GetLongOpt::usageis overloaded.If passeda string "str", it setsthe internalusagestring to "str". Otherwiseit
simplyprintsthecommandusage.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� CommandLineHandler.H
� CommandLineHandler.C
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8.55 Graphics ClassReference

for post-processingwith Matlab,Tecplot,etc.

Public Member Functions

� Graphics()

constructor

� � Graphics()

destructor

� void create_plots_2d(constVariables&vars,constResponse&response)

createsthe2d graphicswindowandinitializestheplots

� void create_tabular_datastream(constVariables&vars,constResponse&response,constString&tabular_-
data_�le)

opensthetabular data�le streamandprints theheadings

� void add_datapoint(constVariables&vars,constResponse&response)

thetabular data�le basedon theresultsof a modelevaluation

� void add_datapoint(int i, doublex, doubley)

addsdatato a singlewindowin the2dgraphics

� void new_dataset(int i)

for a singlewindowin the2dgraphics

� void show_data_3d(constRealVector&X, constRealVector&Y, constRealMatrix&F)

generatea new 3dplot for F(X,Y)

� void close()

closegraphicswindowsandtabular datastream

� void set_x_labels2d(constchar� x_label)

setx label for each plot equalto x_label

� void set_y_labels2d(constchar� y_label)

sety label for each plot equalto y_label

� void set_x_label2d(int i, constchar� x_label)

setx label for ith plot equalto x_label
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� void set_y_label2d(int i, constchar� y_label)

sety label for ith plot equalto y_label

� void graphics_counter(int cntr)

setgraphicsCntrequalto cntr

� int graphics_counter() const

returngraphicsCntr

� void tabular_counter_label(constString&label)

settabularCntrLabelequalto label

PrivateAttrib utes

� Graphics2D� graphics2D

pointerto the2D graphicsobject

� bool win2dOn

�a g to indicateif 2D graphicswindowis active

� bool win3dOn

�a g to indicateif 3D graphicswindowis active

� bool tabularDataFlag

�a g to indicateif tabular datastreamis active

� int graphicsCntr

usedfor x axisvaluesin 2D graphicsandfor 1stcolumnin tabular data

� StringtabularCntrLabel

label for counterusedin �r st line commentw/i thetabular data�le

� ofstreamtabularDataFStream

�le streamfor tabulationof graphicsdatawithin compute_response

8.55.1 DetailedDescription

for post-processingwith Matlab,Tecplot,etc.

Thereis only oneGraphicsobject(dakotaGraphics)andit is global(for convenientaccessfrom strategies,models,
andapproximations).
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8.55.2 Member Function Documentation

8.55.2.1 void create_plots_2d(constVariables & vars, constResponse& response)

createsthe2dgraphicswindow andinitializestheplots

Setsupasingleeventloopfor durationof thedakotaGraphicsobject,continuouslyaddingdatato asinglewindow.
Thereis no reset.To startoverwith anew dataset,youneeda new object(deleteold andinstantiatenew).

8.55.2.2 void create_tabular_datastream(constVariables & vars, constResponse& response, const
String & tabular_data_�le)

opensthetabulardata�le streamandprintstheheadings

Opensthe tabular data�le streamandprints headings,one for eachcontinuousanddiscretevariableandone
for eachresponsefunction, usingthe variableandresponsefunction labels. This tabular datais usedfor post-
processingof DAKOTA resultsin Matlab,Tecplot,etc.

8.55.2.3 void add_datapoint (constVariables & vars, constResponse& response)

thetabulardata�le basedon theresultsof a modelevaluation

Adds datato each2d plot and eachtabular datacolumn (one for eachactive variableand for eachresponse
function).graphicsCntris usedfor thex axisin thegraphicsandthe�rst columnin thetabulardata.

8.55.2.4 void add_datapoint (int i, double x, double y)

addsdatato a singlewindow in the2dgraphics

Addsdatato asingle2dplot. Allowscomplete�e xibility in de�ning otherkindsof x-y plottingin the2D graphics.

8.55.2.5 void new_dataset(int i)

for asinglewindow in the2dgraphics

Usedfor displayingmultipledatasetswithin thesameplot.

8.55.2.6 void show_data_3d(constRealVector & X, constRealVector & Y, constRealMatrix & F)

generatea new 3dplot for F(X,Y)

3D plotting clearsdatasetandbuilds from scratcheachtime show_data3dis called. This still involvesanevent
loop waiting for a mouseclick (right button)to continue.X = 1-D x grid valuesonly andY = 1-D Y grid values
only [X andY are_not_(X,Y) pairs]. F = 2-dgrid of valuesfor a singlefunctionfor all (X,Y) combinations.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DakotaGraphics.H
� DakotaGraphics.C
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8.56 GridA pplicInterface ClassReference

usinggrid servicessuchasCondoror Globus.

Inheritancediagramfor GridApplicInterface::

GridApplicInterface

ApplicationInterface

Interface

Public Member Functions

� GridApplicInterface(constProblemDescDB&problem_db)

constructor

� � GridApplicInterface()

destructor

� void derived_map(constVariables&vars,constActiveSet&set,Response&response,int fn_eval_id)

that is speci�c to a derivedclass.

� void derived_map_asynch(constParamResponsePair &pair)

asynchronousevaluationthat is speci�c to a derivedclass.

� void derived_synch(PRPList&prp_list)

classes.Thisversionwaitsfor at leastonecompletion.

� void derived_synch_nowait (PRPList&prp_list)

anycompletionsif noneare immediatelyavailable.

� int derived_synchronous_local_analysis(constint &analysis_id)

Public Attrib utes

� SysCallAnalysisCodecode

Usedto read/writeparameter�les andresponses.
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ProtectedMember Functions

� void derived_synch_kernel(PRPList&prp_list)

Conveniencefunctionfor commoncodebetweenwait andnowaitcase.

� bool grid_�le_test (constString&root_�le)

test�le(s) for existencebasedonroot_�le name

ProtectedAttrib utes

� IntSetidSet

systemcall evaluations

� IntShortMapfailCountMap

maplinking functionevaluationid's to numberof responsereadfailures

� start_grid_computing_tstart_grid_computing

handleto dynamicallylinkedstart_grid_computingfunction

� perform_analysis_tperform_analysis

handleto dynamicallylinkedperform_analysisgrid function

� get_jobs_completed_tget_jobs_completed

handleto dynamicallylinkedget_jobs_completedgrid function

� stop_grid_computing_tstop_grid_computing

handleto dynamicallylinkedstop_grid_computingfunction

8.56.1 DetailedDescription

usinggrid servicessuchasCondoror Globus.

This classis currentlya modi�ed copy of SysCallApplicInterfaceadaptedfor usewith anexternalgrid dervices
library whichwasdynamicallylinkedusingdlopen()services.

8.56.2 Member Function Documentation

8.56.2.1 int derived_synchronous_local_analysis(constint & analysis_id) [inline, virtual]

Thiscodeprovidesthederivedfunctionusedby ApplicationInterface::serve_analyses_synch().

TODO- allow local analyses?????
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Reimplementedfrom ApplicationInterface.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� GridApplicInterface.H
� GridApplicInterface.C
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8.57 HermiteOrthogPolynomial ClassReference

Derivedorthogonalpolynomialclassfor Hermitepolynomials.

Inheritancediagramfor HermiteOrthogPolynomial::

HermiteOrthogPolynomial

OrthogonalPolynomial

BasisPolynomial

Public Member Functions

� HermiteOrthogPolynomial()

defaultconstructor

� � HermiteOrthogPolynomial()

destructor

ProtectedMember Functions

� constReal& get_value(constReal&x, unsignedshortorder)

retrievetheHermitepolynomialvaluefor a givenparameterx

� constReal& get_gradient(constReal&x, unsignedshortorder)

retrievetheHermitepolynomialgradientfor a givenparameterx

� constReal& norm_squared(unsignedshortorder)

returntheinner product< He_n,He_n> = jjHe_njj ^ 2

� constRealVector& gauss_points(unsignedshortorder)

polynomialorder

� constRealVector& gauss_weights(unsignedshortorder)

polynomialorder
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Static PrivateAttrib utes

� staticconstRealPi

numericalvalueof Pi

8.57.1 DetailedDescription

Derivedorthogonalpolynomialclassfor Hermitepolynomials.

The HermiteOrthogPolynomialclassevaluatesa univariateHermite polynomial of a particularorder. It uses
the "probabilist's" formulation for which the polynomialsare orthogonalwith respectto the weight function
1/sqrt(2� Pi) exp(-x^ 2/2) whenintegratedover thesupportrangeof [-in�nity ,+in�nity] . It enables(mixed)multi-
dimensionalorthogonalpolynomialbasisfunctionswithin OrthogPolyApproximation.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� HermiteOrthogPolynomial.H
� HermiteOrthogPolynomial.C
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8.58 Hierar chSurrModel ClassReference

hierarchicalsurrogates(modelsof varying�delity).

Inheritancediagramfor HierarchSurrModel::

HierarchSurrModel

SurrogateModel

Model

Public Member Functions

� HierarchSurrModel(ProblemDescDB&problem_db)

constructor

� � HierarchSurrModel()

destructor

ProtectedMember Functions

� void derived_compute_response(constActiveSet&set)

portionof compute_response()speci�c to HierarchSurrModel

� void derived_asynch_compute_response(constActiveSet&set)

portionof asynch_compute_response()speci�c to HierarchSurrModel

� constResponseArray& derived_synchronize()

portionof synchronize()speci�c to HierarchSurrModel

� constIntResponseMap& derived_synchronize_nowait ()

portionof synchronize_nowait()speci�c to HierarchSurrModel

� Model & surrogate_model()

returnlowFidelityModel

� Model & truth_model()

returnhighFidelityModel
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� void derived_subordinate_models(ModelList&ml, bool recurse_�ag)

returnlowFidelityModelandhighFidelityModel

� void surrogate_bypass(boolbypass_�ag)

for anylower-levelsurrogates.

� void surrogate_function_indices(constIntSet&surr_fn_indices)

(re)setthesurrogateindex setin SurrogateModel::surrogateFnIndices

� void build_approximation()

correctionof lowFidelityModelresults

� void component_parallel_mode(shortmode)

lowFidelityModelandhighFidelityModel

� void derived_init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setup lowFidelityModelandhighFidelityModelfor parallel operations

� void derived_init_serial()

setup lowFidelityModelandhighFidelityModelfor serialoperations.

� void derived_set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

highFidelityModel

� void derived_free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

(requestforwardedto lowFidelityModelandhighFidelityModel)

� void serve ()

stop_servers().

� void stop_servers()

HierarchSurrModelis complete.

� int evaluation_id() const

Returnthecurrentevaluationid for theHierarchSurrModel.

� void set_evaluation_reference()

(requestforwardedto lowFidelityModelandhighFidelityModel)

� void �ne_grained_evaluation_counters()

andhighFidelityModel

� void print_evaluation_summary(ostream&s, bool minimal_header=false,bool relative_count=true)const

(requestforwardedto lowFidelityModelandhighFidelityModel)
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PrivateMember Functions

� void update_model(Model&model)

with currentvariablevalues/bounds/labels

PrivateAttrib utes

� int hierModelEvals

derived_asynch_compute_response()

� IntResponseMapcachedTruthRespMap

portionswere still pending.

� Model lowFidelityModel

a data�t surrogateon a low �delity model).

� Model highFidelityModel

�delity results.Modelis of arbitrary typeandsupportsrecursions.

� ResponsehighFidRefResponse

andusedfor calculatingcorrections.

8.58.1 DetailedDescription

hierarchicalsurrogates(modelsof varying�delity).

TheHierarchSurrModelclassmanageshierarchicalmodelsof varying�delity . In particular, it usesa low �delity
modelasasurrogatefor ahigh�delity model.Theclasscontainsa lowFidelityModelwhichperformstheapprox-
imatelow �delity functionevaluationsanda highFidelityModelwhich providestruth evaluationsfor computing
correctionsto thelow �delity results.

8.58.2 Member Function Documentation

8.58.2.1 void derived_compute_response(constActiveSet& set) [protected, virtual]

portionof compute_response()speci�c to HierarchSurrModel

Computethe responsesynchronouslyusing lowFidelityModel, highFidelityModel,or both (mixed case). For
the lowFidelityModelportion,computethehigh �delity responseif neededwith build_approximation(), and,if
correctionis active,correctthelow �delity results.

Reimplementedfrom Model.
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8.58.2.2 void derived_asynch_compute_response(constActiveSet& set) [protected, virtual]

portionof asynch_compute_response()speci�c to HierarchSurrModel

ComputetheresponseasynchronouslyusinglowFidelityModel,highFidelityModel,or both(mixedcase).For the
lowFidelityModelportion,computethehigh �delity responsewith build_approximation()(for correctingthelow
�delity resultsin derived_synchronize()andderived_synchronize_nowait()) if notperformedpreviously.

Reimplementedfrom Model.

8.58.2.3 constResponseArray& derived_synchronize() [ protected, virtual]

portionof synchronize()speci�c to HierarchSurrModel

Blockingretrieval of asynchronousevaluationsfrom lowFidelityModel,highFidelityModel,or both(mixedcase).
For thelowFidelityModelportion,applycorrection(if active)to eachresponsein thearray. derived_synchronize()
is designedfor thegeneralcasewherederived_asynch_compute_response()maybeinconsistentin its useof low
�delity evaluations,high �delity evaluations,or both.

Reimplementedfrom Model.

8.58.2.4 constIntResponseMap& derived_synchronize_nowait () [ protected, virtual]

portionof synchronize_nowait() speci�c to HierarchSurrModel

Nonblockingretrieval of asynchronousevaluationsfrom lowFidelityModel,highFidelityModel,or both (mixed
case). For the lowFidelityModel portion, apply correction (if active) to each responsein the map.
derived_synchronize_nowait() is designedfor thegeneralcasewherederived_asynch_compute_response()may
beinconsistentin its useof actualevals,approxevals,or both.

Reimplementedfrom Model.

8.58.2.5 int evaluation_id () const [inline, protected, virtual]

Returnthecurrentevaluationid for theHierarchSurrModel.

returnthehierarchicalmodelevaluationcount. Due to possiblyintermittentuseof surrogatebypass,this is not
thesameaseithertheloFi or hiFi modelevaluationcounts.It alsodoesnotdistinguishduplicateevals.

Reimplementedfrom Model.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� HierarchSurrModel.H
� HierarchSurrModel.C
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8.59 HybridStrategy ClassReference

Baseclassfor hybridminimizationstrategies.

Inheritancediagramfor HybridStrategy::

HybridStrategy

Strategy

CollaborativeHybridStrategy EmbeddedHybridStrategy SequentialHybridStrategy

ProtectedMember Functions

� HybridStrategy (ProblemDescDB&problem_db)

constructor

� � HybridStrategy ()

destructor

� void allocate_methods()

initialize selectedIterators anduserDe�nedModels

� void deallocate_methods()

freecommunicators for selectedIterators anduserDe�nedModels

ProtectedAttrib utes

� StringArraymethodList

thelist of methodidenti�ers

� int numIterators

numberof methodsin methodList

� IteratorArrayselectedIterators

thesetof iterators,onefor each entryin methodList

� ModelArrayuserDe�nedModels

thesetof models,onefor each iterator
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8.59.1 DetailedDescription

Baseclassfor hybridminimizationstrategies.

This baseclasssharescodefor threeapproachesto hybrid minimization: (1) thesequentialhybrid; (2) theem-
beddedhybrid;and(3) thecollaborativehybrid.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� HybridStrategy.H
� HybridStrategy.C
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8.60 Interface ClassReference

Baseclassfor theinterfaceclasshierarchy.

Inheritancediagramfor Interface::

Interface

ApplicationInterface ApproximationInterface

DirectApplicInterface ForkApplicInterface GridApplicInterface SysCallApplicInterface

ParallelDirectApplicInterface SerialDirectApplicInterface

Public Member Functions

� Interface()

defaultconstructor

� Interface(ProblemDescDB&problem_db)

standard constructorfor envelope

� Interface(constInterface&interface)

copyconstructor

� virtual � Interface()

destructor

� Interfaceoperator=(constInterface&interface)

assignmentoperator

� virtual void map(constVariables&vars,constActiveSet&set,Response&response,constbool asynch_-
�ag=f alse)

variablesto theresponses.

� virtual constResponseArray& synch()

recovers datafroma seriesof asynchronousevaluations(blocking)

� virtual constIntResponseMap& synch_nowait ()

recovers datafroma seriesof asynchronousevaluations(nonblocking)

� virtual void serve_evaluations()

evaluationserverfunctionfor multiprocessorexecutions
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� virtual void stop_evaluation_servers()

sendmessagesfromiterator rank0 to terminateevaluationservers

� virtual void init_communicators(constIntArray&message_lengths,constint &max_iterator_concurrency)

iterator andconcurrentmultiprocessoranalyseswithin an evaluation.

� virtual void set_communicators(constIntArray &message_lengths)

(thepartitionsare alreadyallocatedin ParallelLibrary).

� virtual void free_communicators()

iterator andconcurrentmultiprocessoranalyseswithin an evaluation.

� virtual void init_serial()

resetcertaindefaultsfor serial interfaceobjects.

� virtual int asynch_local_evaluation_concurrency () const

returntheuser-speci�edconcurrencyfor asynch local evaluations

� virtual Stringinterface_synchronization() const

returntheuser-speci�edinterfacesynchronization

� virtual int minimum_samples(bool constraint_�ag)const

ApproximationInterface(usedbyDataFitSurrModels).

� virtual int recommended_samples(bool constraint_�ag)const

ApproximationInterface(usedbyDataFitSurrModels).

� virtual void approximation_function_indices(constIntSet&approx_fn_indices)

setthe(currentlyactive)approximationfunctionindex set

� virtual void update_approximation(constVariables&vars,constResponse&response)

updatestheanchor point for an approximation

� virtual void update_approximation(constVariablesArray&vars_array, constResponseArray&resp_array)

updatesthecurrentdatapointsfor an approximation

� virtual void append_approximation(constVariables&vars,constResponse&response)

appendsa singlepoint to anexistingapproximation

� virtual void append_approximation(constVariablesArray&vars_array, constResponseArray&resp_array)

appendsmultiplepointsto an existingapproximation

� virtual void build_approximation(constRealVector&lower_bnds,constRealVector&upper_bnds)
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builds theapproximation

� virtual void clear_current()

clears currentdatafromanapproximationinterface

� virtual void clear_all()

clears all datafromanapproximationinterface

� virtual boolanchor() const

queriesthepresenceof ananchorPoint within anapproximationinterface

� virtual constSurrogateDataPoint& anchor_point() const

returnstheanchorPoint usedwithin anapproximationinterface

� virtual Array< Approximation> & approximations()

retrievetheApproximationswithin an ApproximationInterface

� virtual constRealVectorArray& approximation_coef�cients ()

within an ApproximationInterface

� virtual void approximation_coef�cients (constRealVectorArray&approx_coeffs)

within an ApproximationInterface

� virtual void print_coef�cients (ostream&s, size_tindex) const

Approximationinstancewithin anApproximationInterface.

� virtual constRealVector& approximation_variances(constRealVector&c_variables)

within an ApproximationInterface

� virtual constList< SurrogateDataPoint> & approximation_data(size_tindex)

within an ApproximationInterface

� virtual constStringArray& analysis_drivers() const

retrievetheanalysisdrivers speci�cationfor applicationinterfaces

� void assign_rep(Interface� interface_rep,bool ref_count_incr=true)

replacesexistingletter with a new one

� constString& interface_type() const

returnstheinterfacetype

� constString& interface_id() const

returnstheinterfaceidenti�er

� int evaluation_id() const

returnsthecurrentfunctionevaluationid for theinterface
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� void �ne_grained_evaluation_counters(constsize_t&num_fns)

set�neGrainEvalCounters to trueandinitialize counters if needed

� void init_evaluation_counters(constsize_t&num_fns)

initialize �ne grainedevaluationcounters

� void set_evaluation_reference()

setevaluationcountreferencepointsfor theinterface

� void print_evaluation_summary(ostream&s, boolminimal_header, bool relative_count)const

print anevaluationsummaryfor theinterface

� bool multi_proc_eval_�ag () const

returnsa �a g signalingtheuseof multiprocessorevaluationpartitions

� bool iterator_eval_dedicated_master_�ag () const

iterator-evaluationschedulinglevel

� bool is_null () const

functionto check interfaceRep(doesthis envelopecontaina letter?)

ProtectedMember Functions

� Interface(BaseConstructor, constProblemDescDB&problem_db)

derivedclassconstructors - Coplien,p. 139)

� Interface(NoDBBaseConstructor, constsize_t&num_fns)

(NoDBBaseConstructorusedfor on the�y instantiationswithouta DB)

� void asv_mapping(constActiveSet&total_set, ActiveSet&algebraic_set,ActiveSet&core_set,const
Variables&vars,constResponse&response)

fromthetotal Interfaceevaluationrequirements(total_set).Also

� void algebraic_mappings(constVariables&vars,constActiveSet&algebraic_set,Response&algebraic_-
response)

andthedataextractedfromthealgebraic_mappings�le

� void response_mapping(constResponse&algebraic_response,constResponse&core_response,Response
&total_response)

fromderived_map()to createthetotal response
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ProtectedAttrib utes

� StringinterfaceType

theinterfacetype:system,fork, direct,grid, or approximation

� StringidInterface

(usedin print_evaluation_summary())

� bool algebraicMappings

Interface's parameterto responsemappingthat is explicit andalgebraic.

� bool coreMappings

ApplicationInterfaceor functionSurfacesfor ApproximationInterface).

� bool �neGrainEvalCounters

controls useof fn val/grad/hesscounters

� int fnEvalId

total interfaceevaluationcounter

� int newFnEvalId

new (non-duplicate)interfaceevaluationcounter

� int fnEvalIdRefPt

iteration referencepoint for fnEvalId

� int newFnEvalIdRefPt

iteration referencepoint for newFnEvalId

� IntArray fnValCounter

numberof valueevaluationsby respfn

� IntArray fnGradCounter

numberof gradientevaluationsby respfn

� IntArray fnHessCounter

numberof Hessianevaluationsby respfn

� IntArray newFnValCounter

numberof new valueevaluationsby respfn

� IntArray newFnGradCounter

numberof new gradientevaluationsby respfn

� IntArray newFnHessCounter

numberof new Hessianevaluationsby respfn
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� IntArray fnValRefPt

iteration referencepoint for fnValCounter

� IntArray fnGradRefPt

iteration referencepoint for fnGradCounter

� IntArray fnHessRefPt

iteration referencepoint for fnHessCounter

� IntArray newFnValRefPt

iteration referencepoint for newFnValCounter

� IntArray newFnGradRefPt

iteration referencepoint for newFnGradCounter

� IntArray newFnHessRefPt

iteration referencepoint for newFnHessCounter

� ResponseArrayrawResponseArray

asynchronousevaluations.

� IntResponseMaprawResponseMap

asynchronousevaluations.

� StringArrayfnLabels

in print_evaluation_summary()andderiveddirectinterfaceclasses)

� bool multiProcEvalFlag

�a g for multiprocessorevaluationpartitions(evalComm)

� bool ieDedMasterFlag

�a g for dedicatedmasterpartitioning at theiterator level

� shortoutputLevel

outputverbositylevel: {SILENT,QUIET,NORMAL,VERBOSE,DEBUG}_OUTPUT

PrivateMember Functions

� Interface� get_interface(ProblemDescDB&problem_db)

Usedby theenvelopeto instantiatethecorrect letterclass.

� int algebraic_function_type(String)

evaluationcall to make
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PrivateAttrib utes

� StringArrayalgebraicVarTags

setof variabletagsfromAMPLstub.col

� SizetArrayalgebraicACVIndices

continuousvariables

� SizetArrayalgebraicDerivIndices

derivativevariables

� StringArrayalgebraicFnTags

setof functiontagsfromAMPLstub.row

� IntArray algebraicFnTypes

AMPLobjval (conival)calls.

� RealArrayalgebraicConstraintWeights

setof weightsfor computingHessianmatricesfor algebraic constraints;

� SizetArrayalgebraicFnIndices

DAKOTA responsefunctions.

� int numAlgebraicResponses

numberof algebraic responses(objectives+constraints)

� Interface� interfaceRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharinginterfaceRep

� ASL � asl

pointerto anAMPLsolverlibrary (ASL)object

8.60.1 DetailedDescription

Baseclassfor theinterfaceclasshierarchy.

The Interfaceclasshierarchyprovides the part of a Model that is responsiblefor mappinga set of Variables
into a setof Responses.The mappingis performedusingeithera simulation-basedapplicationinterfaceor a
surrogate-basedapproximationinterface. For memoryef�ciency andenhancedpolymorphism,the interfacehi-
erarchyemploys the "letter/envelopeidiom" (seeCoplien"AdvancedC++", p. 133), for which the baseclass
(Interface) servesastheenvelopeandoneof thederivedclasses(selectedin Interface::get_interface()) servesas
theletter.
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8.60.2 Constructor & Destructor Documentation

8.60.2.1 Interface ()

defaultconstructor

usedin Model envelopeclassinstantiations

8.60.2.2 Interface (ProblemDescDB& problem_db)

standardconstructorfor envelope

Usedin Model instantiationto build theenvelope.This constructoronly needsto extractenoughdatato properly
executeget_interface,sinceInterface::Interface(BaseConstructor, problem_db)builds the actualbaseclassdata
inheritedby thederivedinterfaces.

8.60.2.3 Interface (constInterface & interface)

copy constructor

Copy constructormanagessharingof interfaceRepandincrementingof referenceCount.

8.60.2.4 � Interface () [virtual]

destructor

DestructordecrementsreferenceCountandonly deletesinterfaceRepif referenceCountis zero.

8.60.2.5 Interface (BaseConstructor, constProblemDescDB& problem_db) [protected]

derivedclassconstructors- Coplien,p. 139)

Thisconstructoris theonewhichmustbuild thebaseclassdatafor all inheritedinterfaces.get_interface()instan-
tiatesa derivedclassletterandthederivedconstructorselectsthis baseclassconstructorin its initialization list
(to avoid therecursionof thebaseclassconstructorcalling get_interface()again).Sincethis is the letterandthe
letterIS therepresentation,interfaceRepis setto NULL (anuninitializedpointercausesproblemsin � Interface).

8.60.3 Member Function Documentation

8.60.3.1 Interface operator= (constInterface & interface)

assignmentoperator
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AssignmentoperatordecrementsreferenceCountfor old interfaceRep,assignsnew interfaceRep,andincrements
referenceCountfor new interfaceRep.

8.60.3.2 void assign_rep(Interface � interface_rep, bool ref_count_incr= true )

replacesexisting letterwith a new one

Similar to theassignmentoperator, theassign_rep()functiondecrementsreferenceCountfor theold interfaceRep
andassignsthenew interfaceRep.It is differentin that it is usedfor publishingderivedclasslettersto existing
envelopes,asopposedto sharingrepresentationsamongmultiple envelopes(in particular, assign_repis passeda
letterobjectandoperator=is passedanenvelopeobject).Letterassignmentsupportstwo modelsasgovernedby
ref_count_incr:

� ref_count_incr= true(default): theincomingletterbelongsto anotherenvelope.In thiscase,incrementthe
referencecountin thenormalmannersothatdeallocationof theletteris handledproperly.

� ref_count_incr= false: the incoming letter is instantiatedon the �y andhasno envelope. This caseis
modeledafterget_interface(): a letter is dynamicallyallocatedusingnew andpassedinto assign_rep,the
letter's referencecountis not incremented,andtheletter is not remotelydeleted(its memorymanagement
is passedover to theenvelope).

8.60.3.3 Interface � get_interface(ProblemDescDB& problem_db) [private]

Usedby theenvelopeto instantiatethecorrectletterclass.

usedonly by theenvelopeconstructorto initialize interfaceRepto theappropriatederivedtype.

8.60.4 Member Data Documentation

8.60.4.1 ResponseArrayrawResponseArray [protected]

asynchronousevaluations.

Thearrayis theraw setof responsescorrespondingto all asynchronousmapcalls.Thisraw arrayis postprocessed
(i.e., �nite differencegradientsmerged)in Model::synchronize()whereit becomesresponseArray.

8.60.4.2 IntResponseMaprawResponseMap [protected]

asynchronousevaluations.

The map is a partial set of completionswhich are identi�ed through their fn_eval_id key. Postprocess-
ing from raw to combined form (i.e., �nite difference gradient merging) is not currently supportedin
Model::synchronize_nowait().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DakotaInterface.H
� DakotaInterface.C
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8.61 Inter pPolyApproximation ClassReference

approximation).

Inheritancediagramfor InterpPolyApproximation::

InterpPolyApproximation

BasisPolyApproximation

Approximation

Public Member Functions

� InterpPolyApproximation()

defaultconstructor

� InterpPolyApproximation(constProblemDescDB&problem_db,constsize_t&num_acv)

standard constructor

� � InterpPolyApproximation()

destructor

ProtectedMember Functions

� int min_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� void �nd_coef�cients ()

interpolationpolynomials

� constReal& get_value(constRealVector&x)

retrievetheresponseexpansionvaluefor a givenparametervector

� constRealBaseVector& get_gradient(constRealVector&x)

anddefaultDVV

� constRealBaseVector& get_gradient(constRealVector&x, constUIntArray &dvv)

andgivenDVV
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� constReal& get_mean()

returnthemeanof theexpansion,treatingall variablesasrandom

� constReal& get_mean(constRealVector&x)

treatinga subsetof thevariablesasrandom

� constRealBaseVector& get_mean_gradient()

treatingall variablesasrandom

� constRealBaseVector& get_mean_gradient(constRealVector&x, constUIntArray &dvv)

andgivenDVV, treatinga subsetof thevariablesasrandom

� constReal& get_variance()

returnthevarianceof theexpansion,treatingall variablesasrandom

� constReal& get_variance(constRealVector&x)

treatinga subsetof thevariablesasrandom

� constRealBaseVector& get_variance_gradient()

vector, treatingall variablesasrandom

� constRealBaseVector& get_variance_gradient(constRealVector&x, constUIntArray &dvv)

vectorandgivenDVV, treatinga subsetof thevariablesasrandom

PrivateMember Functions

� constReal& tensor_product_value(constRealVector&x, size_ttp_index)

tensor-productgrid; contributesto get_value(x)

� constRealBaseVector& tensor_product_gradient (constRealVector&x, size_ttp_index)

tensor-productgrid; contributesto get_gradient(x)

� constRealBaseVector& tensor_product_gradient (constRealVector&x, size_ttp_index, constUIntArray
&dvv)

tensor-productgrid for givenDVV; contributesto get_gradient(x,dvv)

� constReal& tensor_product_mean(constRealVector&x, size_ttp_index)

tensor-productgrid; contributesto get_mean(x)

� const RealBaseVector & tensor_product_mean_gradient (const RealVector &x, size_t tp_index, const
UIntArray &dvv)

tensor-productgrid; contributesto get_mean(x)

� constReal& tensor_product_variance(constRealVector&x, size_ttp_index)
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tensor-productgrid; contributesto get_variance(x)

� constRealBaseVector& tensor_product_variance_gradient (constRealVector&x, size_ttp_index, const
UIntArray &dvv)

tensor-productgrid; contributesto get_variance(x)

PrivateAttrib utes

� Array< Array< BasisPolynomial> > polynomialBasis

constructingthemultivariateorthogonal/interpolationpolynomials.

� int numCollocPts

expansion(lengthof expansionCoeffs)

� UShort2DArray smolyakMultiIndex

within thepolynomialBasisfor a particular variable

� RealArraysmolyakCoeffs

precomputedarrayof Smolyakcombinatorialcoef�cients

� UShort3DArray collocKey

the1-D interpolantindicesfor setsof tensor-productcollocationpoints.

� Sizet2DArray expansionCoeffIndices

setof tensorproductsto theexpansionCoeffs array.

� RealtpValue

thevalueof a tensor-productinterpolant;a contributor to approxValue

� RealBaseVectortpGradient

approxGradient

� RealtpMean

themeanof a tensor-productinterpolant;a contributor to expansionMean

� RealBaseVectortpMeanGrad

contributor to expansionMeanGrad

� RealtpVariance

expansionVariance

� RealBaseVectortpVarianceGrad

contributor to expansionVarianceGrad
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8.61.1 DetailedDescription

approximation).

The InterpPolyApproximationclassprovidesa global approximationbasedon interpolationpolynomials. It is
usedprimarily for stochasticcollocationapproachesto uncertaintyquanti�cation.

8.61.2 Member Function Documentation

8.61.2.1 constReal& get_mean() [protected, virtual]

returnthemeanof theexpansion,treatingall variablesasrandom

In this case,all expansionvariablesarerandomvariablesandthemeanof theexpansionis simply thesumover i
of r_i w_i.

ImplementsBasisPolyApproximation.

8.61.2.2 constReal& get_mean(constRealVector & x) [protected, virtual]

treatinga subsetof thevariablesasrandom

In this case,a subsetof the expansionvariablesarerandomvariablesandthe meanof the expansioninvolves
evaluatingtheexpectationover thissubset.

ImplementsBasisPolyApproximation.

8.61.2.3 constRealBaseVector & get_mean_gradient() [protected, virtual]

treatingall variablesasrandom

In this function,all expansionvariablesarerandomvariablesandany design/statevariablesareomittedfrom the
expansion.In thiscase,thederivativeof theexpectationis theexpectationof thederivative.Themixedderivative
case(somedesignvariablesareinsertedandsomeareaugmented)requiresnospecialtreatment.

ImplementsBasisPolyApproximation.

8.61.2.4 constRealBaseVector & get_mean_gradient(constRealVector & x, constUIntArray & dvv)
[protected, virtual]

andgivenDVV, treatinga subsetof thevariablesasrandom

In thisfunction,asubsetof theexpansionvariablesarerandomvariablesandany augmenteddesign/statevariables
(i.e.,not insertedasrandomvariabledistributionparameters)areincludedin theexpansion.In thiscase,themean
of the expansionis the expectationover the randomsubsetand the derivative of the meanis the derivative of
the remainingexpansionover the non-randomsubset.This function musthandlethe mixed case,wheresome
design/statevariablesareaugmented(andarepartof theexpansion:derivativesareevaluatedasdescribedabove)
andsomeareinserted(derivativesareobtainedfrom expansionCoeffGrads).
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ImplementsBasisPolyApproximation.

8.61.2.5 constReal& get_variance() [protected, virtual]

returnthevarianceof theexpansion,treatingall variablesasrandom

In thiscase,all expansionvariablesarerandomvariablesandthevarianceof theexpansionis thesumoverall but
the�rst termof thecoef�cients squaredtimesthepolynomialnormssquared.

ImplementsBasisPolyApproximation.

8.61.2.6 constReal& get_variance(constRealVector & x) [protected, virtual]

treatinga subsetof thevariablesasrandom

In this case,a subsetof theexpansionvariablesarerandomvariablesandthevarianceof theexpansioninvolves
summationsover this subset.

ImplementsBasisPolyApproximation.

8.61.2.7 constRealBaseVector & get_variance_gradient() [protected, virtual]

vector, treatingall variablesasrandom

In this function,all expansionvariablesarerandomvariablesandany design/statevariablesareomittedfrom the
expansion.Themixedderivative case(somedesignvariablesareinsertedandsomeareaugmented)requiresno
specialtreatment.

ImplementsBasisPolyApproximation.

8.61.2.8 constRealBaseVector & get_variance_gradient(constRealVector & x, constUIntArray & dvv)
[protected, virtual]

vectorandgivenDVV, treatinga subsetof thevariablesasrandom

In thisfunction,asubsetof theexpansionvariablesarerandomvariablesandany augmenteddesign/statevariables
(i.e., not insertedasrandomvariabledistribution parameters)areincludedin theexpansion.This functionmust
handlethemixedcase,wheresomedesign/statevariablesareaugmented(andarepartof theexpansion)andsome
areinserted(derivativesareobtainedfrom expansionCoeffGrads).

ImplementsBasisPolyApproximation.

8.61.3 Member Data Documentation

8.61.3.1 Array < Array < BasisPolynomial > > polynomialBasis [ private]

constructingthemultivariateorthogonal/interpolationpolynomials.
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Eachvariable(outerarraysize= numVars)may have multiple integrationordersassociatedwith it (innerarray
size= num_levels_per_var= 1 for quadrature,w + numVarsfor sparsegrid).

8.61.3.2 UShort2DArray smolyakMultiIndex [ private]

within thepolynomialBasisfor aparticularvariable

Theindex setscorrespondto j (0-based)for useasindices,whichareoffsetfrom thei indices(1-based)normally
usedin theSmolyakexpressions.For quadrature,theindicesarezero(irrespectiveof integrationorder)sincethere
is onepolynomialBasisper variable;for sparsegrid, the index correspondsto level - 1 within eachanisotropic
tensor-productintegrationof a Smolyakrecursion.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� InterpPolyApproximation.H
� InterpPolyApproximation.C
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8.62 Iterator ClassReference

Baseclassfor theiteratorclasshierarchy.

Inheritancediagramfor Iterator::

Iterator

Analyzer Minimizer

NonD PStudyDACE LeastSq Optimizer SurrBasedMinimizer

NonDEvidence

NonDExpansion

NonDIntegration

NonDReliability

NonDSampling

DDACEDesignCompExp

FSUDesignCompExp

ParamStudy

PSUADEDesignCompExp

NL2SOLLeastSq

NLSSOLLeastSq

SNLLLeastSq

APPSOptimizer

COLINOptimizer

CONMINOptimizer

DOTOptimizer

JEGAOptimizer

NCSUOptimizer

NLPQLPOptimizer

NPSOLOptimizer

SNLLOptimizer

EffGlobalMinimizer

SurrBasedGlobalMinimizer

SurrBasedLocalMinimizer

Public Member Functions

� Iterator()

defaultconstructor

� Iterator(Model&model)

standard envelopeconstructor

� Iterator(constString&method_name,Model&model)

alternateenvelopeconstructorfor instantiationsbyname

� Iterator(constIterator&iterator)

copyconstructor

� virtual � Iterator()

destructor

� Iteratoroperator=(constIterator&iterator)

assignmentoperator

� virtual void run ()

run theiterator; portion of run_iterator()

� virtual constVariables& variables_results() const

returna single�nal iterator solution(variables)
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� virtual constResponse& response_results() const

returna single�nal iterator solution(response)

� virtual boolaccepts_multiple_points() const

returnis false. Overrideto returntrue if appropriate.

� virtual bool returns_multiple_points() const

returnis false. Overrideto returntrue if appropriate.

� virtual constVariablesArray& variables_array_results() const

onlybeusedif returns_multiple_points()returnstrue.

� virtual constResponseArray& response_array_results() const

onlybeusedif returns_multiple_points()returnstrue.

� virtual void initial_points(constVariablesArray&pts)

onlybeusedif accepts_multiple_points()returnstrue.

� virtual void response_results_active_set(constActiveSet&set)

settherequesteddatafor the�nal iterator responseresults

� virtual void initialize_graphics(boolgraph_2d,bool tabular_data,constString&tabular_�le)

initialize the2D graphicswindowandthetabular graphicsdata

� virtual void print_results(ostream&s)

print the�nal iterator results

� virtual void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,boolstats_�ag)

resetsamplingiterator

� virtual constString& sampling_scheme() const

returnsamplingname

� virtual Stringuses_method() const

returnnameof anyenablingiterator usedby this iterator

� virtual void method_recourse()

performa methodswitch, if possible, dueto a detectedcon�ict

� virtual constVariablesArray& all_variables() const

returnthecompletesetof evaluatedvariables

� virtual constResponseArray& all_responses() const

returnthecompletesetof computedresponses

� void pre_run(ostream&s)
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utility functionto verboselyperformcommonoperationsprior to run()

� void pre_run()

utility functionto quietlyperformcommonoperationsprior to run()

� void run_iterator(ostream&s)

utility functionto automatepre_run()/run()/post_run()verbosely

� void run_iterator()

utility functionto automatepre_run()/run()/post_run()quietly

� void post_run(ostream&s)

utility functionto verboselyperformcommonoperationsfollowing run()

� void post_run()

utility functionto quietlyperformcommonoperationsfollowing run()

� void assign_rep(Iterator� iterator_rep,bool ref_count_incr=true)

replacesexistingletter with a new one

� ProblemDescDB& problem_description_db() const

returntheproblemdescriptiondatabase(probDescDB)

� constString& method_name() const

returnthemethodname

� constString& method_id() const

returnthemethodidenti�er (idMethod)

� shortoutput_level () const

returnthemethodoutputlevel (outputLevel)

� int maximum_concurrency () const

returnthemaximumconcurrencysupportedby theiterator

� void maximum_concurrency (int max_conc)

setthemaximumconcurrencysupportedby theiterator

� void active_set(constActiveSet&set)

employevaluate_parameter_sets())

� constActiveSet& active_set() const

employevaluate_parameter_sets())

� void sub_iterator_�ag(bool si_�ag)

setsubIteratorFlag
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� void variable_mappings(constSizetArray&c_index1, constSizetArray&d_index1, constShortArray
&c_target2,constShortArray&d_target2)

setprimaryACVMapIndices,primaryADVMapIndices,secondaryACVMapTargets

� bool is_null () const

functionto check iteratorRep(doesthisenvelopecontaina letter?)

� Iterator� iterator_rep() const

thatare notmappedto thetop Iterator level

ProtectedMember Functions

� Iterator(BaseConstructor, Model &model)

derivedclassconstructors - Coplien,p. 139)

� Iterator(NoDBBaseConstructor, Model &model)

alternateconstructorfor baseiterator classesconstructedon the�y

� Iterator(NoDBBaseConstructor)

alternateconstructorfor baseiterator classesconstructedon the�y

� virtual void derived_pre_run()

portionsof pre_runspeci�c to derivediterators

� virtual void derived_post_run()

portionsof post_runspeci�c to derivediterators

� virtual constVariablesArray& initial_points() const

bemeaningfulafter a call to initial_pointsmutator.

� Realphi (constReal&beta)

Standard normaldensityfunction.

� RealPhi (constReal&beta)

Standard normalcumulativedistribution function.

ProtectedAttrib utes

� Model iteratedModel

or a thin RecastModelwrappedaroundit

� ProblemDescDB& probDescDB
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classmemberreferenceto theproblemdescriptiondatabase

� StringmethodName

nameof theiterator (theuser's methodspec)

� RealconvergenceTol

iterationconvergencetolerance

� int maxIterations

maximumnumberof iterationsfor theiterator

� int maxFunctionEvals

maximumnumberof fn evaluationsfor theiterator

� int maxConcurrency

maximumcoarse-grainedconcurrency

� size_tnumFunctions

numberof responsefunctions

� size_tnumContinuousVars

numberof activecontinuousvars.

� size_tnumDiscreteVars

numberof activediscretevars.

� ActiveSetactiveSet

trackstheresponsedatarequirementsoneach functionevaluation

� bool subIteratorFlag

(NestedModel::subIterator or DataFitSurrModel::daceIterator)

� SizetArrayprimaryACVarMapIndices

fromhigherlevel iteration

� SizetArrayprimaryADVarMapIndices

higherlevel iteration

� ShortArraysecondaryACVarMapTargets

fromhigherlevel iteration

� ShortArraysecondaryADVarMapTargets

fromhigherlevel iteration

� StringgradientType

typeof gradientdata: analytic,numerical,mixed,or none
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� StringmethodSource

sourceof numericalgradientroutine: dakota or vendor

� StringintervalType

typeof numericalgradientinterval: central or forward

� StringhessianType

typeof Hessiandata: analytic,numerical,quasi,mixed,or none

� RealfdGradStepSize

relative�nite differencestepsizefor numericalgradients

� RealfdHessByGradStepSize

using�r st-order differencesof gradients

� RealfdHessByFnStepSize

usingsecond-order differencesof functionvalues

� shortoutputLevel

outputverbositylevel: {SILENT,QUIET,NORMAL,VERBOSE,DEBUG}_OUTPUT

� bool asynchFlag

copyof themodel's asynchronousevaluation�a g

PrivateMember Functions

� Iterator� get_iterator(Model &model)

Usedby theenvelopeto instantiatethecorrect letterclass.

� Iterator� get_iterator(constString&method_name,Model &model)

Usedby theenvelopeto instantiatethecorrect letterclass.

PrivateAttrib utes

� StringidMethod

methodidenti�er string fromtheinput �le

� Iterator� iteratorRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingiteratorRep
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8.62.1 DetailedDescription

Baseclassfor theiteratorclasshierarchy.

The Iteratorclassis the baseclassfor oneof the primary classhierarchiesin DAKOTA. The iteratorhierarchy
containsall of the iterative algorithmswhich userepeatedexecutionof simulationsasfunctionevaluations.For
memoryef�ciency andenhancedpolymorphism,the iteratorhierarchyemploys the"letter/envelopeidiom" (see
Coplien"AdvancedC++", p. 133),for whichthebaseclass(Iterator) servesastheenvelopeandoneof thederived
classes(selectedin Iterator::get_iterator()) servesastheletter.

8.62.2 Constructor & Destructor Documentation

8.62.2.1 Iterator ()

defaultconstructor

The default constructoris usedin Vector< Iterator> instantiationsandfor initialization of Iteratorobjectscon-
tainedin Strategy derivedclasses(seederivedclassheader�les). iteratorRepis NULL in this case(a populated
problem_dbis neededto build ameaningfulIteratorobject).Thismakesit necessaryto checkfor NULL pointers
in thecopy constructor, assignmentoperator, anddestructor.

8.62.2.2 Iterator (Model & model)

standardenvelopeconstructor

Usedin iterator instantiationswithin strategy constructors.Envelopeconstructoronly needsto extract enough
datato properlyexecuteget_iterator(), sinceletterholdstheactualbaseclassdata.

8.62.2.3 Iterator (constString & method_name, Model & model)

alternateenvelopeconstructorfor instantiationsby name

Usedin sub-iteratorinstantiationswithin iteratorconstructors.Envelopeconstructoronly needsto extractenough
datato properlyexecuteget_iterator(), sinceletterholdstheactualbaseclassdata.

8.62.2.4 Iterator (constIterator & iterator)

copy constructor

Copy constructormanagessharingof iteratorRepandincrementingof referenceCount.

8.62.2.5 � Iterator () [ virtual]

destructor

DestructordecrementsreferenceCountandonly deletesiteratorRepwhenreferenceCountreacheszero.
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8.62.2.6 Iterator (BaseConstructor, Model & model) [protected]

derivedclassconstructors- Coplien,p. 139)

Thisconstructorbuilds thebaseclassdatafor all inheritediterators.get_iterator()instantiatesa derivedclassand
thederivedclassselectsthisbaseclassconstructorin its initialization list (to avoid therecursionof thebaseclass
constructorcalling get_iterator()again).Sincethe letter IS therepresentation,its representationpointeris setto
NULL (anuninitializedpointercausesproblemsin � Iterator).

8.62.2.7 Iterator (NoDBBaseConstructor, Model & model) [protected]

alternateconstructorfor baseiteratorclassesconstructedon the�y

This alternateconstructorbuilds baseclassdatafor inheritediterators.It is usedfor on-the-�y instantiationsfor
whichDB queriescannotbeused.Thereforeit only setsattributestakenfrom theincomingmodel.

8.62.2.8 Iterator (NoDBBaseConstructor) [protected]

alternateconstructorfor baseiteratorclassesconstructedon the�y

This alternateconstructorbuilds baseclassdatafor inheritediterators.It is usedfor on-the-�y instantiationsfor
whichDB queriescannotbeused.It hasno incomingmodel,soonly setsupa minimalsetof defaults.However,
its useis preferableto thedefaultconstructor, whichshouldremainasminimalaspossible.

8.62.3 Member Function Documentation

8.62.3.1 Iterator operator= (constIterator & iterator)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old iteratorRep,assignsnew iteratorRep,and increments
referenceCountfor new iteratorRep.

8.62.3.2 void run () [virtual]

run theiterator;portionof run_iterator()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is the virtual run function
for theiteratorclasshierarchy. All derivedclassesneedto rede�neit.

Reimplementedin LeastSq, NonD, Optimizer, PStudyDACE, andSurrBasedMinimizer.

8.62.3.3 void initialize_graphics (bool graph_2d, bool tabular_data, const String & tabular_�le )
[virtual]

initialize the2D graphicswindow andthetabulargraphicsdata
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This is a conveniencefunctionfor encapsulatinggraphicsinitializationoperations.It doesnot requirea strategy-
Repforwardsinceit is only usedby letterobjects.

Reimplementedin NonDReliability, andSurrBasedMinimizer.

8.62.3.4 void print_r esults(ostream& s) [virtual]

print the�nal iteratorresults

Thisvirtual functionprovidesadditionaliterator-speci�c �nal resultsoutputsbeyondthefunctionevaluationsum-
maryprintedin post_run().

Reimplementedin LeastSq, Optimizer, PStudyDACE, NonDEvidence, NonDExpansion, NonDGlobalReliability,
NonDIncremLHSSampling, NonDLHSSampling, NonDLocalReliability, NonDPolynomialChaos, and
SurrBasedMinimizer.

8.62.3.5 void pre_run (ostream& s)

utility functionto verboselyperformcommonoperationsprior to run()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is one form of the over-
loadedpre-runfunction.This form acceptsanostreamandexecutesverbosely. It is usedfor standardstand-alone
iteratorexecutions.This functionis notvirtual: derivedportionsarede�ned in derived_pre_run().

8.62.3.6 void pre_run ()

utility functionto quietlyperformcommonoperationsprior to run()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is one form of the over-
loadedpre-runfunction. This form doesnot acceptan ostreamandexecutesquietly. It is commonlyusedin
sub-iteratorexecutions.This functionis notvirtual: derivedportionsarede�ned in derived_pre_run().

8.62.3.7 void run_iterator (ostream& s)

utility functionto automatepre_run()/run()/post_run()verbosely

Iteratorsupportsa construct/pre-run/run/post-run/destructprogression.This non-virtualfunction is oneform of
theoverloadedrun_iteratorfunctionwhich automatesthepre-run/run/post-runportionsof theprogression.This
form acceptsanostreamandexecutesverbosely.

8.62.3.8 void run_iterator ()

utility functionto automatepre_run()/run()/post_run()quietly

Iteratorsupportsa construct/pre-run/run/post-run/destructprogression.This non-virtualfunction is oneform of
theoverloadedrun_iteratorfunctionwhich automatesthepre-run/run/post-runportionsof theprogression.This
form doesnotacceptanostreamandexecutesquietly.

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



396 DAK OTA ClassDocumentation

8.62.3.9 void post_run (ostream& s)

utility functionto verboselyperformcommonoperationsfollowing run()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is one form of the over-
loadedpost-runfunction. This form acceptsan ostreamandexecutesverbosely. This function is not virtual:
derivedportionsarede�ned in derived_post_run().

8.62.3.10 void post_run ()

utility functionto quietlyperformcommonoperationsfollowing run()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is one form of the over-
loadedpost-runfunction.This form doesnotacceptanostreamandexecutesquietly. This functionis notvirtual:
derivedportionsarede�ned in derived_post_run().

8.62.3.11 void assign_rep(Iterator � iterator_rep, bool ref_count_incr= true )

replacesexisting letterwith a new one

Similar to theassignmentoperator, the assign_rep()functiondecrementsreferenceCountfor theold iteratorRep
andassignsthe new iteratorRep.It is different in that it is usedfor publishingderived classlettersto existing
envelopes,asopposedto sharingrepresentationsamongmultiple envelopes(in particular, assign_repis passeda
letterobjectandoperator=is passedanenvelopeobject).Letterassignmentsupportstwo modelsasgovernedby
ref_count_incr:

� ref_count_incr= true(default): theincomingletterbelongsto anotherenvelope.In thiscase,incrementthe
referencecountin thenormalmannersothatdeallocationof theletteris handledproperly.

� ref_count_incr= false: the incoming letter is instantiatedon the �y andhasno envelope. This caseis
modeledafter get_iterator(): a letter is dynamicallyallocatedusingnew andpassedinto assign_rep,the
letter's referencecountis not incremented,andtheletter is not remotelydeleted(its memorymanagement
is passedover to theenvelope).

8.62.3.12 void derived_pre_run () [protected, virtual]

portionsof pre_runspeci�c to derivediterators

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is thevirtual derivedclass
portionof pre_run(). Rede�nition by derivedclassesis optional.

Reimplemented in CONMINOptimizer, LeastSq, Minimizer, NonD, Optimizer, DOTOptimizer,
NLPQLPOptimizer, SNLLLeastSq, andSNLLOptimizer.

8.62.3.13 void derived_post_run() [protected, virtual]

portionsof post_runspeci�c to derivediterators
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Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is thevirtual derivedclass
portionof post_run(). Rede�nition by derivedclassesis optional.

Reimplementedin LeastSq, Minimizer, NonD, Optimizer, SNLLLeastSq, andSNLLOptimizer.

8.62.3.14 Real Phi (constReal& beta) [ inline, protected]

Standardnormalcumulativedistribution function.

returnsa probability< 0.5for negativebetaanda probability> 0.5for positivebeta.

8.62.3.15 Iterator � get_iterator (Model & model) [private]

Usedby theenvelopeto instantiatethecorrectletterclass.

Usedonly by the envelopeconstructorto initialize iteratorRepto the appropriatederived type, asgiven by the
methodNameattribute.

8.62.3.16 Iterator � get_iterator (constString & method_name, Model & model) [private]

Usedby theenvelopeto instantiatethecorrectletterclass.

Usedonly by the envelopeconstructorto initialize iteratorRepto the appropriatederived type, asgiven by the
passedmethod_name.

8.62.4 Member Data Documentation

8.62.4.1 Real fdGradStepSize [ protected]

relative �nite differencestepsizefor numericalgradients

A scalarvalue(insteadof thevectorfd_gradient_step_sizespec)is usedwithin the iteratorhierarchysincethis
attributeis only usedto publishastepsizeto vendornumericalgradientalgorithms.

8.62.4.2 Real fdHessByGradStepSize [ protected]

using�rst-order differencesof gradients

A scalarvalue(insteadof the vectorfd_hessian_step_sizespec)is usedwithin the iteratorhierarchysincethis
attributeis only usedto publishastepsizeto vendornumericalHessianalgorithms.

8.62.4.3 Real fdHessByFnStepSize [protected]

usingsecond-orderdifferencesof functionvalues
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A scalarvalue(insteadof the vectorfd_hessian_step_sizespec)is usedwithin the iteratorhierarchysincethis
attributeis only usedto publishastepsizeto vendornumericalHessianalgorithms.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaIterator.H
� DakotaIterator.C
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8.63 JacobiOrthogPolynomial ClassReference

Derivedorthogonalpolynomialclassfor Jacobipolynomials.

Inheritancediagramfor JacobiOrthogPolynomial::

JacobiOrthogPolynomial

OrthogonalPolynomial

BasisPolynomial

Public Member Functions

� JacobiOrthogPolynomial()

defaultconstructor

� JacobiOrthogPolynomial(constReal&alpha_stat,constReal&beta_stat)

standard constructor

� � JacobiOrthogPolynomial()

destructor

ProtectedMember Functions

� constReal& get_value(constReal&x, unsignedshortorder)

retrievetheJacobipolynomialvaluefor a givenparameterx

� constReal& get_gradient(constReal&x, unsignedshortorder)

retrievetheJacobipolynomialgradientfor a givenparameterx

� constReal& norm_squared(unsignedshortorder)

jjP^ (alpha,beta)_njj ^ 2

� constRealVector& gauss_points(unsignedshortorder)

polynomialorder n

� constRealVector& gauss_weights(unsignedshortorder)

polynomialorder n
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� void alpha_stat(constReal&alpha)

setbetaPoly usingtheconversionbetaPoly = alpha_stat- 1.

� void beta_stat(constReal&beta)

setalphaPoly usingtheconversionalphaPoly = beta_stat- 1.

PrivateAttrib utes

� RealalphaPoly

AbramowitzandStegun(differs fromstatisticalPDF notation).

� RealbetaPoly

AbramowitzandStegun(differs fromstatisticalPDF notation).

8.63.1 DetailedDescription

Derivedorthogonalpolynomialclassfor Jacobipolynomials.

TheJacobiOrthogPolynomialclassevaluatesa univariateJacobipolynomialP^ (alpha,beta)_nof a particularor-
der. Thesepolynomialsareorthogonalwith respectto the weight function (1-x)^ alpha(1+x)̂ betawheninte-
gratedover thesupportrangeof [-1,+1]. This correspondsto theprobabilitydensityfunctionf(x) = (1-x)^ alpha
(1+x)̂ beta/ (2^ (alpha+beta+1)B(alpha+1,beta+1))for the betadistribution for [L,U]=[-1,1], wherecommon
statisticalPDFnotationconventions(see,e.g.,theuncertainvariablessectionin theDAKOTA ReferenceManual)
andthe Abramowiz andStegun orthogonalpolynomialconventionsareinvertedandrequireconversionin this
case(alpha_poly= beta_stat- 1; beta_poly= alpha_stat- 1 with thepoly de�nitions usedin bothcasesabove).
It enables(mixed)multidimensionalorthogonalpolynomialbasisfunctionswithin OrthogPolyApproximation. A
specialcaseis theLegendreOrthogPolynomial(implementedseparately),for whichalpha_poly= beta_poly= 0.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� JacobiOrthogPolynomial.H
� JacobiOrthogPolynomial.C
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8.64 JEGAOptimizer ClassReference

A versionof Dakota::Optimizerfor instantiationof JohnEddy'sGeneticAlgorithms(JEGA).

Inheritancediagramfor JEGAOptimizer::

JEGAOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� virtual void �nd_optimum ()

Performstheiterationsto determinetheoptimalsetof solutions.

� virtual boolaccepts_multiple_points() const

Overriddento returntruesinceJEGAalgorithmscanacceptmultipleinitial points.

� virtual bool returns_multiple_points() const

Overriddento returntruesinceJEGAalgorithmscanreturnmultiple�nal points.

� virtual void initial_points(constVariablesArray&pts)

Overriddento assignthe_initPtsmembervariableto thepassedin collectionof Dakota::Variables.

� virtual constVariablesArray& initial_points() const

Overriddento returnthecollectionof initial pointsfor theJEGAalgorithmcreatedandrun bythisJEGAOptimizer.

� JEGAOptimizer(Model&model)

Constructsa JEGAOptimizerclassobject.

� � JEGAOptimizer()

Destructsa JEGAOptimizer.

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



402 DAK OTA ClassDocumentation

ProtectedMember Functions

� void LoadDakotaResponses(const JEGA::Utilities::Design&from, Variables&vars, Response&resp)
const

LoadstheJEGA-styleDesignclassinto equivolentDakota-styleVariablesandResponseobjects.

� void ReCreateTheParameterDatabase()

Destroysthecurrentparameterdatabaseandcreatesa new emptyone.

� void LoadTheParameterDatabase()

Readsinformationoutof theknownDakota::ProblemDescDBandputsit into thecurrentparameterdatabase.

� void LoadAlgorithmCon�g(JEGA::FrontEnd::AlgorithmCon�g&aCon�g)

Completelyinitializesthesuppliedalgorithmcon�guration.

� void LoadProblemCon�g(JEGA::FrontEnd::ProblemCon�g&pCon�g)

Completelyinitializesthesuppliedproblemcon�guration.

� void LoadTheDesignVariables(JEGA::FrontEnd::ProblemCon�g&pCon�g)

AddsDesignVariableInfoobjectsinto theproblemcon�guration object.

� void LoadTheObjectiveFunctions(JEGA::FrontEnd::ProblemCon�g&pCon�g)

AddsObjectiveFunctionInfoobjectsinto theproblemcon�guration object.

� void LoadTheConstraints(JEGA::FrontEnd::ProblemCon�g&pCon�g)

AddsConstraintInfoobjectsinto theproblemcon�guration object.

� constJEGA::Utilities::Design� GetBestSolution(constJEGA::Utilities::DesignOFSortSet&from)

ChoosesthebestDesignfroma setof solutionstakinginto accountthealgorithmtype.

� constJEGA::Utilities::Design� GetBestMOSolution(constJEGA::Utilities::DesignOFSortSet&from)

ChoosesthebestDesignfroma setof solutionsassumingthat they are generatedby a multi objectivealgorithm.

� constJEGA::Utilities::Design� GetBestSOSolution(constJEGA::Utilities::DesignOFSortSet&from)

ChoosesthebestDesignfroma setof solutionsassumingthat they are generatedby a singleobjectivealgorithm.

� JEGA::DoubleMatrixToDoubleMatrix(constVariablesArray&variables)const

Convertstheitemsin aVariablesArrayinto aDoubleMatrixwherebytheitemsin thematrixarethedesignvariables.

� void resize_variables_results_array(std::size_tnewsize)

Safelyresizesthebestvariablesarray takinginto accounttherequirementsput forth by theenvelope-letterdesign
pattern.

� void resize_response_results_array(std::size_tnewsize)

Safelyresizesthebestresponsearray taking into accounttherequirementsput forth by theenvelope-letterdesign
pattern.
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PrivateAttrib utes

� EvaluatorCreator� _theEvalCreator

A pointerto an EvaluatorCreatorusedto createtheevaluatorusedbyJEGAin Dakota (a JEGAEvaluator).

� JEGA::Utilities::ParameterDatabase� _theParamDB

A pointerto theParameterDatabasefromwhich all parameters are retrievedby thecreatedalgorithms.

� VariablesArray_initPts

Anarray of initial pointsto useasan initial population.

Static PrivateAttrib utes

� staticconststd::string_sogaMethodText

Thetext that indicatestheSOGAmethod.

� staticconststd::string_mogaMethodText

Thetext that indicatestheMOGAmethod.

Classes

� classDriver

A subclassof theJEGAfrontenddriver thatexposestheindividual protectedmethodsto executethealgorithm.

� classEvaluator

Anevaluatorspecializationthat knowshowto interactwith Dakota.

� classEvaluatorCreator

A specializationof theJEGA::FrontEnd::EvaluatorCreatorthat createsa new instanceof a Evaluator.

8.64.1 DetailedDescription

A versionof Dakota::Optimizerfor instantiationof JohnEddy'sGeneticAlgorithms(JEGA).

This classencapsulatesthe necessaryfunctionality for creatingandproperly initializing the JEGA algorithms
(MOGA andSOGA).

8.64.2 Constructor & Destructor Documentation

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



404 DAK OTA ClassDocumentation

8.64.2.1 JEGAOptimizer (Model & model)

Constructsa JEGAOptimizerclassobject.

Thismethoddoessomeof theinitializationwork for thealgorithm.In particular, it initialized theJEGAcore.

Parameters:

model TheDakota::Modelthatwill beusedby this optimizerfor probleminformation,etc.

8.64.3 Member Function Documentation

8.64.3.1 void LoadDakotaResponses(constJEGA::Utilities::Design & from, Variables& vars, Response
& resp) const [protected]

LoadstheJEGA-styleDesignclassinto equivolentDakota-styleVariablesandResponseobjects.

Thisversionis meantfor thecasewherea Variablesanda Responseobjectexist andjust needto beloaded.

Parameters:

from TheJEGADesignclassobjectfrom whichto extractthevariableandresponseinformationfor Dakota.

vars TheDakota::Variablesobjectinto which to loadthedesignvariablevaluesof from.

resp TheDakota::Responseobjectinto which to loadtheobjectivefunctionandconstraintvaluesof from.

8.64.3.2 void LoadTheParameterDatabase() [protected]

Readsinformationoutof theknown Dakota::ProblemDescDBandputsit into thecurrentparameterdatabase.

Thisshouldbecalledfrom theJEGAOptimizerconstructorsinceit is theonly timewhentheproblemdescription
databaseis certainto becon�guredto supplydatafor this optimizer.

8.64.3.3 void LoadAlgorithmCon�g (JEGA::Fr ontEnd::AlgorithmCon�g & aCon�g) [protected]

Completelyinitializesthesuppliedalgorithmcon�guration.

This loadsthesuppliedcon�gurationobjectwith appropriatedataretrievedfrom theparameterdatabase.

Parameters:

aCon�g Thealgorithmcon�gurationobjectto load.
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8.64.3.4 void LoadProblemCon�g (JEGA::Fr ontEnd::Pr oblemCon�g & pCon�g) [protected]

Completelyinitializesthesuppliedproblemcon�guration.

This loadsthe freshcon�guration objectusingthe LoadTheDesignVariables,LoadTheObjectiveFunctions,and
LoadTheConstraintsmethods.

Parameters:

pCon�g Theproblemcon�gurationobjectto load.

8.64.3.5 void LoadTheDesignVariables (JEGA::Fr ontEnd::Pr oblemCon�g & pCon�g) [ protected]

AddsDesignVariableInfoobjectsinto theproblemcon�gurationobject.

This retrievesdesignvariableinformationfrom theParameterDatabaseandcreatesDesignVariableInfo'sfrom it.

Parameters:

pCon�g Theproblemcon�gurationobjectto load.

8.64.3.6 void LoadTheObjectiveFunctions(JEGA::Fr ontEnd::Pr oblemCon�g & pCon�g)
[protected]

AddsObjectiveFunctionInfoobjectsinto theproblemcon�gurationobject.

This retrievesobjective function information from the ParameterDatabaseandcreatesObjectiveFunctionInfo's
from it.

Parameters:

pCon�g Theproblemcon�gurationobjectto load.

8.64.3.7 void LoadTheConstraints (JEGA::Fr ontEnd::Pr oblemCon�g & pCon�g) [protected]

AddsConstraintInfoobjectsinto theproblemcon�gurationobject.

This retrievesconstraintfunctioninformationfrom theParameterDatabaseandcreatesConstraintInfo'sfrom it.

Parameters:

pCon�g Theproblemcon�gurationobjectto load.
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8.64.3.8 constDesign� GetBestSolution(const JEGA::Utilities::DesignOFSortSet & from)
[protected]

ChoosesthebestDesignfrom a setof solutionstakinginto accountthealgorithmtype.

eventuallythis functionalitymustbemovedinto aseparatepost-processingapplicationfor MO datasets.

8.64.3.9 constDesign� GetBestMOSolution(constJEGA::Utilities::DesignOFSortSet & from)
[protected]

ChoosesthebestDesignfrom a setof solutionsassumingthatthey aregeneratedby amulti objectivealgorithm.

eventuallythis functionalitymustbemovedinto aseparatepost-processingapplicationfor MO datasets.

8.64.3.10 constDesign� GetBestSOSolution(constJEGA::Utilities::DesignOFSortSet & from)
[protected]

ChoosesthebestDesignfrom a setof solutionsassumingthatthey aregeneratedby a singleobjectivealgorithm.

eventuallythis functionalitymustbemovedinto aseparatepost-processingapplicationfor MO datasets.

8.64.3.11 JEGA::DoubleMatrix ToDoubleMatrix (const VariablesArray & variables) const
[protected]

Converts the items in a VariablesArrayinto a DoubleMatrix wherebythe items in the matrix are the design
variables.

Thematrix will not containresponsesbut whenbeingusedby Dakota, this doesn't matter. JEGAwill attemptto
re-evaluatethesepointsbut Dakotawill recognizethatthey donotrequirere-evaluationandthusit will beacheap
operation.

Parameters:

variables Thearrayof DakotaVariablesobjectsto useasthecontentsof thereturnedmatrix.

Returns:

Thematrix createdusingthesuppliedVariablesArray.

8.64.3.12 void resize_variables_results_array(std::size_tnewsize) [ protected]

Safelyresizesthebestvariablesarraytakinginto accounttherequirementsput forth by theenvelope-letterdesign
pattern.

Do notdirectlycall resizeon thebestVariablesArrayobjectunlessyou intendto sharetheinternalcontent(letter)
with otherobjectsafterassignment.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.64JEGAOptimizer ClassReference 407

Parameters:

newsizeThenew sizefor thevariablesarray.

8.64.3.13 void resize_response_results_array(std::size_tnewsize) [protected]

Safelyresizesthebestresponsearraytakinginto accounttherequirementsput forth by theenvelope-letterdesign
pattern.

Do notdirectlycall resizeon thebestResponseArrayobjectunlessyou intendto sharetheinternalcontent(letter)
with otherobjectsafterassignment.

Parameters:

newsizeThenew sizefor theresponsesarray.

8.64.3.14 void �nd_optimum () [virtual]

Performstheiterationsto determinetheoptimalsetof solutions.

Overrideof purevirtual methodin Optimizerbaseclass.

The extractionof parametervaluesactuallyoccursin this methodwhenthe JEGA::FrontEnd::Driver::Execute-
Algorithm is called. Also the loadingof theproblemandalgorithmcon�gurationsoccursin this method.That
way, if it is calledmorethanonceandthealgorithmor problemhaschanged,it will beaccountedfor.

ImplementsOptimizer.

8.64.3.15 bool accepts_multiple_points() const [virtual]

Overriddento returntruesinceJEGAalgorithmscanacceptmultiple initial points.

Returns:

true,always.

Reimplementedfrom Iterator.

8.64.3.16 bool returns_multiple_points() const [virtual]

Overriddento returntruesinceJEGAalgorithmscanreturnmultiple �nal points.

Returns:

true,always.

Reimplementedfrom Iterator.
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8.64.3.17 void initial_points (constVariablesArray & pts) [ virtual]

Overriddento assignthe_initPtsmembervariableto thepassedin collectionof Dakota::Variables.

Parameters:

pts Thearrayof initial pointsfor theJEGAalgorithmcreatedandrun by this JEGAOptimizer.

Reimplementedfrom Iterator.

8.64.3.18 constVariablesArray & initial_points () const [virtual]

Overridden to return the collection of initial points for the JEGA algorithm created and run by this
JEGAOptimizer.

Returns:

Thecollectionof initial pointsfor theJEGAalgorithmcreatedandrunby this JEGAOptimizer.

Reimplementedfrom Iterator.

8.64.4 Member Data Documentation

8.64.4.1 VariablesArray _initPts [private]

An arrayof initial pointsto useasaninitial population.

This memberis hereto helpsupporttheuseof JEGAalgorithmsin Dakotastrategies. If this arrayis populated,
thenwhatever initializer is speci�ed will be ignoredandthe DoubleMatrixinitializer will be usedinsteadon a
matrix createdfrom thedatain thisarray.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� JEGAOptimizer.H
� JEGAOptimizer.C
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8.65 JEGAOptimizer::Dri ver ClassReference

A subclassof theJEGAfront enddriver thatexposestheindividualprotectedmethodsto executethealgorithm.

Public Member Functions

� GeneticAlgorithm� ExtractAllData(constAlgorithmCon�g &algCon�g)

Readsall requireddatafromtheproblemdescriptiondatabasestoredin thesuppliedalgorithmcon�g.

� DesignOFSortSetPerformIterations(GeneticAlgorithm� theGA)

Performstherequirediterationson thesuppliedGA.

� void DestroyAlgorithm (GeneticAlgorithm� theGA)

DeletesthesuppliedGA.

� Driver (constProblemCon�g&probCon�g)

Defaultconstructsa Driver.

8.65.1 DetailedDescription

A subclassof theJEGAfront enddriver thatexposestheindividualprotectedmethodsto executethealgorithm.

This is necessarybecauseDAKOTA requiresthatall probleminformationbeextractedfrom theproblemdescrip-
tion DB at thetimeof Optimizerconstructionandthefront enddoesit all in theexecutealgorithmmethodwhich
mustbecalledin �nd_optimum.

8.65.2 Constructor & Destructor Documentation

8.65.2.1 Dri ver (constProblemCon�g & probCon�g) [inline]

Default constructsa Driver.

Parameters:

probCon�g Thede�nition of theproblemto besolvedby this DriverwheneverExecuteAlgorithmis called.

Theproblemcanbesolved in multiple waysby multiple algorithmsevenusingmultiple differentevaluatorsby
issuingmultiple callsto ExecuteAlgorithmwith differentAlgorithmCon�gs.
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8.65.3 Member Function Documentation

8.65.3.1 GeneticAlgorithm� ExtractAllData (constAlgorithmCon�g & algCon�g) [inline]

Readsall requireddatafrom theproblemdescriptiondatabasestoredin thesuppliedalgorithmcon�g.

The returnedGA is fully con�gured and readyto be run. It mustalso be destroyed at somelater time. You
MUST call DestroyAlgorithm for this purpose.Failure to do socould result in a memoryleak andan eventual
segmentationfault! Be sureto call DestroyAlgorithm prior to destroying the algorithmcon�g thatwasusedto
createit!

This is just hereto exposethebaseclassmethodto users.

Parameters:

algCon�g Thefully loadedcon�guration objectcontainingthedatabaseof parametersfor thealgorithmto
berun on theknown problem.

Returns:

Thefully con�guredandloadedGA readyto berunusingthePerformIterationsmethod.

8.65.3.2 DesignOFSortSetPerformIterations (GeneticAlgorithm � theGA) [inline]

Performstherequirediterationson thesuppliedGA.

This includesthecallsto AlgorithmInitializeandAlgorithmFinalizeandlogssomeinformationif appropriate.

This is just hereto exposethebaseclassmethodto users.

Parameters:

theGA TheGA onwhich to performiterations.This parametermustbenon-null.

Returns:

The�nal solutionsreportedby thesuppliedGA afterall iterationsandcall to AlgorithmFinalize.

8.65.3.3 void DestroyAlgorithm (GeneticAlgorithm � theGA) [inline]

DeletesthesuppliedGA.

Usethis methodto destroy a GA afterall iterationshavebeenrun. This methodknows if thelog associatedwith
theGA wascreatedhereandneedsto bedestroyedaswell or not.

This is just hereto exposethebaseclassmethodto users.
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Be sureto usethis prior to destoying thealgorithmcon�g objectwhich containsthe target. The GA destructor
needsthetargetto bein tact.

Parameters:

theGA Thealgorithmthatis no longerneededandthusmustbedestroyed.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� JEGAOptimizer.C
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8.66 JEGAOptimizer::Ev aluator ClassReference

An evaluatorspecializationthatknowshow to interactwith Dakota.

Public Member Functions

� virtual boolEvaluate(DesignGroup&group)

Doesevaluationof each designin group.

� virtual boolEvaluate(EvaluationJob&eJob)

Thismethodcannotbeused!!

� virtual std::stringGetName() const

Returnsthepropernameof thisoperator.

� virtual std::stringGetDescription() const

Returnsa full descriptionof whatthis operator doesandhow.

� virtual GeneticAlgorithmOperator� Clone(GeneticAlgorithm&algorithm)const

Createsandreturnsa pointerto anexactduplicateof thisoperator.

� Evaluator(GeneticAlgorithm&algorithm,Model&model)

Constructsa Evaluatorfor usebyalgorithm.

� Evaluator(constEvaluator&copy)

Copyconstructsa Evaluator.

� Evaluator(constEvaluator&copy, GeneticAlgorithm&algorithm,Model &model)

Copyconstructsa Evaluatorfor usebyalgorithm.

Static Public Member Functions

� staticconststd::string& Name()

Returnsthepropernameof thisoperator.

� staticconststd::string& Description()

Returnsa full descriptionof whatthis operator doesandhow.
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ProtectedMember Functions

� RealVectorGetContinuumVariableValues(constDesign&from) const

ReturnsthecontinuousDesignvariablevaluesheldin Designfrom.

� IntVectorGetDiscreteVariableValues(constDesign&from) const

ReturnsthediscreteDesignvariablevaluesheldin Designfrom.

� void GetContinuumVariableValues(constDesign&from, RealVector&into) const

PlacesthecontinuousDesignvariablevaluesfromDesignfrom into RealVectorinto.

� void GetDiscreteVariableValues(constDesign&from, IntVector&into) const

PlacesthediscreteDesignvariablevaluesfromDesignfrom into IntVectorinto.

� void SeparateVariables(constDesign&from, IntVector&intoDisc, RealVector&intoCont)const

Thismethod�lls intoDiscandintoContappropriatelyusingthevaluesof from.

� void RecordResponses(constRealVector&from, Design&into) const

Recordsthecomputedobjectiveandconstraint functionvaluesinto into.

� std::size_tGetNumberNonLinearConstraints() const

Returnsthenumberof non-linearconstraintsfor theproblem.

� std::size_tGetNumberLinearConstraints() const

Returnsthenumberof linear constraintsfor theproblem.

PrivateMember Functions

� Evaluator(GeneticAlgorithm&algorithm)

Thisconstructorhasno implementationandcannotbeused.

PrivateAttrib utes

� Model& _model

TheModelknownby this evaluator.

8.66.1 DetailedDescription

An evaluatorspecializationthatknowshow to interactwith Dakota.

Thisevaluatorknowshow to usethemodelto doevaluationsbothin synchronousandasynchronousmodes.
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8.66.2 Constructor & Destructor Documentation

8.66.2.1 Evaluator (GeneticAlgorithm & algorithm, Model & model) [inline]

Constructsa Evaluatorfor useby algorithm.

Theoptimizeris neededfor purposesof variablescaling.

Parameters:

algorithm TheGA for which thenew evaluatoris to beused.

model Themodelthroughwhichevaluationswill bedone.

8.66.2.2 Evaluator (constEvaluator & copy) [inline]

Copy constructsa Evaluator.

Parameters:

copy Theevaluatorfrom whichpropertiesareto beduplicatedinto this.

8.66.2.3 Evaluator (constEvaluator & copy, GeneticAlgorithm & algorithm, Model & model)
[inline]

Copy constructsa Evaluatorfor useby algorithm.

Theoptimizeris neededfor purposesof variablescaling.

Parameters:

copy TheexistingEvaluatorfrom which to retrieveproperties.

algorithm TheGA for which thenew evaluatoris to beused.

model Themodelthroughwhichevaluationswill bedone.

8.66.2.4 Evaluator (GeneticAlgorithm & algorithm) [ private]

Thisconstructorhasno implementationandcannotbeused.

Thisconstructorcanneverbeused.It is providedsothatthisoperatorcanstill beregisteredin anoperatorregistry
eventhoughit canneverbeinstantiatedfrom there.
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Parameters:

algorithm TheGA for which thenew evaluatoris to beused.

8.66.3 Member Function Documentation

8.66.3.1 static conststd::string& Name() [inline, static]

Returnsthepropernameof this operator.

Returns:

Thestring"DAKOTA JEGAEvaluator".

8.66.3.2 static conststd::string& Description () [inline, static]

Returnsa full descriptionof whatthis operatordoesandhow.

Thereturnedtext is:

This evaluator uses Sandia's DAKOTAoptimization
software to evaluate the passed in Designs. This
makes it possible to take advantage of the fact that
DAKOTAis designed to run on massively parallel machines.

.

Returns:

A descriptionof theoperationof this operator.

8.66.3.3 RealVector GetContinuumVariableValues(constDesign& from) const [inline,
protected]

ReturnsthecontinuousDesignvariablevaluesheldin Designfrom.

It returnsthemasaRealVectorfor usein theDakotainterface.Thevaluesin thereturnedvectorwill betheactual
valuesintendedfor usein theevaluationfunctions.

Parameters:

from TheDesignclassobjectfrom which to extractthecontinuousdesignvariablevalues.
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Returns:

A vectorof thecontinuousdesignvariablevaluesassociatedwith from.

8.66.3.4 IntVector GetDiscreteVariableValues(constDesign& from) const [ inline, protected]

ReturnsthediscreteDesignvariablevaluesheldin Designfrom.

It returnsthemasa IntVectorfor usein theDakotainterface.Thevaluesin thereturnedvectorwill bethevalues
for thedesignvariablesasfarasJEGAknows.However, in actuality, thevaluesaretherepresentationsdueto the
way thatDakotamanagesdiscretevariables.

Parameters:

from TheDesignclassobjectfrom which to extractthediscretedesignvariablevalues.

Returns:

A vectorof thediscretedesignvariablevaluesassociatedwith from.

8.66.3.5 void GetContinuumVariableValues(constDesign& from, RealVector & into) const
[protected]

PlacesthecontinuousDesignvariablevaluesfrom Designfrominto RealVectorinto.

Thevaluesin thereturnedvectorwill betheactualvaluesintendedfor usein theevaluationfunctions.

Parameters:

from TheDesignclassobjectfrom which to extractthecontinuousdesignvariablevalues.

into Thevectorinto which to placetheextractedvalues.

8.66.3.6 void GetDiscreteVariableValues(constDesign& from, IntVector & into) const [protected]

PlacesthediscreteDesignvariablevaluesfrom Designfrominto IntVectorinto.

The valuesplacedin the vectorwill be the valuesfor the designvariablesasfar asJEGA knows. However, in
actuality, thevaluesaretherepresentationsdueto theway thatDakotamanagesdiscretevariables.

Parameters:

from TheDesignclassobjectfrom which to extractthediscretedesignvariablevalues.

into Thevectorinto which to placetheextractedvalues.
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8.66.3.7 void SeparateVariables (constDesign& from, IntVector & intoDisc, RealVector & intoCont)
const [protected]

Thismethod�lls intoDiscandintoContappropriatelyusingthevaluesof from.

Thediscretedesignvariablevaluesareplacedin intoDiscandthecontinuumareplacedinto intoCont.

It is moreef�cient to usethis methodthanto useGetDiscreateVariableValuesandGetContinuumVariableValues
separatelyif youwantboth.

Parameters:

from TheDesignclassobjectfrom which to extractthediscretedesignvariablevalues.

intoDisc Thevectorinto which to placetheextracteddiscretevalues.

intoCont Thevectorinto which to placetheextractedcontinuousvalues.

8.66.3.8 void RecordResponses(constRealVector & from, Design& into) const [protected]

Recordsthecomputedobjectiveandconstraintfunctionvaluesinto into.

Thismethodtakestheresponsevaluesstoredin fromandproperlytransferstheminto theinto design.

The responsevectorfrom is expectedto containvaluesfor eachobjective function followedby valuesfor each
non-linearconstraintin theorderin which theinfo objectswereloadedinto thetargetby theoptimizerclass.

Parameters:

from Thevectorof responsesto install into into.

into TheDesignto which theresponsesbelongandinto which they mustbewritten.

8.66.3.9 std::size_tGetNumberNonLinearConstraints () const [inline, protected]

Returnsthenumberof non-linearconstraintsfor theproblem.

This is computedby addingthenumberof non-linearequalityconstraintsto thenumberof non-linearinequality
constraints.Thesevaluesareobtainedfrom themodel.

Returns:

Thetotal numberof non-linearconstraints.
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8.66.3.10 std::size_tGetNumberLinearConstraints () const [inline, protected]

Returnsthenumberof linearconstraintsfor theproblem.

Thisis computedbyaddingthenumberof linearequalityconstraintsto thenumberof linearinequalityconstraints.
Thesevaluesareobtainedfrom themodel.

Returns:

Thetotal numberof linearconstraints.

8.66.3.11 bool Evaluate (DesignGroup & group) [virtual]

Doesevaluationof eachdesignin group.

This methodusestheModel known by this classto getDesignsevaluated.It properlyformatstheDesignclass
informationin a way thatDakotawill understandandtheninterpretstheDakotaresultsandputsthembackinto
theDesignclassobject. It respectstheasynchronous�ag in the Model soevaluationsmayoccursynchronously
or asynchronously.

Prior to evaluatingaDesign,thisclasschecksto seeif it is markedasalreadyevaluated.If it is, thentheevaluation
of thatDesignis not carriedout. This is not strictly necessarybecauseDakotakeepstrackof evaluateddesigns
anddoesnot re-evaluate.An exceptionis the caseof a populationreadin from a �le completewith responses
whereDakotais unawareof theevaluations.

Parameters:

group Thegroupof Designclassobjectsto beevaluated.

Returns:

trueif all evaluationscompletedandfalseotherwise.

8.66.3.12 virtual bool Evaluate (EvaluationJob & eJob) [inline, virtual]

Thismethodcannotbeused!!

This methoddoesnothingandcannotbe called. This is becausein the caseof asynchronousevaluation,this
methodwouldbeunableto conform.It would requirethateachevaluationbedonein asynchronousfashion.

Parameters:

eJob A job holdingtheDesignthatwouldbeevaluatedif this methodworked.

Returns:

Wouldreturntrueif theDesignwereevaluatedandfalseotherwise.Neveractuallyreturnshere.Issuesafatal
error. Otherwise,it would alwaysreturnfalse.
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8.66.3.13 virtual std::string GetName() const [inline, virtual]

Returnsthepropernameof this operator.

Returns:

SeeName().

8.66.3.14 virtual std::string GetDescription () const [inline, virtual]

Returnsa full descriptionof whatthis operatordoesandhow.

Returns:

SeeDescription().

8.66.3.15 virtual GeneticAlgorithmOperator � Clone (GeneticAlgorithm & algorithm) const [inline,
virtual]

Createsandreturnsapointerto anexactduplicateof this operator.

Parameters:

algorithm TheGA for which thecloneis beingcreated.

Returns:

A cloneof this operator.

8.66.4 Member Data Documentation

8.66.4.1 Model& _model [private]

TheModelknown by this evaluator.

It is throughthismodelthatevaluationswill takeplace.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� JEGAOptimizer.C
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8.67 JEGAOptimizer::Ev aluatorCr eator ClassReference

A specializationof theJEGA::FrontEnd::EvaluatorCreatorthatcreatesa new instanceof a Evaluator.

Public Member Functions

� virtual GeneticAlgorithmEvaluator� CreateEvaluator(GeneticAlgorithm&alg)

Overridento returna newly createdEvaluator.

� EvaluatorCreator(Model&theModel)

Constructsan EvaluatorCreatorusingthesuppliedmodel.

PrivateAttrib utes

� Model & _theModel

Theuserde�nedmodelto bepassedto theconstructorof theEvaluator.

8.67.1 DetailedDescription

A specializationof theJEGA::FrontEnd::EvaluatorCreatorthatcreatesa new instanceof a Evaluator.

8.67.2 Constructor & Destructor Documentation

8.67.2.1 EvaluatorCr eator (Model & theModel) [inline]

ConstructsanEvaluatorCreatorusingthesuppliedmodel.

Parameters:

theModel TheDakota::Modelthis creatorwill passto thecreatedevaluator.

8.67.3 Member Function Documentation
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8.67.3.1 virtual GeneticAlgorithmEvaluator� CreateEvaluator (GeneticAlgorithm & alg) [inline,
virtual]

Overridento returna newly createdEvaluator.

The GA will assumeownershipof the evaluatorso we needn't worry aboutkeepingtrack of it for destruction.
Theadditionalparametersneededby theEvaluatorarestoredasmembersof thisclassatconstructiontime.

Parameters:

alg TheGA for which theevaluatoris to becreated.

Returns:

A pointerto anewly createdEvaluator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� JEGAOptimizer.C
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8.68 LagrangeInterpPolynomial ClassReference

Derivedbasispolynomialclassfor 1-D Lagrangeinterpolationpolynomials.

Inheritancediagramfor LagrangeInterpPolynomial::

LagrangeInterpPolynomial

BasisPolynomial

Public Member Functions

� LagrangeInterpPolynomial()

defaultconstructor

� LagrangeInterpPolynomial(constRealVector&interpolation_pts)

standard constructor

� � LagrangeInterpPolynomial ()

destructor

� constReal& get_value(constReal&x, unsignedshorti)

parameterx

� constReal& get_gradient(constReal&x, unsignedshorti)

givenparameterx

� void interpolation_points(constRealVector&interpolation_pts)

setinterpolationPts

PrivateMember Functions

� void precompute_data()

precomputedatathat is reusedrepeatedlywithin Lagrange interpolation
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PrivateAttrib utes

� RealVectorinterpolationPts

evaluatedat thej_th interpolationpoint producesKronecker delta_ij

� size_tnumInterpPts

numberof 1-D interpolationpoints

� RealVectorlagDenominators

precompute_data()

8.68.1 DetailedDescription

Derivedbasispolynomialclassfor 1-D Lagrangeinterpolationpolynomials.

TheLagrangeInterpPolynomialclassevaluatesa univariateLagrangeinterpolationpolynomial.Theorderof the
polynomial is dictatedby the numberof interpolationpoints (order = N_p - 1). It enablesmultidimensional
interpolantswithin InterpPolyApproximation.

8.68.2 Member Function Documentation

8.68.2.1 constReal& get_value(constReal& x, unsignedshort i) [ virtual]

parameterx

Computevalueof Lagrangepolynomialfor interpolationpoint i.

Reimplementedfrom BasisPolynomial.

8.68.2.2 constReal& get_gradient(constReal& x, unsignedshort i) [virtual]

givenparameterx

Computederivativewith respectto x of Lagrangepolynomialfor interpolationpoint i.

Reimplementedfrom BasisPolynomial.

8.68.2.3 void precompute_data() [private]

precomputedatathatis reusedrepeatedlywithin Lagrangeinterpolation

Pre-computedenominatorproductsthatareonly a functionof theinterpolationPts.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� LagrangeInterpPolynomial.H
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� LagrangeInterpPolynomial.C
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8.69 LaguerreOrthogPolynomial ClassReference

Derivedorthogonalpolynomialclassfor Laguerrepolynomials.

Inheritancediagramfor LaguerreOrthogPolynomial::

LaguerreOrthogPolynomial

OrthogonalPolynomial

BasisPolynomial

Public Member Functions

� LaguerreOrthogPolynomial()

defaultconstructor

� � LaguerreOrthogPolynomial()

destructor

ProtectedMember Functions

� constReal& get_value(constReal&x, unsignedshortorder)

retrievetheLaguerre polynomialvaluefor a givenparameterx

� constReal& get_gradient(constReal&x, unsignedshortorder)

retrievetheLaguerre polynomialgradientfor a givenparameterx

� constReal& norm_squared(unsignedshortorder)

returntheinner product< L_n,L_n> = jjL_njj ^ 2

� constRealVector& gauss_points(unsignedshortorder)

polynomialorder n

� constRealVector& gauss_weights(unsignedshortorder)

polynomialorder n
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8.69.1 DetailedDescription

Derivedorthogonalpolynomialclassfor Laguerrepolynomials.

The LaguerreOrthogPolynomialclassevaluatesa univariateLaguerrepolynomialof a particularorder. These
polynomialsareorthogonalwith respectto the weight function exp(-x) whenintegratedover thesupportrange
of [0,+in�nity] . This correspondsto the probability densityfunction for the standardexponentialdistribution.
It enables(mixed) multidimensionalorthogonalpolynomialbasisfunctionswithin OrthogPolyApproximation.
Laguerrepolynomialsareaspecialcase(alpha= 0) of thegeneralizedLaguerrepolynomials(implementedsepa-
rately)whichcorrespondto thestandardgammadistribution.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� LaguerreOrthogPolynomial.H
� LaguerreOrthogPolynomial.C
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8.70 LeastSqClassReference

Baseclassfor thenonlinearleastsquaresbranchof theiteratorhierarchy.

Inheritancediagramfor LeastSq::

LeastSq

Minimizer

Iterator

NL2SOLLeastSq NLSSOLLeastSq SNLLLeastSq

ProtectedMember Functions

� LeastSq()

defaultconstructor

� LeastSq(Model&model)

standard constructor

� LeastSq(NoDBBaseConstructor, Model&model)

alternateconstructor

� � LeastSq()

destructor

� void derived_pre_run()
� void run ()

run theiterator; portion of run_iterator()

� void derived_post_run()
� void print_results(ostream&s)
� virtual void minimize_residuals()=0

for theleastsquaresbranch.

� void read_observed_data()

readuserdata�le to load observeddatapoints
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� void get_con�dence_intervals()

Calculatecon�denceintervalson estimatedparameters.

Static ProtectedMember Functions

� static void primary_resp_recast(const Variables &native_vars, const Variables &scaled_vars, const
Response&native_response,Response&scaled_response)

(user)to iterator space

ProtectedAttrib utes

� int numLeastSqTerms

numberof leastsquaresterms

� LeastSq� prevLSqInstance

pointercontainingpreviousvalueof leastSqInstance

� bool weightFlag

�a g indicatingwhetherweightedleastsquaresis active

� StringobsDataFilename

�lenamefromwhich to readobserveddata

� bool obsDataFlag

�a g indicatingwhetheruser-supplieddatais active

� RealVectorobsData

storage for user-supplieddatafor computingresiduals

� RealVectorconfBoundsLower

lower boundsfor con�denceintervalson calibrationparameters

� RealVectorconfBoundsUpper

upperboundsfor con�denceintervalson calibration parameters

Static ProtectedAttrib utes

� staticLeastSq� leastSqInstance

pointerto LeastSqinstanceusedin staticmemberfunctions

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.70LeastSqClassReference 429

8.70.1 DetailedDescription

Baseclassfor thenonlinearleastsquaresbranchof theiteratorhierarchy.

The LeastSqclass provides common data and functionality for least squaressolvers (including NL2OL,
NLSSOLLeastSq, andSNLLLeastSq.

8.70.2 Constructor & Destructor Documentation

8.70.2.1 LeastSq(Model & model) [protected]

standardconstructor

This constructorextractstheinheriteddatafor theleastsquaresbranchandperformssanitycheckingongradient
andconstraintsettings.

8.70.3 Member Function Documentation

8.70.3.1 void derived_pre_run () [protected, virtual]

This functionshouldbeinvoked(or reimplemented)by any derivedimplementationsof derived_pre_run()(which
wouldotherwisehideit).

Reimplementedfrom Minimizer.

Reimplementedin SNLLLeastSq.

8.70.3.2 void run () [inline, protected, virtual]

run theiterator;portionof run_iterator()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is the virtual run function
for theiteratorclasshierarchy. All derivedclassesneedto rede�neit.

Reimplementedfrom Iterator.

8.70.3.3 void derived_post_run() [ protected, virtual]

Implementsportionsof post_runspeci�c to LeastSqfor scalingback to native variablesand functions. This
function shouldbe invoked (or reimplemented)by any derived implementationsof derived_post_run()(which
wouldotherwisehideit).

Reimplementedfrom Minimizer.

Reimplementedin SNLLLeastSq.
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8.70.3.4 void print_r esults(ostream& s) [protected, virtual]

Rede�nesdefaultiteratorresultsprintingto includenonlinearleastsquaresresults(residualtermsandconstraints).

Reimplementedfrom Iterator.

8.70.3.5 void primary_r esp_recast(constVariables & native_vars, constVariables & scaled_vars, const
Response& native_response, Response& iterator_response) [static, protected]

(user)to iteratorspace

Leastsquaresfunction mapfrom user/native spaceto iterator/scaledspaceusinga RecastModel. If no scaling
alsocopiesconstraints.

8.70.3.6 void read_observed_data() [protected]

readuserdata�le to loadobserveddatapoints

readuser'sobservationdatafor computationof leastsquaresresiduals(currentlyreadingonall processors– need
to readonceandbroadcast)

8.70.3.7 void get_con�dence_intervals() [protected]

Calculatecon�denceintervalsonestimatedparameters.

Calculateindividual con�denceintervalsfor eachparameter. Theseboundsarebasedon a linearapproximation
of thenonlinearmodel.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaLeastSq.H
� DakotaLeastSq.C
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8.71 LegendreOrthogPolynomial ClassReference

Derivedorthogonalpolynomialclassfor Legendrepolynomials.

Inheritancediagramfor LegendreOrthogPolynomial::

LegendreOrthogPolynomial

OrthogonalPolynomial

BasisPolynomial

Public Member Functions

� LegendreOrthogPolynomial()

defaultconstructor

� � LegendreOrthogPolynomial ()

destructor

ProtectedMember Functions

� constReal& get_value(constReal&x, unsignedshortorder)

retrievetheLegendre polynomialvaluefor a givenparameterx

� constReal& get_gradient(constReal&x, unsignedshortorder)

retrievetheLegendre polynomialgradientfor a givenparameterx

� constReal& norm_squared(unsignedshortorder)

returntheinner product< P_n,P_n> = jjP_njj ^ 2

� constRealVector& gauss_points(unsignedshortorder)

polynomialorder n

� constRealVector& gauss_weights(unsignedshortorder)

polynomialorder n
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8.71.1 DetailedDescription

Derivedorthogonalpolynomialclassfor Legendrepolynomials.

The LegendreOrthogPolynomial classevaluatesa univariateLegendrepolynomialof a particularorder. These
polynomialsare orthogonalwith respectto the weight function 1 when integratedover the supportrangeof
[-1,+1]. This correspondsto the probability density function f(x) = 1/(U-L) = 1/2 for the uniform distri-
bution for [L,U]=[-1,1]. It enables(mixed) multidimensionalorthogonalpolynomial basis functions within
OrthogPolyApproximation. Legendrepolynomialsare a specialcase(alpha= beta= 0) of the more general
Jacobipolynomials(implementedseparately)whichcorrespondto thebetadistribution.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� LegendreOrthogPolynomial.H
� LegendreOrthogPolynomial.C
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8.72 List ClassTemplateReference

Templateclassfor theDakotabookkeepinglist.

Public Member Functions

� List ()

Defaultconstructor.

� List (constList< T > &a)

Copyconstructor.

� � List ()

Destructor.

� template< classInputIter> List (InputIter�rst, InputIterlast)

Range constructor(membertemplate).

� List< T > & operator=(constList< T > &a)

assignmentoperator

� void write (ostream&s) const

Writesa List to an outputstream.

� void read(MPIUnpackBuffer &s)

Readsa List froman MPIUnpackBuffer after an MPI receive.

� void write (MPIPackBuffer &s) const

Writesa List to a MPIPackBuffer prior to anMPI send.

� size_tentries() const

Returnsthenumberof itemsthatare currently in thelist.

� T get()

Removesandreturnsthe�r st itemin thelist.

� T removeAt (size_tindex)

Removesandreturnstheitemat thespeci�edindex.

� bool remove(constT &a)

Removesthespeci�editemfromthelist.
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� void insert(constT &a)

Addstheitema to theendof thelist.

� bool contains(constT &a) const

ReturnsTRUE if list containsobjecta, returnsFALSEotherwise.

� bool �nd (bool(� test_fn)(constT &, constvoid � ), constvoid � test_fn_data,T &found_item)const

�nds andsetsk to thisobject

� List< T > ::iterator�nd (bool(� test_fn)(constT &, constvoid � ), constvoid � test_fn_data)

Returnsan iterator pointingto anobjectthat thetestfunction�nds.

� size_tindex (bool(� test_fn)(constT &, constvoid � ), constvoid � test_fn_data)const

Returnstheindex of objectthat thetestfunction�nds.

� size_tindex (constT &a) const

Returnstheindex of theobject.

� size_tcount(bool(� test_fn)(constT &, constvoid � ), constvoid � test_fn_data)const

Returnsthenumberof itemsin thelist that satisfythetestfunction.

� size_tcount(constT &a) const

Returnsthenumberof itemsin thelist equalto objecta.

� T & operator[] (size_ti)

Returnstheobjectat index i (canuseaslvalue).

� constT & operator[] (size_ti) const

Returnstheobjectat index i, const(can't useaslvalue).

8.72.1 DetailedDescription

template< classT> classDakota::List < T >

Templateclassfor theDakotabookkeepinglist.

TheList is thecommonlist classfor Dakota. It inheritsfrom eithertheRW list classor theSTL list class.Extends
thebaselist classto addDakotaspeci�c methodsBuilds uponthepreviouslyexistingDakotaValList class

8.72.2 Member Function Documentation
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8.72.2.1 T get ()

Removesandreturnsthe�rst item in thelist.

Removeandreturnitemfrom front of list. Returnstheobjectpointedto by thelist::begin() iterator. It alsodeletes
the �rst nodeby calling the list::pop_front()method.Note: get() is not the sameaslist::front() sincethe latter
would returnthe1stitem but wouldnotdeleteit.

8.72.2.2 T removeAt (size_tindex)

Removesandreturnstheitem at thespeci�edindex.

Removesthe item at the index speci�ed. UsestheSTL advance()function to stepto theappropriatepositionin
thelist andthencallsthelist::erase()method.

8.72.2.3 bool remove(constT & a)

Removesthespeci�editem from thelist.

Removesthe�rst instancematchingobjectafrom thelist (andthereforediffersfrom theSTL list::remove()which
removesall instances).UsestheSTL �nd() algorithmto �nd theobjectandthe list::erase()methodto perform
theremove.

8.72.2.4 void insert (constT & a) [ inline]

Addstheitem ato theendof thelist.

Insertitemat endof list, callslist::push_back()method.

8.72.2.5 bool contains(constT & a) const [inline]

ReturnsTRUE if list containsobjecta, returnsFALSE otherwise.

UsestheSTL �nd() algorithmto locatethe�rst instanceof objecta. Returnstrueif aninstanceis found.

8.72.2.6 bool �nd (bool(� )(constT &, constvoid � ) test_fn, constvoid � test_fn_data, T & found_item)
const

�nds andsetsk to thisobject

Find the�rst item in thelist whichsatis�esthetestfunction.Setsk if theobjectis found.

8.72.2.7 List< T > ::iterator �nd (bool(� )(constT &, constvoid � ) test_fn, constvoid � test_fn_data)

Returnsaniteratorpointingto anobjectthatthetestfunction�nds.

Find the�rst item in thelist whichsatis�esthetestfunctionandreturnaniteratorpointingto it.
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8.72.2.8 size_tindex (bool(� )(constT &, constvoid � ) test_fn, constvoid � test_fn_data) const

Returnstheindex of objectthatthetestfunction�nds.

Returnsthe index of the �rst item in the list which satis�esthe testfunction. Usesa singlelist traversalto both
locatetheobjectandreturnits index (genericalgorithmswould requiretwo loop traversals).

8.72.2.9 size_tindex (constT & a) const

Returnstheindex of theobject.

Returnstheindex of the�rst item in thelist whichmatchestheobjecta. Usesa singlelist traversalto bothlocate
theobjectandreturnits index (genericalgorithmswould requiretwo loop traversals).

8.72.2.10 size_tcount (constT & a) const [ inline]

Returnsthenumberof itemsin thelist equalto objecta.

UsestheSTL count()algorithmto returnthenumberof occurencesof thespeci�edobject.

8.72.2.11 ]

T & operator[] (size_ti)

Returnstheobjectat index i (canuseaslvalue).

Returnsitematpositioni of thelist by steppingthroughthelist usingforwardor reverseSTL iterators(depending
on which endof thelist is closerto thedesireditem). Oncetheobjectis found,it returnsthevaluepointedto by
theiterator.

This functionality is inef�cient in 0-> len loop-basedlist traversalsandis beingreplacedby iterator-basedlist
traversalsin the main DAKOTA code. For isolatedlook-upsof a particularindex, however, this approachis
acceptable.

8.72.2.12 ]

constT & operator[] (size_ti) const

Returnstheobjectat index i, const(can't useaslvalue).

Returnsconstitem at position i of the list by steppingthroughthe list using forward or reverseSTL iterators
(dependingon which endof the list is closerto the desireditem). Oncetheobjectis found it returnsthevalue
pointedto by theiterator.

This functionality is inef�cient in 0-> len loop-basedlist traversalsandis beingreplacedby iterator-basedlist
traversalsin the main DAKOTA code. For isolatedlook-upsof a particularindex, however, this approachis
acceptable.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaList.H
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8.73 Matrix ClassTemplateReference

Templateclassfor theDakotanumericalmatrix.

Inheritancediagramfor Matrix::

Matrix

BaseVector< Dakota::BaseVector< T > >

Public Member Functions

� Matrix (size_tnum_rows=0,size_tnum_cols=0)

Constructor, takesnumberof rows,andnumberof columnsasarguments.

� � Matrix ()

Destructor.

� Matrix< T > & operator=(constT &i val)

Setsall elementsin thematrix to ival.

� size_tnum_rows() const

Returnsthenumberof rowsfor thematrix.

� size_tnum_columns() const

Returnsthenumberof columnsfor thematrix.

� void reshape_2d(size_tnum_rows,size_tnum_cols)

Resizesthematrix to num_rowsbynum_cols.

� void read(istream&s, size_tnr, size_tnc)

Readsa portion of theMatrix froman input stream.

� void read(istream&s)

ReadsthecompleteMatrix froman input stream.

� void read_row_vector(istream&s, size_ti, size_tnc)

Readsa portion of theith Matrix row vectorfroman inputstream.

� void read_row_vector(istream&s, size_ti)

Readstheith Matrix rowvectorfroman input stream.
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� void write (ostream&s, size_tnr, size_tnc,bool brackets,bool row_rtn,bool �nal_rtn) const

Writesa portion of theMatrix to anoutputstream.

� void write (ostream&s, boolbrackets,bool row_rtn,bool �nal_rtn) const

WritesthecompleteMatrix to anoutputstream.

� void write_row_vector(ostream&s, size_ti, size_tnc,boolbrackets,boolbreak_line,bool �nal_rtn) const

Writesa portion of theith Matrix rowvectorto an outputstream.

� void write_row_vector(ostream&s, size_ti, bool brackets,boolbreak_line,bool �nal_rtn) const

Writestheith Matrix row vectorto anoutputstream.

� void read(BiStream&s, size_tnr, size_tnc)

Readsa portion of theMatrix froma binary inputstream.

� void read(BiStream&s)

ReadsthecompleteMatrix froma binary inputstream.

� void read_row_vector(BiStream&s, size_ti, size_tnc)

Readsa portion of theith Matrix row vectorfroma binary input stream.

� void read_row_vector(BiStream&s, size_ti)

Readstheith Matrix rowvectorfroma binary inputstream.

� void write (BoStream&s, size_tnr, size_tnc) const

Writesa portion of theMatrix to a binary outputstream.

� void write (BoStream&s) const

WritesthecompleteMatrix to a binary outputstream.

� void write_row_vector(BoStream&s, size_ti, size_tnc) const

Writesa portion of theith Matrix rowvectorto a binary outputstream.

� void write_row_vector(BoStream&s, size_ti) const

Writestheith Matrix row vectorto a binary outputstream.

� void read(MPIUnpackBuffer &s)

Readsa Matrix fromanMPIUnpackBuffer after anMPI receive.

� void read_annotated(MPIUnpackBuffer &s)

ReadsanannotatedMatrix froman MPIUnpackBuffer afteran MPI receive.

� void read_row_vector(MPIUnpackBuffer &s, size_ti)

Readstheith Matrix rowvectorfromanMPIUnpackBuffer after anMPI recv.
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� void write (MPIPackBuffer &s) const

Writesa Matrix to a MPIPackBuffer prior to an MPI send.

� void write_annotated(MPIPackBuffer &s) const

Writesan annotatedMatrix to a MPIPackBuffer prior to an MPI send.

� void write_row_vector(MPIPackBuffer &s, size_ti) const

Writestheith Matrix row vectorto a MPIPackBuffer prior to anMPI send.

8.73.1 DetailedDescription

template< classT> classDakota::Matrix < T >

Templateclassfor theDakotanumericalmatrix.

A matrix classtemplateto provide 2D arraysof objects.Thematrix is zero-based,rows: 0 to (numRows-1)and
cols: 0 to (numColumns-1).The classsupportsoverloadingof the subscriptoperatorallowing it to emulatea
normalbuilt-in 2D arraytype.Matrix relieson theBaseVectortemplateclassto manageany differencesbetween
underlyingDAKOTA_BASE_VECTORimplementations(RW, STL, etc.).

8.73.2 Member Function Documentation

8.73.2.1 Matrix < T > & operator= (constT & val) [inline]

Setsall elementsin thematrix to ival.

callsbaseclassoperator=(ival)

Reimplementedfrom BaseVector.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaMatrix.H
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8.74 MergedConstraintsClassReference

themergeddataview.

Inheritancediagramfor MergedConstraints::

MergedConstraints

Constraints

Public Member Functions

� MergedConstraints()

defaultconstructor

� MergedConstraints(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� � MergedConstraints()

destructor

� constRealVector& continuous_lower_bounds() const

returntheactivecontinuousvariablelower bounds

� void continuous_lower_bounds(constRealVector&c_l_bnds)

settheactivecontinuousvariablelower bounds

� constRealVector& continuous_upper_bounds() const

returntheactivecontinuousvariableupperbounds

� void continuous_upper_bounds(constRealVector&c_u_bnds)

settheactivecontinuousvariableupperbounds

� constRealVector& inactive_continuous_lower_bounds() const

returntheinactivecontinuouslower bounds

� void inactive_continuous_lower_bounds(constRealVector&i_c_l_bnds)

settheinactivecontinuouslower bounds

� constRealVector& inactive_continuous_upper_bounds() const

returntheinactivecontinuousupperbounds
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� void inactive_continuous_upper_bounds(constRealVector&i_c_u_bnds)

settheinactivecontinuousupperbounds

� RealVectorall_continuous_lower_bounds() const

returnsa singlearraywith all continuouslower bounds

� void all_continuous_lower_bounds(constRealVector&a_c_l_bnds)

setsall continuouslower boundsusinga singlearray

� RealVectorall_continuous_upper_bounds() const

returnsa singlearraywith all continuousupperbounds

� void all_continuous_upper_bounds(constRealVector&a_c_u_bnds)

setsall continuousupperboundsusinga singlearray

� void write (ostream&s) const

write a variableconstraintsobjectto anostream

� void read(istream&s)

reada variableconstraintsobjectfroman istream

ProtectedMember Functions

� void copy_rep(constConstraints� con_rep)

Usedbycopy()to copythecontentsof a letterclass.

� void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape(Sizet2DArray&) to rehapethecontentsof a letter class.

PrivateAttrib utes

� RealVectormergedDesignLowerBnds

domains(integer valuespromotedto reals)

� RealVectormergedDesignUpperBnds

domains(integer valuespromotedto reals)

� RealVectoruncertainLowerBnds

uncertainto merge)

� RealVectoruncertainUpperBnds

uncertainto merge)
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� RealVectormergedStateLowerBnds

domains(integer valuespromotedto reals)

� RealVectormergedStateUpperBnds

domains(integer valuespromotedto reals)

8.74.1 DetailedDescription

themergeddataview.

Derived variableconstraintsclassestake differentviews of the design,uncertain,andstatevariabletypesand
the continuousanddiscretedomaintypes. The MergedConstraintsderivedclasscombinescontinuousanddis-
cretedomaintypesbut separatesdesign,uncertain,andstatevariabletypes.Theresultis mergeddesignbounds
arrays(mergedDesignLowerBnds,mergedDesignUpperBnds),uncertaindistribution boundsarrays(uncertain-
LowerBnds,uncertainUpperBnds),andmergedstateboundsarrays(mergedStateLowerBnds,mergedStateUpper-
Bnds).Thebranchandboundstrategy usesthisapproach(seeVariables::get_variables(problem_db) for variables
typeselection;variablestypeis passedto theConstraintsconstructorin Model).

8.74.2 Constructor & Destructor Documentation

8.74.2.1 MergedConstraints(constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

In this class,a mergeddataapproachis usedin which continuousanddiscretearraysarecombinedinto a single
continuousarray(integrality is relaxed;theconverseof truncatingrealsis not currentlysupportedbut couldbein
thefutureif needed).Iterators/strategieswhichusethisclassinclude:BranchBndOptimizer. Extractfundamental
lowerandupperboundsandmergecontinuousanddiscretedomainsto createmergedDesignLowerBnds,merged-
DesignUpperBnds,mergedStateLowerBnds,andmergedStateUpperBnds.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� MergedConstraints.H
� MergedConstraints.C
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8.75 MergedVariablesClassReference

mergeddataview.

Inheritancediagramfor MergedVariables::

MergedVariables

Variables

Public Member Functions

� MergedVariables()

defaultconstructor

� MergedVariables(constProblemDescDB&problem_db,constpair< short,short> &view)

standard constructor

� � MergedVariables()

destructor

� size_ttv () const

Returnstotal numberof vars.

� constUIntArray & merged_discrete_ids() const

returnsthelist of discretevariablesmergedinto a continuousarray

� constRealVector& continuous_variables() const

returntheactivecontinuousvariables

� void continuous_variable(constReal&c_var, constsize_t&i)

setan activecontinuousvariable

� void continuous_variables(constRealVector&c_vars)

settheactivecontinuousvariables

� constStringArray& continuous_variable_labels() const

returntheactivecontinuousvariablelabels

� void continuous_variable_labels(constStringArray&c_v_labels)

settheactivecontinuousvariablelabels

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



444 DAK OTA ClassDocumentation

� constStringArray& continuous_variable_types() const

returntheactivecontinuousvariabletypes

� constUIntArray & continuous_variable_ids() const

returntheactivecontinuousvariablepositionidenti�ers

� constRealVector& inactive_continuous_variables() const

returntheinactivecontinuousvariables

� void inactive_continuous_variables(constRealVector&i_c_vars)

settheinactivecontinuousvariables

� constStringArray& inactive_continuous_variable_labels() const

returntheinactivecontinuousvariablelabels

� void inactive_continuous_variable_labels(constStringArray&i_c_v_labels)

settheinactivecontinuousvariablelabels

� constUIntArray & inactive_continuous_variable_ids() const

returntheinactivecontinuousvariablepositionidenti�ers

� size_tacv() const

returnstotal numberof continuousvars

� RealVectorall_continuous_variables() const

returnsa singlearraywith all continuousvariables

� void all_continuous_variables(constRealVector&a_c_vars)

setsall continuousvariablesusinga singlearray

� StringArrayall_continuous_variable_labels() const

returnsa singlearraywith all continuousvariablelabels

� void all_continuous_variable_labels(constStringArray&a_c_v_labels)

setsall continuousvariablelabelsusinga singlearray

� StringArrayall_variable_labels() const

returnsa singlearraywith all variablelabels

� void read(istream&s)

reada variablesobjectfroman istream

� void write (ostream&s) const

write a variablesobjectto anostream
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� void write_aprepro(ostream&s) const

write a variablesobjectto anostreamin aprepro format

� void read_annotated(istream&s)

reada variablesobjectin annotatedformatfroman istream

� void write_annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream

� void write_tabular (ostream&s) const

write a variablesobjectin tabular formatto anostream

� void read(BiStream&s)

reada variablesobjectfromthebinary restartstream

� void write (BoStream&s) const

write a variablesobjectto thebinary restartstream

� void read(MPIUnpackBuffer &s)

reada variablesobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a variablesobjectto a packedMPI buffer

ProtectedMember Functions

� void copy_rep(constVariables� vars_rep)

Usedbycopy()to copythecontentsof a letterclass.

� void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape()to reshapethecontentsof a letter class.

PrivateMember Functions

� void build_types_ids()

constructVarTypesandVarIdsarraysusingvariablesComponents

PrivateAttrib utes

� RealVectormergedDesignVars

domains(discretevaluespromotedto continuous)
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� RealVectoruncertainVars

theuncertainvariablesarray (nodiscreteuncertainto merge)

� RealVectormergedStateVars

domains(discretevaluespromotedto continuous)

� StringArraymergedDesignLabels

a labelarraycombiningcontinuousanddiscretedesignlabels

� StringArrayuncertainLabels

theuncertainvariableslabelarray (nodiscreteuncertainto combine)

� StringArraymergedStateLabels

a labelarraycombiningcontinuousanddiscretestatelabels

� StringArraycontinuousVarTypes

arrayof variabletypesfor theactivecontinuousvariables

� UIntArray continuousVarIds

arrayof positionidenti�ers for theactivecontinuousvariables

� UIntArray inactiveContinuousVarIds

arrayof positionidenti�ers for theinactivecontinuousvariables

� UIntArray mergedDiscreteIds

requirementis relaxedbymerging theminto a continuousarray

Friends

� bool operator==(constMergedVariables&vars1,constMergedVariables&vars2)

equalityoperator

� std::size_thash_value(constMergedVariables&vars)

hash_value

� bool binary_equal_to(constMergedVariables&vars1,constMergedVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

8.75.1 DetailedDescription

mergeddataview.

Derivedvariablesclassestakedifferentviewsof thedesign,uncertain,andstatevariabletypesandthecontinuous
anddiscretedomaintypes. The MergedVariablesderivedclasscombinescontinuousanddiscretedomaintypes
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but separatesdesign,uncertain,andstatevariabletypes.Theresultis asinglecontinuousarrayof designvariables
(mergedDesignVars),a singlecontinuousarrayof uncertainvariables(uncertainVars),anda singlecontinuous
arrayof statevariables(mergedStateVars).Thebranchandboundstrategy usesthisapproach(seeVariables::get_-
variables(problem_db)).

8.75.2 Constructor & Destructor Documentation

8.75.2.1 MergedVariables (constProblemDescDB& problem_db, constpair< short, short > & view)

standardconstructor

In this class,a mergeddataapproachis usedin which continuousanddiscretearraysarecombinedinto a single
continuousarray(integrality is relaxed;theconverseof truncatingrealsis not currentlysupportedbut couldbein
thefutureif needed).Iterators/strategieswhichusethisclassinclude:BranchBndOptimizer. Extractfundamental
variabletypesandlabelsandmergecontinuousanddiscretedomainsto createmergedDesignVars,mergedState-
Vars,mergedDesignLabels,andmergedStateLabels.

8.75.3 Member Data Documentation

8.75.3.1 UIntArray continuousVarIds [private]

arrayof positionidenti�ers for theactivecontinuousvariables

Theseidenti�ers de�ne positionsof theactivecontinuousvariableswithin thetotal variablesequence.

8.75.3.2 UIntArray inactiveContinuousVarIds [private]

arrayof positionidenti�ers for theinactivecontinuousvariables

Theseidenti�ers de�ne positionsof theinactivecontinuousvariableswithin thetotal variablesequence.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� MergedVariables.H
� MergedVariables.C
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8.76 Minimizer ClassReference

iteratorhierarchy.

Inheritancediagramfor Minimizer::

Minimizer

Iterator

LeastSq Optimizer SurrBasedMinimizer

NL2SOLLeastSq

NLSSOLLeastSq

SNLLLeastSq

APPSOptimizer

COLINOptimizer

CONMINOptimizer

DOTOptimizer

JEGAOptimizer

NCSUOptimizer

NLPQLPOptimizer

NPSOLOptimizer

SNLLOptimizer

EffGlobalMinimizer

SurrBasedGlobalMinimizer

SurrBasedLocalMinimizer

Public Member Functions

� constVariables& variables_results() const

returna single�nal iterator solution(variables)

� constResponse& response_results() const

returna single�nal iterator solution(response)

� constVariablesArray& variables_array_results() const

onlybeusedif returns_multiple_points()returnstrue.

� constResponseArray& response_array_results() const

onlybeusedif returns_multiple_points()returnstrue.

� void response_results_active_set(constActiveSet&set)

settherequesteddatafor the�nal iterator responseresults

ProtectedMember Functions

� Minimizer ()
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defaultconstructor

� Minimizer (Model&model)

standard constructor

� Minimizer (NoDBBaseConstructor, Model&model)

alternateconstructorfor "on the�y" instantiations

� Minimizer (NoDBBaseConstructor, size_tnum_lin_ineq,size_tnum_lin_eq,size_tnum_nln_ineq,size_t
num_nln_eq)

alternateconstructorfor "on the�y" instantiations

� � Minimizer ()

destructor

� void derived_pre_run()

portionsof pre_runspeci�c to derivediterators

� void derived_post_run()

portionsof post_runspeci�c to derivediterators

� void initialize_scaling()

checking

� void compute_scaling(int object_type,int auto_type,int num_vars,RealVector&lbs, RealVector&ubs,
RealVector&targets,constStringArray&scale_strings,constRealVector&scales,IntVector&scale_types,
RealVector&scale_mults,RealVector&scale_offsets)

vectorof variables,functions,constraints,etc.

� bool compute_scale_factor (constReal lower_bound,constReal upper_bound,Real � multiplier, Real
� offset)

automaticallycomputea singlescalingfactor– boundscase

� bool compute_scale_factor(constRealtarget,Real� multiplier)

automaticallycomputea singlescalingfactor– target case

� boolneed_resp_trans_byvars(constShortArray&asv, int start_index, int num_resp)

transformations

� RealVectormodify_n2s(constRealVector&native_vars,constIntVector&scale_types,constRealVector
&multipliers, constRealVector&offsets)const

general RealVectormappingfromnativeto scaledvariablesvectors:

� RealVectormodify_s2n(constRealVector&scaled_vars,constIntVector&scale_types,constRealVector
&multipliers, constRealVector&offsets)const

general RealVectormappingfromscaledto nativevariables:
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� void response_modify_n2s(constVariables&scaled_vars,constResponse&native_response,Response
&scaled_response,int native_offset,int recast_offset,int num_responses)const

mapreponsesfromnativeto scaledvariablespace

� void response_modify_s2n(constVariables&native_vars,constResponse&scaled_response,Response
&native_response,int scaled_offset,int native_offset,int num_responses)const

mapresponsesfromscaledto nativevariablespace

� RealMatrixlin_coeffs_modify_n2s(constRealMatrix&native_coeffs, constRealVector&cv_multipliers,
constRealVector&lin_multipliers) const

general linear coef�cients mappingfromnativeto scaledspace

� void print_scaling(constString &info, const IntVector &scale_types,constRealVector &scale_mults,
constRealVector&scale_offsets,constStringArray&labels)

print scalinginformationfor a particular responsetypein tabular form

Static ProtectedMember Functions

� staticvoid variables_recast(constVariables&scaled_vars,Variables&native_vars)

variablesfromscaledto native(user)space

� static void secondary_resp_recast(const Variables&native_vars, const Variables&scaled_vars, const
Response&native_response,Response&scaled_response)

transformconstraints(fns,grads,Hessians)fromnative(user)to

ProtectedAttrib utes

� RealconstraintTol

optimizer/leastsquaresconstraint tolerance

� RealbigRealBoundSize

cutoff valuefor inequalityconstraint andcontinuousvariablebounds

� int bigIntBoundSize

cutoff valuefor discretevariablebounds

� size_tnumNonlinearIneqConstraints

numberof nonlinearinequalityconstraints

� size_tnumNonlinearEqConstraints

numberof nonlinearequalityconstraints

� size_tnumLinearIneqConstraints
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numberof linear inequalityconstraints

� size_tnumLinearEqConstraints

numberof linear equalityconstraints

� int numNonlinearConstraints

total numberof nonlinearconstraints

� int numLinearConstraints

total numberof linear constraints

� int numConstraints

total numberof linear andnonlinearconstraints

� bool boundConstraintFlag

constraints.Usedfor methodselectionanderror checking.

� bool speculativeFlag

�a g for speculativegradientevaluations

� size_tnumUserPrimaryFns

numberof objectivefunctionsor leastsquarestermsin theuser's model

� size_tnumIterPrimaryFns

numberof objectivefunctionsor leastsquarestermsin iterator's view

� bool scaleFlag

�a g for overall scalingstatus

� bool varsScaleFlag

�a g for variablesscaling

� bool primaryRespScaleFlag

�a g for primary responsescaling

� bool secondaryRespScaleFlag

�a g for secondaryresponsescaling

� IntVectorcvScaleTypes

scale�a gsfor continuousvars.

� RealVectorcvScaleMultipliers

scalesfor continuousvariables

� RealVectorcvScaleOffsets

offsetsfor continuousvariables
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� IntVectorresponseScaleTypes

scale�a gsfor all responses

� RealVectorresponseScaleMultipliers

scalesfor all responses

� RealVectorresponseScaleOffsets

offsetsfor all responses(zero for functions,not for nonlin con)

� IntVectorlinearIneqScaleTypes

scale�a gsfor linear ineq

� RealVectorlinearIneqScaleMultipliers

scalesfor linear ineqconstrs.

� RealVectorlinearIneqScaleOffsets

offsetsfor linear ineqconstrs.

� IntVectorlinearEqScaleTypes

scale�a gsfor linear eq.

� RealVectorlinearEqScaleMultipliers

scalesfor linear constraints

� RealVectorlinearEqScaleOffsets

offsetsfor linear constraints

� Minimizer � prevMinInstance

pointercontainingpreviousvalueof minimizerInstance

� bool vendorNumericalGradFlag

convenience�a g for gradType== numerical&& methodSource== vendor

� VariablesbestVariables

bestvariablesfoundin minimization

� ResponsebestResponse

bestresponsefoundin minimization

� VariablesArraybestVariablesArray

collectionof all bestsolutionvariables.

� ResponseArraybestResponseArray

collectionof all bestsolutionresponses.
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Static ProtectedAttrib utes

� staticMinimizer � minimizerInstance

pointerto Minimizerusedin staticmemberfunctions

Friends

� classSOLBase

accessto iterator hierarchy data(to avoidattributereplication)

� classSNLLBase

accessto iterator hierarchy data(to avoidattributereplication)

8.76.1 DetailedDescription

iteratorhierarchy.

TheMinimizer classprovidescommondataandfunctionalityfor OptimizerandLeastSq.

8.76.2 Constructor & Destructor Documentation

8.76.2.1 Minimizer (Model & model) [protected]

standardconstructor

Thisconstructorextractsinheriteddatafor theoptimizerandleastsquaresbranchesandperformssanitychecking
onconstraintsettings.

8.76.3 Member Function Documentation

8.76.3.1 void derived_pre_run () [protected, virtual]

portionsof pre_runspeci�c to derivediterators

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is thevirtual derivedclass
portionof pre_run(). Rede�nition by derivedclassesis optional.

Reimplementedfrom Iterator.

Reimplementedin CONMINOptimizer, LeastSq, Optimizer, DOTOptimizer, NLPQLPOptimizer, SNLLLeastSq,
andSNLLOptimizer.
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8.76.3.2 void derived_post_run() [ protected, virtual]

portionsof post_runspeci�c to derivediterators

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is thevirtual derivedclass
portionof post_run(). Rede�nition by derivedclassesis optional.

Reimplementedfrom Iterator.

Reimplementedin LeastSq, Optimizer, SNLLLeastSq, andSNLLOptimizer.

8.76.3.3 void initialize_scaling () [protected]

checking

helperfunctionusedin constructorsof derivedclassesto setup scalingtypes,multipliersandoffsetswheninput
scaling�ag is enabled

8.76.3.4 void variables_recast(constVariables & scaled_vars, Variables & native_vars) [static,
protected]

variablesfrom scaledto native(user)space

Variablesmapfrom iterator/scaledspaceto user/nativespaceusinga RecastModel.

8.76.3.5 void secondary_resp_recast(constVariables & native_vars, constVariables& scaled_vars, const
Response& native_response, Response& iterator_response) [static, protected]

transformconstraints(fns,grads,Hessians)from native(user)to

Constraintfunctionmapfrom user/nativespaceto iterator/scaled/combinedspaceusinga RecastModel.

8.76.3.6 bool need_resp_trans_byvars (const ShortArray & asv, int start_index, int num_resp)
[protected]

transformations

Determineif variabletransformationspresentandderivativesrequested,which impliesa responsetransformation
is necessay

8.76.3.7 RealVector modify_n2s(constRealVector & native_vars, const IntVector & scale_types, const
RealVector & multipliers, constRealVector & offsets) const [protected]

generalRealVectormappingfrom native to scaledvariablesvectors:

generalRealVectormappingfrom native to scaledvariables;loosely, in greatestgenerality: scaled_var = log(
(native_var- offset)/ multiplier )
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8.76.3.8 RealVector modify_s2n(constRealVector & scaled_vars, constIntVector & scale_types, const
RealVector & multipliers, constRealVector & offsets) const [protected]

generalRealVectormappingfrom scaledto nativevariables:

generalRealVectormappingfrom scaledto nativevariables;loosely, in greatestgenerality:scaled_var= (LOG_-
BASÊ scaled_var) � multiplier + offset

8.76.3.9 void response_modify_n2s(constVariables & native_vars, constResponse& native_response,
Response& recast_response, int native_offset, int recast_offset, int num_responses) const
[protected]

mapreponsesfrom native to scaledvariablespace

scalingresponsemapping:modi�es responsefrom amodel(user/native)for usein iterators(scaled)– not includ-
ing multi_objective_modify

8.76.3.10 void response_modify_s2n(constVariables & native_vars, constResponse& scaled_response,
Response& native_response, int scaled_offset, int native_offset, int num_responses) const
[protected]

mapresponsesfrom scaledto nativevariablespace

scalingresponsemapping:modi�es responsefrom scaled(iterator)to native (user)space– not includingmulti_-
objective_retreive

8.76.3.11 RealMatrix lin_coeffs_modify_n2s(constRealMatrix & src_coeffs, constRealVector &
cv_multipliers, constRealVector & lin_multipliers) const [ protected]

generallinearcoef�cients mappingfrom native to scaledspace

computescaledlinear constraintmatrix given designvariablemultipliers and linear scalingmultipliers. Only
scalescomponentscorrespondingto continuousvariablessofor src_coeffs of sizeMxN, lin_multipliers.size()< =
M, cv_multipliers.size()< = N

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaMinimizer.H
� DakotaMinimizer.C
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8.77 Model ClassReference

Baseclassfor themodelclasshierarchy.

Inheritancediagramfor Model::

Model

NestedModel RecastModel SingleModel SurrogateModel

DataFitSurrModel HierarchSurrModel

Public Member Functions

� Model ()

defaultconstructor

� Model (ProblemDescDB&problem_db)

standard constructorfor envelope

� Model (constModel&model)

copyconstructor

� virtual � Model ()

destructor

� Modeloperator=(constModel&model)

assignmentoperator

� virtual Iterator& subordinate_iterator()

returnthesub-iterator in nestedandsurrogatemodels

� virtual Model & surrogate_model()

returntheapproximationsub-modelin surrogatemodels

� virtual Model & truth_model()

returnthetruth sub-modelin surrogatemodels

� virtual void derived_subordinate_models(ModelList &ml, bool recurse_�ag)

portionof subordinate_models()() speci�c to derivedmodelclasses
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� virtual void update_from_subordinate_model (bool recurse_�ag=true)

propagatevars/labels/bounds/targetsfromthebottomup

� virtual Interface& interface()

or NestedModel::optionalInterface

� virtual void surrogate_bypass(boolbypass_�ag)

modelscontainedwithin this model

� virtual void surrogate_function_indices(constIntSet&surr_fn_indices)

setthe(currentlyactive)surrogatefunctionindex set

� virtual void build_approximation()

build a new SurrogateModelapproximation

� virtual boolbuild_approximation(constVariables&vars,constResponse&response)

responseat vars

� virtual void update_approximation(constVariables&vars,constResponse&response,bool rebuild_�ag)

updateanexistingsurrogatemodelwith a new anchor

� virtual void update_approximation(constVariablesArray&vars_array, constResponseArray&resp_array,
bool rebuild_�ag)

updateanexistingsurrogatemodelwith new datapoints

� virtual void append_approximation(constVariables&vars,constResponse&response,bool rebuild_�ag)

appenda singlepoint to anexistingsurrogatemodel's data

� virtual void append_approximation(constVariablesArray&vars_array, constResponseArray&resp_array,
bool rebuild_�ag)

appendmultiplepointsto an existingsurrogatemodel's data

� virtual Array< Approximation> & approximations()

retrievethesetof Approximationswithin a DataFitSurrModel

� virtual constRealVectorArray& approximation_coef�cients ()

within a DataFitSurrModel

� virtual void approximation_coef�cients (constRealVectorArray&approx_coeffs)

a DataFitSurrModel

� virtual void print_coef�cients (ostream&s, size_tindex) const

within a DataFitSurrModel

� virtual constRealVector& approximation_variances(constRealVector&c_vars)

Approximationwithin a DataFitSurrModel.
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� virtual constList< SurrogateDataPoint> & approximation_data(size_tindex)

instancewithin a DataFitSurrModel

� virtual void compute_correction(constResponse&truth_response,constResponse&approx_response,
constRealVector&c_vars)

computecorrectionfactors for usein SurrogateModels

� virtual void auto_correction(bool correction_�ag)

managesautomaticapplicationof correctionfactors in SurrogateModels

� virtual boolauto_correction()

model's responses

� virtual void apply_correction(Response&approx_response,const RealVector &c_vars, bool quiet_-
�ag=f alse)

applycorrectionfactors to approx_response(for usein SurrogateModels)

� virtual void component_parallel_mode(shortmode)

or 2 (SUB_MODEL/ACTUAL_MODEL/HF_MODEL/TRUTH_MODEL)].

� virtual Stringlocal_eval_synchronization()

returnderivedmodelsynchronizationsetting

� virtual int local_eval_concurrency ()

returnderivedmodelasynchronousevaluationconcurrency

� virtual void serve()

a terminationmessage is receivedfromstop_servers().

� virtual void stop_servers()

particular modelwheniterationon themodelis complete.

� virtual boolderived_master_overload() const

of trying to run a multiprocessorjob on themaster.

� virtual constString& interface_id() const

returntheinterfaceidenti�er

� virtual int evaluation_id() const

Returnthecurrentfunctionevaluationid for theModel.

� virtual void set_evaluation_reference()

Setthereferencepointsfor theevaluationcounters within theModel.

� virtual void �ne_grained_evaluation_counters()
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Request�ne-grainedevaluationreportingwithin theModel.

� virtual void print_evaluation_summary(ostream&s, boolminimal_header=false,boolrelative_count=true)
const

Print anevaluationsummaryfor theModel.

� ModelList& subordinate_models(bool recurse_�ag=true)

returnthesub-modelsin nestedandsurrogatemodels

� void compute_response()

ComputetheResponseat currentVariables(defaultActiveSet).

� void compute_response(constActiveSet&set)

ComputetheResponseat currentVariables(speci�edActiveSet).

� void asynch_compute_response()

Responseat currentVariables(defaultActiveSet).

� void asynch_compute_response(constActiveSet&set)

Responseat currentVariables(speci�edActiveSet).

� constResponseArray& synchronize()

completesetof resultsfroma groupof asynchronousevaluations.

� constIntResponseMap& synchronize_nowait ()

availableresultsfroma groupof asynchronousevaluations.

� void init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

con�guration in modelPCIterMap

� void init_serial()

modifysomedefaultsettingsto behaveproperlyin serial.

� void set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

frommodelPCIterMap)

� void free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

deallocatecommunicatorpartitionsfor a model

� void stop_con�gurations()

terminateserve_con�gurations()onotheriteratorCommprocessors

� int serve_con�gurations()

to balanceinit_communicators() calls on iteratorCommrank0

� void estimate_message_lengths()
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estimatemessageLengthsfor a model

� void assign_rep(Model � model_rep,bool ref_count_incr=true)

replacesexistingletter with a new one

� size_ttv () const

returntotal numberof vars

� size_tcv () const

returnnumberof activecontinuousvariables

� size_tdv () const

returnnumberof activediscretevariables

� size_ticv () const

returnnumberof inactivecontinuousvariables

� size_tidv () const

returnnumberof inactivediscretevariables

� size_tacv() const

returntotal numberof continuousvariables

� size_tadv() const

returntotal numberof discretevariables

� void active_variables(constVariables&vars)

settheactivevariablesin currentVariables

� constRealVector& continuous_variables() const

returntheactivecontinuousvariablesfromcurrentVariables

� void continuous_variables(constRealVector&c_vars)

settheactivecontinuousvariablesin currentVariables

� constIntVector& discrete_variables() const

returntheactivediscretevariablesfromcurrentVariables

� void discrete_variables(constIntVector&d_vars)

settheactivediscretevariablesin currentVariables

� constStringArray& continuous_variable_types() const

returntheactivecontinuousvariabletypesfromcurrentVariables

� constStringArray& discrete_variable_types() const

returntheactivediscretevariabletypesfromcurrentVariables
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� constUIntArray & continuous_variable_ids() const

returntheactivecontinuousvariableidenti�ers fromcurrentVariables

� constRealVector& inactive_continuous_variables() const

returntheinactivecontinuousvariablesin currentVariables

� void inactive_continuous_variables(constRealVector&i_c_vars)

settheinactivecontinuousvariablesin currentVariables

� constIntVector& inactive_discrete_variables() const

returntheinactivediscretevariablesin currentVariables

� void inactive_discrete_variables(constIntVector&i_d_vars)

settheinactivediscretevariablesin currentVariables

� constUIntArray & inactive_continuous_variable_ids() const

returntheinactivecontinuousvariableidenti�ers fromcurrentVariables

� RealVectorall_continuous_variables() const

returnall continuousvariablesin currentVariables

� void all_continuous_variables(constRealVector&a_c_vars)

setall continuousvariablesin currentVariables

� IntVectorall_discrete_variables() const

returnall discretevariablesin currentVariables

� void all_discrete_variables(constIntVector&a_d_vars)

setall discretevariablesin currentVariables

� constStringArray& all_continuous_variable_types() const

returnall continuousvariabletypesfromcurrentVariables

� constStringArray& all_discrete_variable_types() const

returnall discretevariabletypesfromcurrentVariables

� constUIntArray & all_continuous_variable_ids() const

returnall continuousvariableidenti�ers fromcurrentVariables

� constRealDenseVector& normal_means() const

returnthenormaluncertainvariablemeans

� void normal_means(constRealDenseVector&n_means)

setthenormaluncertainvariablemeans
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� constRealDenseVector& normal_std_deviations() const

returnthenormaluncertainvariablestandard deviations

� void normal_std_deviations(constRealDenseVector&n_std_devs)

setthenormaluncertainvariablestandard deviations

� constRealDenseVector& normal_lower_bounds() const

returnthenormaluncertainvariablelower bounds

� void normal_lower_bounds(constRealDenseVector&n_lower_bnds)

setthenormaluncertainvariablelower bounds

� constRealDenseVector& normal_upper_bounds() const

returnthenormaluncertainvariableupperbounds

� void normal_upper_bounds(constRealDenseVector&n_upper_bnds)

setthenormaluncertainvariableupperbounds

� constRealDenseVector& lognormal_means() const

returnthelognormaluncertainvariablemeans

� void lognormal_means(constRealDenseVector&ln_means)

setthelognormaluncertainvariablemeans

� constRealDenseVector& lognormal_std_deviations() const

returnthelognormaluncertainvariablestandard deviations

� void lognormal_std_deviations(constRealDenseVector&ln_std_devs)

setthelognormaluncertainvariablestandard deviations

� constRealDenseVector& lognormal_error_factors() const

returnthelognormaluncertainvariableerror factors

� void lognormal_error_factors(constRealDenseVector&ln_err_facts)

setthelognormaluncertainvariableerror factors

� constRealDenseVector& lognormal_lower_bounds() const

returnthelognormaluncertainvariablelower bounds

� void lognormal_lower_bounds(constRealDenseVector&ln_lower_bnds)

setthelognormaluncertainvariablelower bounds

� constRealDenseVector& lognormal_upper_bounds() const

returnthelognormaluncertainvariableupperbounds

� void lognormal_upper_bounds(constRealDenseVector&ln_upper_bnds)

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.77Model ClassReference 463

setthelognormaluncertainvariableupperbounds

� constRealDenseVector& uniform_lower_bounds() const

returntheuniformuncertainvariablelower bounds

� void uniform_lower_bounds(constRealDenseVector&u_lower_bnds)

settheuniformuncertainvariablelower bounds

� constRealDenseVector& uniform_upper_bounds() const

returntheuniformuncertainvariableupperbounds

� void uniform_upper_bounds(constRealDenseVector&u_upper_bnds)

settheuniformuncertainvariableupperbounds

� constRealDenseVector& loguniform_lower_bounds() const

returntheloguniformuncertainvariablelower bounds

� void loguniform_lower_bounds(constRealDenseVector&lu_lower_bnds)

settheloguniformuncertainvariablelower bounds

� constRealDenseVector& loguniform_upper_bounds() const

returntheloguniformuncertainvariableupperbounds

� void loguniform_upper_bounds(constRealDenseVector&lu_upper_bnds)

settheloguniformuncertainvariableupperbounds

� constRealDenseVector& triangular_modes() const

returnthetriangular uncertainvariablemodes

� void triangular_modes(constRealDenseVector&t_modes)

setthetriangular uncertainvariablemodes

� constRealDenseVector& triangular_lower_bounds() const

returnthetriangular uncertainvariablelower bounds

� void triangular_lower_bounds(constRealDenseVector&t_lower_bnds)

setthetriangular uncertainvariablelower bounds

� constRealDenseVector& triangular_upper_bounds() const

returnthetriangular uncertainvariableupperbounds

� void triangular_upper_bounds(constRealDenseVector&t_upper_bnds)

setthetriangular uncertainvariableupperbounds

� constRealDenseVector& exponential_betas() const

returntheexponentialuncertainvariablebetaparameters
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� void exponential_betas(constRealDenseVector&e_betas)

settheexponentialuncertainvariablebetaparameters

� constRealDenseVector& beta_alphas() const

returnthebetauncertainvariablealphas

� void beta_alphas(constRealDenseVector&b_alphas)

setthebetauncertainvariablealphas

� constRealDenseVector& beta_betas() const

returnthebetauncertainvariablebetas

� void beta_betas(constRealDenseVector&b_betas)

setthebetauncertainvariablebetas

� constRealDenseVector& beta_lower_bounds() const

returnthebetauncertainvariablelowerbounds

� void beta_lower_bounds(constRealDenseVector&b_lower_bnds)

setthebetauncertainvariablelower bounds

� constRealDenseVector& beta_upper_bounds() const

returnthebetauncertainvariableupperbounds

� void beta_upper_bounds(constRealDenseVector&b_upper_bnds)

setthebetauncertainvariableupperbounds

� constRealDenseVector& gamma_alphas() const

returnthegammauncertainvariablealphaparameters

� void gamma_alphas(constRealDenseVector&ga_alphas)

setthegammauncertainvariablealphaparameters

� constRealDenseVector& gamma_betas() const

returnthegammauncertainvariablebetaparameters

� void gamma_betas(constRealDenseVector&ga_betas)

setthegammauncertainvariablebetaparameters

� constRealDenseVector& gumbel_alphas() const

returnthegumbeluncertainvariablealphas

� void gumbel_alphas(constRealDenseVector&gu_alphas)

setthegumbeluncertainvariablealphas
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� constRealDenseVector& gumbel_betas() const

returnthegumbeluncertainvariablebetas

� void gumbel_betas(constRealDenseVector&gu_betas)

setthegumbeluncertainvariablebetas

� constRealDenseVector& frechet_alphas() const

returnthefrechetuncertainvariablealphaparameters

� void frechet_alphas(constRealDenseVector&f_alphas)

setthefrechetuncertainvariablealphaparameters

� constRealDenseVector& frechet_betas() const

returnthefrechetuncertainvariablebetaparameters

� void frechet_betas(constRealDenseVector&f_betas)

setthefrechetuncertainvariablebetaparameters

� constRealDenseVector& weibull_alphas() const

returntheweibull uncertainvariablealphaparameters

� void weibull_alphas(constRealDenseVector&w_alphas)

settheweibull uncertainvariablealphaparameters

� constRealDenseVector& weibull_betas() const

returntheweibull uncertainvariablebetaparameters

� void weibull_betas(constRealDenseVector&w_betas)

settheweibull uncertainvariablebetaparameters

� constRealDenseVectorArray& histogram_bin_pairs() const

returnthehistogramuncertainbin pairs

� void histogram_bin_pairs(constRealDenseVectorArray&h_bin_pairs)

setthehistogramuncertainbin pairs

� constRealDenseVectorArray& histogram_point_pairs() const

returnthehistogramuncertainpoint pairs

� void histogram_point_pairs(constRealDenseVectorArray&h_pt_pairs)

setthehistogramuncertainpoint pairs

� constRealDenseVectorArray& interval_probabilities() const

returntheintervalbasicprobabilityvalues

� void interval_probabilities(constRealDenseVectorArray&int_probs)
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settheintervalbasicprobabilityvalues

� constRealDenseVectorArray& interval_bounds() const

returntheintervalbounds

� void interval_bounds(constRealDenseVectorArray&int_bounds)

settheintervalbounds

� constRealSymDenseMatrix& uncertain_correlations() const

returntheuncertainvariablecorrelations

� void uncertain_correlations(constRealSymDenseMatrix&uncertain_corr)

settheuncertainvariablecorrelations

� constStringArray& continuous_variable_labels() const

returntheactivecontinuousvariablelabelsfromcurrentVariables

� void continuous_variable_labels(constStringArray&c_v_labels)

settheactivecontinuousvariablelabelsin currentVariables

� constStringArray& discrete_variable_labels() const

returntheactivediscretevariablelabelsfromcurrentVariables

� void discrete_variable_labels(constStringArray&d_v_labels)

settheactivediscretevariablelabelsin currentVariables

� constStringArray& inactive_continuous_variable_labels() const

returntheinactivecontinuousvariablelabelsin currentVariables

� void inactive_continuous_variable_labels(constStringArray&i_c_v_labels)

settheinactivecontinuousvariablelabelsin currentVariables

� constStringArray& inactive_discrete_variable_labels() const

returntheinactivediscretevariablelabelsin currentVariables

� void inactive_discrete_variable_labels(constStringArray&i_d_v_labels)

settheinactivediscretevariablelabelsin currentVariables

� StringArrayall_continuous_variable_labels() const

returnall continuousvariablelabelsin currentVariables

� void all_continuous_variable_labels(constStringArray&a_c_v_labels)

setall continuousvariablelabelsin currentVariables

� StringArrayall_discrete_variable_labels() const

returnall discretevariablelabelsin currentVariables
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� void all_discrete_variable_labels(constStringArray&a_d_v_labels)

setall discretevariablelabelsin currentVariables

� constStringArray& response_labels() const

returntheresponselabelsfromcurrentResponse

� void response_labels(constStringArray&resp_labels)

settheresponselabelsin currentResponse

� constRealVector& continuous_lower_bounds() const

returntheactivecontinuouslower boundsfromuserDe�nedConstraints

� void continuous_lower_bounds(constRealVector&c_l_bnds)

settheactivecontinuouslower boundsin userDe�nedConstraints

� constRealVector& continuous_upper_bounds() const

returntheactivecontinuousupperboundsfromuserDe�nedConstraints

� void continuous_upper_bounds(constRealVector&c_u_bnds)

settheactivecontinuousupperboundsin userDe�nedConstraints

� constIntVector& discrete_lower_bounds() const

returntheactivediscretelower boundsfromuserDe�nedConstraints

� void discrete_lower_bounds(constIntVector&d_l_bnds)

settheactivediscretelower boundsin userDe�nedConstraints

� constIntVector& discrete_upper_bounds() const

returntheactivediscreteupperboundsfromuserDe�nedConstraints

� void discrete_upper_bounds(constIntVector&d_u_bnds)

settheactivediscreteupperboundsin userDe�nedConstraints

� constRealVector& inactive_continuous_lower_bounds() const

returntheinactivecontinuouslower boundsin userDe�nedConstraints

� void inactive_continuous_lower_bounds(constRealVector&i_c_l_bnds)

settheinactivecontinuouslower boundsin userDe�nedConstraints

� constRealVector& inactive_continuous_upper_bounds() const

returntheinactivecontinuousupperboundsin userDe�nedConstraints

� void inactive_continuous_upper_bounds(constRealVector&i_c_u_bnds)

settheinactivecontinuousupperboundsin userDe�nedConstraints
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� constIntVector& inactive_discrete_lower_bounds() const

returntheinactivediscretelower boundsin userDe�nedConstraints

� void inactive_discrete_lower_bounds(constIntVector&i_d_l_bnds)

settheinactivediscretelower boundsin userDe�nedConstraints

� constIntVector& inactive_discrete_upper_bounds() const

returntheinactivediscreteupperboundsin userDe�nedConstraints

� void inactive_discrete_upper_bounds(constIntVector&i_d_u_bnds)

settheinactivediscreteupperboundsin userDe�nedConstraints

� RealVectorall_continuous_lower_bounds() const

returnall continuouslowerboundsin userDe�nedConstraints

� void all_continuous_lower_bounds(constRealVector&a_c_l_bnds)

setall continuouslowerboundsin userDe�nedConstraints

� RealVectorall_continuous_upper_bounds() const

returnall continuousupperboundsin userDe�nedConstraints

� void all_continuous_upper_bounds(constRealVector&a_c_u_bnds)

setall continuousupperboundsin userDe�nedConstraints

� IntVectorall_discrete_lower_bounds() const

returnall discretelower boundsin userDe�nedConstraints

� void all_discrete_lower_bounds(constIntVector&a_d_l_bnds)

setall discretelower boundsin userDe�nedConstraints

� IntVectorall_discrete_upper_bounds() const

returnall discreteupperboundsin userDe�nedConstraints

� void all_discrete_upper_bounds(constIntVector&a_d_u_bnds)

setall discreteupperboundsin userDe�nedConstraints

� size_tnum_linear_ineq_constraints() const

returnthenumberof linear inequalityconstraints

� size_tnum_linear_eq_constraints() const

returnthenumberof linear equalityconstraints

� constRealMatrix& linear_ineq_constraint_coeffs () const

returnthelinear inequalityconstraint coef�cients

� void linear_ineq_constraint_coeffs(constRealMatrix&lin_ineq_coeffs)
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setthelinear inequalityconstraint coef�cients

� constRealVector& linear_ineq_constraint_lower_bounds() const

returnthelinear inequalityconstraint lower bounds

� void linear_ineq_constraint_lower_bounds(constRealVector&lin_ineq_l_bnds)

setthelinear inequalityconstraint lower bounds

� constRealVector& linear_ineq_constraint_upper_bounds() const

returnthelinear inequalityconstraint upperbounds

� void linear_ineq_constraint_upper_bounds(constRealVector&lin_ineq_u_bnds)

setthelinear inequalityconstraint upperbounds

� constRealMatrix& linear_eq_constraint_coeffs() const

returnthelinear equalityconstraint coef�cients

� void linear_eq_constraint_coeffs (constRealMatrix&lin_eq_coeffs)

setthelinear equalityconstraint coef�cients

� constRealVector& linear_eq_constraint_targets() const

returnthelinear equalityconstraint targets

� void linear_eq_constraint_targets(constRealVector&lin_eq_targets)

setthelinear equalityconstraint targets

� size_tnum_nonlinear_ineq_constraints() const

returnthenumberof nonlinearinequalityconstraints

� size_tnum_nonlinear_eq_constraints() const

returnthenumberof nonlinearequalityconstraints

� constRealVector& nonlinear_ineq_constraint_lower_bounds() const

returnthenonlinearinequalityconstraint lower bounds

� void nonlinear_ineq_constraint_lower_bounds(constRealVector&nln_ineq_l_bnds)

setthenonlinearinequalityconstraint lower bounds

� constRealVector& nonlinear_ineq_constraint_upper_bounds() const

returnthenonlinearinequalityconstraint upperbounds

� void nonlinear_ineq_constraint_upper_bounds(constRealVector&nln_ineq_u_bnds)

setthenonlinearinequalityconstraint upperbounds

� constRealVector& nonlinear_eq_constraint_targets() const

returnthenonlinearequalityconstraint targets
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� void nonlinear_eq_constraint_targets(constRealVector&nln_eq_targets)

setthenonlinearequalityconstraint targets

� constUIntArray & merged_discrete_ids() const

mergedinto a continuousarray in currentVariables

� constVariables& current_variables() const

returnthecurrentvariables(currentVariables)

� constConstraints& user_de�ned_constraints() const

returntheuser-de�nedconstraints(userDe�nedConstraints)

� constResponse& current_response() const

returnthecurrentresponse(currentResponse)

� ProblemDescDB& problem_description_db() const

returntheproblemdescriptiondatabase(probDescDB)

� ParallelLibrary& parallel_library() const

returntheparallel library (parallelLib)

� constString& model_type() const

returnthemodeltype(modelType)

� constString& model_id() const

returnthemodelidenti�er (idModel)

� size_tnum_functions() const

returnnumberof functionsin currentResponse

� constString& gradient_type() const

returnthegradientevaluationtype(gradType)

� constString& method_source() const

returnthenumericalgradientevaluationmethodsource(methodSrc)

� constString& interval_type() const

returnthenumericalgradientevaluationinterval type(intervalType)

� constRealVector& fd_gradient_step_size() const

returnthe�nite differencegradientstepsize(fdGradSS)

� constIntList & gradient_id_analytic() const

returnthemixedgradientanalyticIDs (gradIdAnalytic)
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� constIntList & gradient_id_numerical() const

returnthemixedgradientnumericalIDs (gradIdNumerical)

� constString& hessian_type() const

returntheHessianevaluationtype(hessType)

� constString& quasi_hessian_type() const

returntheHessianevaluationtype(quasiHessType)

� constRealVector& fd_hessian_by_grad_step_size() const

returngradient-based�nite differenceHessianstepsize(fdHessByGradSS)

� constRealVector& fd_hessian_by_fn_step_size() const

returnfunction-based�nite differenceHessianstepsize(fdHessByFnSS)

� constIntList & hessian_id_analytic() const

returnthemixedHessiananalyticIDs (hessIdAnalytic)

� constIntList & hessian_id_numerical() const

returnthemixedHessiananalyticIDs (hessIdNumerical)

� constIntList & hessian_id_quasi() const

returnthemixedHessiananalyticIDs (hessIdQuasi)

� constRealVector& primary_response_fn_weights() const

squaresterms.Usedby ConcurrentStrategy for Paretosetoptimization.

� void primary_response_fn_weights(constRealVector&wts, bool recurse_�ag=true)

squaresterms.Usedby ConcurrentStrategy for Paretosetoptimization.

� void supports_estimated_derivatives(bool sed_�ag)

setwhetherthismodelshouldperformor passonderivativeestimation

� void init_comms_bcast_�ag(bool icb_�ag)

setinitCommsBcastFlag

� int evaluation_capacity() const

returntheevaluationcapacityfor usein iterator logic

� int derivative_concurrency () const

returnthegradientconcurrencyfor usein parallel con�guration logic

� bool asynch_�ag() const

returntheasynchronousevaluation�a g (asynchEvalFlag)

� void asynch_�ag(constbool �ag)

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



472 DAK OTA ClassDocumentation

settheasynchronousevaluation�a g (asynchEvalFlag)

� shortoutput_level () const

returntheoutputLevel

� void output_level (constshortlevel)

settheoutputLevel

� constIntArray & message_lengths() const

returnthearray of MPI packedmessage buffer lengths(messageLengths)

� void parallel_con�guration_iterator(constParCon�gLIter &pc_iter)

setmodelPCIter

� constParCon�gLIter & parallel_con�guration_iterator() const

returnmodelPCIter

� void auto_graphics(constbool �ag)

themodelasopposedto graphicspostingat thestrategy level).

� bool is_null () const

functionto check modelRep(doesthis envelopecontaina letter)

� Model � model_rep() const

thatare notmappedto thetop Modellevel

ProtectedMember Functions

� Model (BaseConstructor, ProblemDescDB&problem_db)

derivedclassconstructors - Coplien,p. 139)

� Model (NoDBBaseConstructor, ParallelLibrary&parallel_lib, constpair< short, short> &view, const
ActiveSet&set)

constructedon the�y

� Model (RecastBaseConstructor, ProblemDescDB&problem_db,ParallelLibrary&parallel_lib)

constructedon the�y

� virtual void derived_compute_response(constActiveSet&set)

portionof compute_response()speci�c to derivedmodelclasses

� virtual void derived_asynch_compute_response(constActiveSet&set)

portionof asynch_compute_response()speci�c to derivedmodelclasses

� virtual constResponseArray& derived_synchronize()
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portionof synchronize()speci�c to derivedmodelclasses

� virtual constIntResponseMap& derived_synchronize_nowait ()

portionof synchronize_nowait()speci�c to derivedmodelclasses

� virtual void derived_init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

portionof init_communicators() speci�c to derivedmodelclasses

� virtual void derived_init_serial()

portionof init_serial() speci�c to derivedmodelclasses

� virtual void derived_set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

portionof set_communicators() speci�c to derivedmodelclasses

� virtual void derived_free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

portionof free_communicators() speci�c to derivedmodelclasses

ProtectedAttrib utes

� VariablescurrentVariables

functionevaluations

� size_tnumDerivVars

correctionswhere only theactivecontinuousvariablesare supported)

� ResponsecurrentResponse

functionevaluations

� size_tnumFns

thenumberof functionsin currentResponse

� ConstraintsuserDe�nedConstraints

an iterator at startup.

� StringmodelType

typeof model:single, nested,or surrogate

� StringsurrogateType

typeof surrogatemodel:local_� , multipoint_� , global_� , or hierarchical

� StringgradType

grad type: none,numerical,analytic,mixed

� StringmethodSrc

methodsource: dakota,vendor
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� StringintervalType

interval type: forward,central

� RealVectorfdGradSS

relativestepsizesfor numericalgradients

� IntList gradIdAnalytic

analyticid's for mixedgradients

� IntList gradIdNumerical

numericalid's for mixedgradients

� StringhessType

Hesstype:none,numerical,quasi,analytic,mixed.

� StringquasiHessType

quasi-Hessiantype:bfgs,damped_bfgs,sr1

� RealVectorfdHessByGradSS

relativestepsizesfor numericalHessiansestimatedwith 1st-order grad differences

� RealVectorfdHessByFnSS

relativestepsizesfor numericalHessiansestimatedwith 2nd-order fn differences

� IntList hessIdAnalytic

analyticid's for mixedHessians

� IntList hessIdNumerical

numericalid's for mixedHessians

� IntList hessIdQuasi

quasiid's for mixedHessians

� bool supportsEstimDerivs

whethermodelshouldperformor forward derivativeestimation

� IntArray messageLengths

andPRPair

� ProblemDescDB& probDescDB

classmemberreferenceto theproblemdescriptiondatabase

� ParallelLibrary& parallelLib

classmemberreferenceto theparallel library
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� ParCon�gLIter modelPCIter

theParallelCon�guration nodeusedby this modelinstance

� shortcomponentParallelMode

(SUB_MODEL/HF_MODEL/TRUTH_MODEL)

� bool asynchEvalFlag

�a gsasynch evaluations(local or distributed)

� shortoutputLevel

outputverbositylevel: {SILENT,QUIET,NORMAL,VERBOSE,DEBUG}_OUTPUT

� RealDenseVectornormalMeans

normaluncertainvariablemeans

� RealDenseVectornormalStdDevs

normaluncertainvariablestandard deviations

� RealDenseVectornormalLowerBnds

normaluncertainvariablelower bounds

� RealDenseVectornormalUpperBnds

normaluncertainvariableupperbounds

� RealDenseVectorlognormalMeans

lognormaluncertainvariablemeans

� RealDenseVectorlognormalStdDevs

lognormaluncertainvariablestandard deviations

� RealDenseVectorlognormalErrFacts

lognormaluncertainvariableerror factors

� RealDenseVectorlognormalLowerBnds

lognormaluncertainvariablelower bounds

� RealDenseVectorlognormalUpperBnds

lognormaluncertainvariableupperbounds

� RealDenseVectoruniformLowerBnds

uniformuncertainvariablelower bounds

� RealDenseVectoruniformUpperBnds

uniformuncertainvariableupperbounds

� RealDenseVectorloguniformLowerBnds
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loguniformuncertainvariablelowerbounds

� RealDenseVectorloguniformUpperBnds

loguniformuncertainvariableupperbounds

� RealDenseVectortriangularModes

triangular uncertainvariablemodes

� RealDenseVectortriangularLowerBnds

triangular uncertainvariablelower bounds

� RealDenseVectortriangularUpperBnds

triangular uncertainvariableupperbounds

� RealDenseVectorexponentialBetas

exponentialuncertainvariablebetas

� RealDenseVectorbetaAlphas

betauncertainvariablealphas

� RealDenseVectorbetaBetas

betauncertainvariablebetas

� RealDenseVectorbetaLowerBnds

betauncertainvariablelower bounds

� RealDenseVectorbetaUpperBnds

betauncertainvariableupperbounds

� RealDenseVectorgammaAlphas

gammauncertainvariablealphas

� RealDenseVectorgammaBetas

gammauncertainvariablebetas

� RealDenseVectorgumbelAlphas

gumbeluncertainvariablealphas

� RealDenseVectorgumbelBetas

gumbeluncertainvariablebetas

� RealDenseVectorfrechetAlphas

frechetuncertainvariablealphas

� RealDenseVectorfrechetBetas

frechetuncertainvariablebetas
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� RealDenseVectorweibullAlphas

weibull uncertainvariablealphas

� RealDenseVectorweibullBetas

weibull uncertainvariablebetas

� RealDenseVectorArrayhistogramBinPairs

histogramuncertain(x,y)bin pairs (continuouslinear histogram)

� RealDenseVectorArrayhistogramPointPairs

histogramuncertain(x,y)pointpairs (discretehistogram)

� RealDenseVectorArrayintervalBasicProbs

basicprobability valuesfor intervaluncertainvariables

� RealDenseVectorArrayintervalBounds

interval lower/upperboundsfor intervaluncertainvariables

� RealSymDenseMatrixuncertainCorrelations

andcorrelationcoef�cients for reliability)

� RealVectorprimaryRespFnWts

multiobjectiveoptimizationor weightedleastsquares)

PrivateMember Functions

� Model � get_model(ProblemDescDB&problem_db)

Usedby theenvelopeto instantiatethecorrect letterclass.

� int estimate_derivatives(constShortArray&map_asv, constShortArray&fd_grad_asv, constShortArray
&fd_hess_asv, constShortArray&quasi_hess_asv, constActiveSet&original_set, constbool asynch_-
�ag)

method_source) in thenumericalgradientspeci�cation.

� void synchronize_derivatives (const Variables&vars, const ResponseArray&fd_responses,Response
&new_response,const ShortArray &fd_grad_asv, const ShortArray &fd_hess_asv, const ShortArray
&quasi_hess_asv, constActiveSet&original_set)

objects(fd_grad_responses)into a singleresponse(new_response)

� void update_response(constVariables&vars, Response&new_response,constShortArray&fd_grad_-
asv, constShortArray&fd_hess_asv, constShortArray&quasi_hess_asv, constActiveSet&original_set,
Response&initial_map_response,constRealMatrix&new_fn_grads,constRealMatrixArray&new_fn_-
hessians)

overlayresultsto updatea responseobject
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� void update_quasi_hessians(const Variables &vars, Response&new_response, const ActiveSet
&original_set)

performquasi-NewtonHessianupdates

� bool manage_asv(constShortArray&asv_in,ShortArray&map_asv_out,ShortArray&fd_grad_asv_out,
ShortArray&fd_hess_asv_out,ShortArray&quasi_hess_asv_out)

Coordinatesusage of estimate_derivatives()calls basedonasv_in.

PrivateAttrib utes

� StringidModel

modelidenti�er string fromtheinput �le

� bool estDerivsFlag

asynch_compute_response()

� int evaluationCapacity

capacityfor concurrentevaluationssupportedby theModel

� std::map< int, ParCon�gLIter > modelPCIterMap

levelasthelookupkey

� bool initCommsBcastFlag

init_communicators(); setfromStrategy::init_iterator()

� bool modelAutoGraphicsFlag

graphicspostingat thestrategy level)

� ModelList modelList

usedto collectsub-modelsfor subordinate_models()

� VariablesListvarsList

synchronize().

� List< ShortArray> asvList

asynch_compute_response()to synchronize()

� List< ActiveSet> setList

asynch_compute_response()to synchronize()

� BoolList initialMapList

synchronize_derivatives()

� BoolList dbCaptureList
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synchronize_derivatives()

� ResponseListdbResponseList

synchronize_derivatives()

� RealListdeltaList

transfers deltasfromestimate_derivatives()to synchronize_derivatives()

� IntList numMapsList

into numericalgradients.

� RealMatrixxPrev

previousparametervectors usedin computings for quasi-Newtonupdates

� RealMatrixfnGradsPrev

previousgradientvectors usedin computingy for quasi-Newtonupdates

� RealMatrixArrayquasiHessians

quasi-NewtonHessianapproximations

� SizetArraynumQuasiUpdates

numberof quasi-NewtonHessianupdatesapplied

� ResponseArrayresponseArray

similar array in Interfacecontainstheraw responses.

� IntResponseMapgraphicsRespMap

prior to sequentialinput into thegraphics

� Model � modelRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingmodelRep

8.77.1 DetailedDescription

Baseclassfor themodelclasshierarchy.

The Model classis the baseclassfor oneof the primary classhierarchiesin DAKOTA. The modelhierarchy
containsa setof variables,an interface,anda setof responses,andan iteratoroperateson the model to map
thevariablesinto responsesusingthe interface.For memoryef�ciency andenhancedpolymorphism,themodel
hierarchyemploys the"letter/envelopeidiom" (seeCoplien"AdvancedC++", p. 133), for which thebaseclass
(Model) servesastheenvelopeandoneof thederivedclasses(selectedin Model::get_model()) servesastheletter.
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8.77.2 Constructor & Destructor Documentation

8.77.2.1 Model ()

defaultconstructor

Thedefaultconstructoris usedin vector< Model> instantiationsandfor initializationof Modelobjectscontained
in IteratorandderivedStrategy classes.modelRepis NULL in this case(a populatedproblem_dbis neededto
build ameaningfulModelobject).Thismakesit necessaryto checkfor NULL in thecopy constructor, assignment
operator, anddestructor.

8.77.2.2 Model (ProblemDescDB& problem_db)

standardconstructorfor envelope

Usedin modelinstantiationswithin strategy constructors.Envelopeconstructoronly needsto extractenoughdata
to properlyexecuteget_model,sinceModel(BaseConstructor, problem_db)builds theactualbaseclassdatafor
thederivedmodels.

8.77.2.3 Model (constModel & model)

copy constructor

Copy constructormanagessharingof modelRepandincrementingof referenceCount.

8.77.2.4 � Model () [virtual]

destructor

DestructordecrementsreferenceCountandonly deletesmodelRepwhenreferenceCountreacheszero.

8.77.2.5 Model (BaseConstructor, ProblemDescDB& problem_db) [protected]

derivedclassconstructors- Coplien,p. 139)

This constructorbuilds thebaseclassdatafor all inheritedmodels.get_model()instantiatesa derivedclassand
thederivedclassselectsthisbaseclassconstructorin its initialization list (to avoid therecursionof thebaseclass
constructorcalling get_model()again). Sincethe letter IS the representation,its representationpointeris setto
NULL (anuninitializedpointercausesproblemsin � Model).

8.77.2.6 Model (RecastBaseConstructor, ProblemDescDB& problem_db, ParallelLibrary & parallel_lib)
[protected]

constructedon the�y
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This constructoralsobuilds thebaseclassdatafor inheritedmodels.However, it is usedfor recastmodelswhich
are instantiatedon the �y . Thereforeit only initializes a small subsetof attributes. Note that parallel_lib is
managedseparatelyfrom problem_dbsinceparallel_libis neededeven in caseswhereproblem_dbis anempty
envelope(i.e.,useof dummy_dbin Model(NoDBBaseConstructor)above.

8.77.3 Member Function Documentation

8.77.3.1 Model operator= (constModel & model)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old modelRep,assignsnew modelRep,and increments
referenceCountfor new modelRep.

8.77.3.2 Iterator & subordinate_iterator () [ virtual]

returnthesub-iteratorin nestedandsurrogatemodels

returnby referencerequiresuseof dummyobjects,but is importantto allow useof assign_rep()sincethis opera-
tion mustbeperformedon theoriginalenvelopeobject.

Reimplementedin DataFitSurrModel, NestedModel, andRecastModel.

8.77.3.3 Model & surrogate_model() [virtual]

returntheapproximationsub-modelin surrogatemodels

returnby referencerequiresuseof dummyobjects,but is importantto allow useof assign_rep()sincethis opera-
tion mustbeperformedon theoriginalenvelopeobject.

Reimplementedin DataFitSurrModel, HierarchSurrModel, andRecastModel.

8.77.3.4 Model & truth_model () [virtual]

returnthetruth sub-modelin surrogatemodels

returnby referencerequiresuseof dummyobjects,but is importantto allow useof assign_rep()sincethis opera-
tion mustbeperformedon theoriginalenvelopeobject.

Reimplementedin DataFitSurrModel, HierarchSurrModel, andRecastModel.

8.77.3.5 void update_from_subordinate_model(bool recurse_�ag= true ) [virtual]

propagatevars/labels/bounds/targetsfrom thebottomup

used only for instantiate-on-the-�y model recursions (all RecastModel instantiations and alternate
DataFitSurrModelinstantiations).Single,Hierarchical,andNestedModelsdo not rede�ne the function since
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they donotsupportinstantiate-on-the-�y. Thismeansthattherecursionwill stopassoonasit encountersa Model
that was instantiatednormally, which is appropriatesinceProblemDescDB-constructedModels usetop-down
information�o w anddonot requirebottom-upupdating.

Reimplementedin DataFitSurrModel, andRecastModel.

8.77.3.6 Interface & interface () [ virtual]

or NestedModel::optionalInterface

returnby referencerequiresuseof dummyobjects,but is importantto allow useof assign_rep()sincethis opera-
tion mustbeperformedon theoriginalenvelopeobject.

Reimplementedin DataFitSurrModel, NestedModel, RecastModel, andSingleModel.

8.77.3.7 String local_eval_synchronization () [virtual]

returnderivedmodelsynchronizationsetting

SingleModelsandHierarchSurrModelsrede�ne this virtual function. A default valueof "synchronous"prevents
asynchlocaloperationsfor:

� NestedModels:a subIteratorcansupportmessagepassingparallelism,but notasynchlocal.

� DataFitSurrModels:while asynchevals on approximationswill work due to someaddedbookkeeping,
avoiding themis preferable.

Reimplementedin RecastModel, andSingleModel.

8.77.3.8 int local_eval_concurrency() [ virtual]

returnderivedmodelasynchronousevaluationconcurrency

SingleModelsandHierarchSurrModelsrede�nethis virtual function.

Reimplementedin RecastModel, andSingleModel.

8.77.3.9 constString & interface_id () const [ virtual]

returntheinterfaceidenti�er

returnby referencerequiresuseof dummyobjects,but is importantto allow useof assign_rep()sincethis opera-
tion mustbeperformedon theoriginalenvelopeobject.

Reimplementedin DataFitSurrModel, NestedModel, RecastModel, andSingleModel.

8.77.3.10 ModelList & subordinate_models(bool recurse_�ag= true )

returnthesub-modelsin nestedandsurrogatemodels
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since modelList is built with list insertions (using envelope copies), these models may not be used for
model.assign_rep()sincethis operationmustbeperformedon theoriginal envelopeobject. They may, however,
beusedfor letter-basedoperations(includingassign_rep()on lettercontentssuchasaninterface).

8.77.3.11 void init_communicators (constint & max_iterator_concurrency, bool recurse_�ag= true )

con�gurationin modelPCIterMap

The init_communicators()and derived_init_communicators() functionsare stucturedto avoid performing the
messageLengthsestimationmorethanonce.init_communicators()(not virtual) performstheestimationandthen
forwardstheresultsto derived_init_communicators(virtual) whichusesthedatain differentcontexts.

8.77.3.12 void init_serial ()

modify somedefaultsettingsto behaveproperlyin serial.

Theinit_serial()andderived_init_serial()functionsarestucturedto separatebaseclass(common)operationsfrom
derivedclass(specialized)operations.

8.77.3.13 void estimate_message_lengths()

estimatemessageLengthsfor amodel

This functionalityhasbeenpulledout of init_communicators()andde�ned separatelyso that it maybeusedin
thosecaseswhenmessageLengthsis neededbut model.init_communicators()is not called,e.g., for the master
processorin theself-schedulingof a concurrentiteratorstrategy.

8.77.3.14 void assign_rep(Model � model_rep, bool ref_count_incr= true )

replacesexisting letterwith a new one

Similar to the assignmentoperator, the assign_rep()function decrementsreferenceCountfor the old modelRep
andassignsthe new modelRep. It is different in that it is usedfor publishingderived classlettersto existing
envelopes,asopposedto sharingrepresentationsamongmultiple envelopes(in particular, assign_repis passeda
letterobjectandoperator=is passedanenvelopeobject).Letterassignmentsupportstwo modelsasgovernedby
ref_count_incr:

� ref_count_incr= true(default): theincomingletterbelongsto anotherenvelope.In thiscase,incrementthe
referencecountin thenormalmannersothatdeallocationof theletteris handledproperly.

� ref_count_incr= false: the incoming letter is instantiatedon the �y andhasno envelope. This caseis
modeledafter get_model(): a letter is dynamicallyallocatedusingnew andpassedinto assign_rep,the
letter's referencecountis not incremented,andtheletter is not remotelydeleted(its memorymanagement
is passedover to theenvelope).
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8.77.3.15 int derivative_concurrency() const

returnthegradientconcurrency for usein parallelcon�gurationlogic

This function assumesderivativeswith respectto the active continuousvariables.Therefore,concurrency with
respectto theinactivecontinuousvariablesis not captured.

8.77.3.16 Model � get_model(ProblemDescDB& problem_db) [private]

Usedby theenvelopeto instantiatethecorrectletterclass.

Usedonly by the envelopeconstructorto initialize modelRepto the appropriatederived type, asgiven by the
modelTypeattribute.

8.77.3.17 int estimate_derivatives(constShortArray & map_asv, constShortArray & fd_grad_asv, const
ShortArray & fd_hess_asv, constShortArray & quasi_hess_asv, constActiveSet& original_set,
constbool asynch_�ag ) [private]

method_source)in thenumericalgradientspeci�cation.

Estimatederivativesby computing�nite differencegradients,�nite differenceHessians,and/orquasi-Newton
Hessians.Thetotal numberof �nite differenceevaluationsis returnedfor useby synchronize()to trackresponse
arrays,andit couldbeusedto improvemanagementof max_function_evaluationswithin theiterators.

8.77.3.18 void synchronize_derivatives(constVariables & vars, constResponseArray& fd_responses,
Response& new_response, constShortArray & fd_grad_asv, constShortArray & fd_hess_asv,
constShortArray & quasi_hess_asv, constActiveSet& original_set) [private]

objects(fd_grad_responses)into a singleresponse(new_response)

Merge an array of fd_responsesinto a single new_response. This function is used both by synchronous
compute_response()for thecaseof asynchronousestimate_derivatives()andby synchronize()for thecasewhere
oneor moreasynch_compute_response()callshasemployedasynchronousestimate_derivatives().

8.77.3.19 void update_response(constVariables & vars, Response& new_response, constShortArray
& fd_grad_asv, constShortArray & fd_hess_asv, constShortArray & quasi_hess_asv, const
ActiveSet& original_set, Response& initial_map_response, constRealMatrix & new_fn_grads,
constRealMatrixArray & new_fn_hessians) [private]

overlayresultsto updatea responseobject

Overlay the initial_map_responsewith numericallyestimatednew_fn_gradsandnew_fn_hessiansto populate
new_responseas governedby asv vectors. Quasi-Newton secantHessianupdatesare also performedhere,
sincethis is wherethe gradientdataneededfor the updatesis �rst consolidated.Conveniencefunction used
by estimate_derivatives()for thesynchronouscaseandby synchronize_derivatives()for theasynchronouscase.
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8.77.3.20 void update_quasi_hessians(constVariables& vars, Response& new_response, constActiveSet
& original_set) [private]

performquasi-NewtonHessianupdates

quasi-Newton updatesareperformedfor approximatingresponsefunctionHessiansusingBFGSor SR1formu-
lations. TheseHessiansaresupportedonly for theactive continuousvariables,anda checkis performedon the
DVV prior to invoking thefunction.

8.77.3.21 bool manage_asv(constShortArray & asv_in, ShortArray & map_asv_out, ShortArray
& fd_grad_asv_out, ShortArray & fd_hess_asv_out, ShortArray & quasi_hess_asv_out)
[private]

Coordinatesusageof estimate_derivatives()callsbasedonasv_in.

Splitsasv_intotal requestinto map_asv_out,fd_grad_asv_out,fd_hess_asv_out,andquasi_hess_asv_outasgov-
ernedby the responsesspeci�cation. If the returneduse_est_deriv is true, then theseasvoutputsareusedby
estimate_derivatives() for the initial map, �nite differencegradientevals, �nite differenceHessianevals, and
quasi-Hessianupdates,respectively. If thereturneduse_est_deriv is false,thenonly map_asv_outis used.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaModel.H
� DakotaModel.C
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8.78 MPIPackBuffer ClassReference

Classfor packingMPI messagebuffers.

Public Member Functions

� MPIPackBuffer (int size_=1024)

Constructor, which allowsthedefaultbuffer sizeto beset.

� � MPIPackBuffer ()

Desctructor.

� constchar� buf ()

Returnsa pointerto theinternalbuffer thathasbeenpacked.

� int size()

Thenumberof bytesof packeddata.

� int capacity()

theallocatedsizeof Buffer.

� void reset()

Resetsthebuffer index in order to reusetheinternalbuffer.

� void pack(constint � data,constint num=1)

Pack oneor more int' s.

� void pack(constu_int � data,constint num=1)

Pack oneor more unsignedint' s.

� void pack(constlong � data,constint num=1)

Pack oneor more long's.

� void pack(constu_long� data,constint num=1)

Pack oneor more unsignedlong's.

� void pack(constshort� data,constint num=1)

Pack oneor more short's.

� void pack(constu_short� data,constint num=1)

Pack oneor more unsignedshort's.
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� void pack(constchar� data,constint num=1)
Pack oneor more char's.

� void pack(constu_char� data,constint num=1)
Pack oneor more unsignedchar's.

� void pack(constdouble� data,constint num=1)
Pack oneor more double's.

� void pack(const�oat � data,constint num=1)
Pack oneor more ¯oat's.

� void pack(constbool � data,constint num=1)
Pack oneor more bool's.

� void pack(constint &data)
Pack a int .

� void pack(constu_int &data)
Pack a unsignedint .

� void pack(constlong &data)
Pack a long.

� void pack(constu_long&data)
Pack a unsignedlong.

� void pack(constshort&data)
Pack a short.

� void pack(constu_short&data)
Pack a unsignedshort.

� void pack(constchar&data)
Pack a char.

� void pack(constu_char&data)
Pack a unsignedchar.

� void pack(constdouble&data)
Pack a double.

� void pack(const�oat &data)
Pack a ¯oat.

� void pack(constbool &data)
Pack a bool.
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ProtectedMember Functions

� void resize(constint newsize)

Resizestheinternal buffer.

ProtectedAttrib utes

� char� Buffer

Theinternal buffer for packing.

� int Index

Theindex into thecurrentbuffer.

� int Size

Thetotal sizethathasbeenallocatedfor thebuffer.

8.78.1 DetailedDescription

Classfor packingMPI messagebuffers.

A classthatprovidesa facility for packingmessagebuffersusingtheMPI_Packfacility. TheMPIPackBuffer
classdynamicallyresizestheinternalbuffer to containenoughmemoryto packtheentireobject.Whendeleted,
theMPIPackBuffer objectdeletesthis internalbuffer. Thisclassis basedon theDakota_Version_3_0version
of utilib::PackBuffer from utilib/src/io/PackBuf.[cpp,h]

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� MPIPackBuffer.H
� MPIPackBuffer.C
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8.79 MPIUnpackBuffer ClassReference

Classfor unpackingMPI messagebuffers.

Public Member Functions

� void setup(char� buf_, int size_,bool �ag_=false)

Methodthatdoesthesetupfor theconstructors.

� MPIUnpackBuffer ()

Defaultconstructor.

� MPIUnpackBuffer (int size_)

Constructorthatspeci�esthesizeof thebuffer.

� MPIUnpackBuffer (char� buf_, int size_,bool �ag_=false)

Constructorthatsetstheinternal buffer to thegivenarray.

� � MPIUnpackBuffer ()

Destructor.

� void resize(constint newsize)

Resizestheinternal buffer.

� constchar� buf ()

Returnsa pointerto theinternalbuffer.

� int size()

Returnsthelengthof thebuffer.

� int curr ()

Returnsthenumberof bytesthathavebeenunpackedfromthebuffer.

� void reset()

Resetstheindex of theinternalbuffer.

� void unpack(int � data,constint num=1)

Unpack oneor more int' s.

� void unpack(u_int � data,constint num=1)

Unpack oneor more unsignedint' s.
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� void unpack(long � data,constint num=1)

Unpack oneor more long's.

� void unpack(u_long� data,constint num=1)

Unpack oneor more unsignedlong's.

� void unpack(short� data,constint num=1)

Unpack oneor more short's.

� void unpack(u_short� data,constint num=1)

Unpack oneor more unsignedshort's.

� void unpack(char� data,constint num=1)

Unpack oneor more char's.

� void unpack(u_char� data,constint num=1)

Unpack oneor more unsignedchar's.

� void unpack(double� data,constint num=1)

Unpack oneor more double's.

� void unpack(�oat � data,constint num=1)

Unpack oneor more ¯oat's.

� void unpack(bool � data,constint num=1)

Unpack oneor more bool's.

� void unpack(int &data)

Unpack a int .

� void unpack(u_int&data)

Unpack a unsignedint .

� void unpack(long&data)

Unpack a long.

� void unpack(u_long&data)

Unpack a unsignedlong.

� void unpack(short&data)

Unpack a short.

� void unpack(u_short&data)

Unpack a unsignedshort.

� void unpack(char&data)
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Unpack a char.

� void unpack(u_char&data)

Unpack a unsignedchar.

� void unpack(double&data)

Unpack a double.

� void unpack(�oat &data)

Unpack a ¯oat.

� void unpack(bool&data)

Unpack a bool.

ProtectedAttrib utes

� char� Buffer

Theinternal buffer for unpacking.

� int Index

Theindex into thecurrentbuffer.

� int Size

Thetotal sizethathasbeenallocatedfor thebuffer.

� bool ownFlag

If TRUE, thenthis classownstheinternalbuffer.

8.79.1 DetailedDescription

Classfor unpackingMPI messagebuffers.

A classthatprovidesa facility for unpackingmessagebuffersusingtheMPI_Unpackfacility. Thisclassis based
on theDakota_Version_3_0versionof utilib::UnPackBuffer from utilib/src/io/PackBuf.[cpp,h]

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� MPIPackBuffer.H
� MPIPackBuffer.C
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8.80 NCSUOptimizer ClassReference

Wrapperclassfor theNCSUDIRECT optimizationlibrary.

Inheritancediagramfor NCSUOptimizer::

NCSUOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� NCSUOptimizer(Model &model)
standard constructor

� NCSUOptimizer(Model &model,constint &max_iter, constint &max_eval)
alternateconstructorfor instantiations"on the�y"

� NCSUOptimizer(NoDBBaseConstructor, Model&model)
alternateconstructorfor Iterator instantiationsbyname

� NCSUOptimizer(constRealVector &var_l_bnds,constRealVector &var_u_bnds,const int &max_iter,
constint &max_eval, double(� user_obj_eval)(constRealVector&x))

alternateconstructorfor instantiations"on the�y"

� � NCSUOptimizer()

destructor

� void �nd_optimum ()

Rede�nestherun virtual functionfor theoptimizerbranch.

PrivateMember Functions

� void initialize ()
sharedcodeamongconstructors
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Static PrivateMember Functions

� static int objective_eval (int � n, doublec[ ], doublel[ ], doubleu[ ], int point[ ], int � maxI, int � start,int
� maxfunc,doublefvec[], int iidata[], int � iisize,doubleddata[], int � idsize,charcdata[], int � icsize)

DIRECTsrc (DIRbatch.f).

PrivateAttrib utes

� shortsetUpType

GaussProcApproximationcurrentlyusestheuser_functionsmode.

� RealminBoxSize

holdstheminimumboxsize

� RealvolBoxSize

hold theminimumvolumeboxsize

� RealsolutionAccuracy

holdsthesolutiontoleranceaccuracy

� RealVectorlowerBounds

holdsvariablelower boundspassedin for "user_functions"mode.

� RealVectorupperBounds

holdsvariableupperboundspassedin for "user_functions"mode.

� double(� userObjectiveEval )(constRealVector&x)

"user_functions"mode.

Static PrivateAttrib utes

� staticNCSUOptimizer� ncsudirectInstance

functionsin order to avoidtheneedfor staticdata

8.80.1 DetailedDescription

Wrapperclassfor theNCSUDIRECT optimizationlibrary.

TheNCSUOptimizerclassprovidesa wrapperfor a Fortran77 implementationof theDIRECT algorithmdevel-
opedat North CarolinaStateUniversity. It usesa functionpointerapproachfor which passedfunctionsmustbe
eitherglobal functionsor staticmemberfunctions. Any attribute usedwithin staticmemberfunctionsmustbe
eitherlocal to thatfunctionor accessedthrougha staticpointer.

Theuserinputmappingsareasfollows:

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



494 DAK OTA ClassDocumentation

8.80.2 Constructor & Destructor Documentation

8.80.2.1 NCSUOptimizer (Model & model)

standardconstructor

This is thestandardconstructorwith methodspeci�cationsupport.

8.80.2.2 NCSUOptimizer (Model & model, constint & max_iter, constint & max_eval)

alternateconstructorfor instantiations"on the�y"

This is analternateconstructorfor instantiationson the�y usinga Model but no ProblemDescDB.

8.80.2.3 NCSUOptimizer (NoDBBaseConstructor, Model & model)

alternateconstructorfor Iteratorinstantiationsby name

This is analternateconstructorfor Iteratorinstantiationsby nameusinga Model but no ProblemDescDB.

8.80.2.4 NCSUOptimizer (constRealVector & var_l_bnds, constRealVector & var_u_bnds, constint &
max_iter, constint & max_eval, double(� )(constRealVector &x) user_obj_eval)

alternateconstructorfor instantiations"on the�y"

This is analternateconstructorfor performinganoptimizationusingthepassedin objective functionpointer.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NCSUOptimizer.H
� NCSUOptimizer.C
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8.81 NestedModelClassReference

executionwithin everyevaluationof themodel.

Inheritancediagramfor NestedModel::

NestedModel

Model

Public Member Functions

� NestedModel(ProblemDescDB&problem_db)

constructor

� � NestedModel()

destructor

ProtectedMember Functions

� void derived_compute_response(constActiveSet&set)

portionof compute_response()speci�c to NestedModel

� void derived_asynch_compute_response(constActiveSet&set)

portionof asynch_compute_response()speci�c to NestedModel

� Iterator& subordinate_iterator()

returnsubIterator

� void derived_subordinate_models(ModelList&ml, bool recurse_�ag)

returnsubModel

� Interface& interface()

returnoptionalInterface

� void surrogate_bypass(boolbypass_�ag)

to thesubModelfor anylower-level surrogates.

� void component_parallel_mode(shortmode)
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optionalInterfaceandsubModel

� boolderived_master_overload () const

evaluation(forwardedto optionalInterface)

� void derived_init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setup optionalInterfaceandsubModelfor parallel operations

� void derived_init_serial()

setup optionalInterfaceandsubModelfor serial operations.

� void derived_set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setactiveparallel con�guration within subModel

� void derived_free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

(forwardedto optionalInterfaceandsubModel)

� void serve ()

stop_servers().

� void stop_servers()

optionalInterfacewheniterationon theNestedModelis complete.

� constString& interface_id() const

returntheoptionalInterfaceidenti�er

� int evaluation_id() const

Returnthecurrentevaluationid for theNestedModel.

� void set_evaluation_reference()

(requestforwardedto optionalInterfaceandsubModel)

� void �ne_grained_evaluation_counters()

andsubModel

� void print_evaluation_summary(ostream&s, bool minimal_header=false,bool relative_count=true)const

(requestforwardedto optionalInterfaceandsubModel)

PrivateMember Functions

� void set_mapping(constActiveSet&mapped_set,ActiveSet&interface_set,bool &opt_interface_map,
ActiveSet&sub_iterator_set,bool&sub_iterator_map)

total modelevaluationrequirements(mapped_set)
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� void response_mapping(constResponse&interface_response,const Response&sub_iterator_response,
Response&mapped_response)

mappingsto createthetotal responsefor themodel

� void update_sub_model()

updatesubModelwith currentvariablevalues/bounds/labels

PrivateAttrib utes

� int nestedModelEvals

derived_asynch_compute_response()

� IteratorsubIterator

thesub-iterator that is executedon everyevaluationof thismodel

� ModelsubModel

thesub-modelusedin sub-iterator evaluations

� size_tnumSubIterFns

numberof sub-iterator responsefunctionsprior to mapping

� size_tnumSubIterMappedIneqCon

sub-iteration results

� size_tnumSubIterMappedEqCon

sub-iteration results

� InterfaceoptionalInterface

thetotal modelresponse

� StringoptInterfacePointer

theoptionalinterfacepointerfromthenestedmodelspeci�cation

� ResponseoptInterfaceResponse

theresponseobjectresultingfromoptionalinterfaceevaluations

� size_tnumOptInterfPrimary

functions)resultingfromoptionalinterfaceevaluations

� size_tnumOptInterfIneqCon

interfaceevaluations

� size_tnumOptInterfEqCon

interfaceevaluations
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� SizetArrayprimaryACVarMapIndices

replacethesubModelvariablevalues.

� SizetArrayprimaryADVarMapIndices

insertionsreplacethesubModelvariablevalues.

� ShortArraysecondaryACVarMapTargets

variables)within all continuoussubModelvariables.

� ShortArraysecondaryADVarMapTargets

design/statevariables)within all discretesubModelvariables.

� BoolDequeextraCVarsData

labels,onefor each activecontinuousvariablein currentVariables

� BoolDequeextraDVarsData

labels,onefor each activediscretevariablein currentVariables

� RealMatrixprimaryRespCoeffs

genericresponseterms.

� RealMatrixsecondaryRespCoeffs

contributionsto thetop-level inequalityandequalityconstraints.

8.81.1 DetailedDescription

executionwithin everyevaluationof themodel.

The NestedModelclassnestsa sub-iteratorexecutionwithin every model evaluation. This capability is most
commonlyusedfor optimizationunderuncertainty, in which a nondeterministiciterator is executedon every
optimizationfunctionevaluation.TheNestedModelalsocontainsanoptionalinterface,for portionsof themodel
evaluationwhich are independentfrom the sub-iterator, anda setof mappingsfor combiningsub-iteratorand
optionalinterfacedatainto a top level responsefor themodel.

8.81.2 Member Function Documentation

8.81.2.1 void derived_compute_response(constActiveSet& set) [protected, virtual]

portionof compute_response()speci�c to NestedModel

UpdatesubModel's inactivevariableswith activevariablesfrom currentVariables,computetheoptionalinterface
andsub-iteratorresponses,andmaptheseto thetotalmodelresponse.

Reimplementedfrom Model.
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8.81.2.2 void derived_asynch_compute_response(constActiveSet& set) [protected, virtual]

portionof asynch_compute_response()speci�c to NestedModel

Not currently supported by NestedModels(need to add concurrent iterator support). As a result,
derived_synchronize()andderived_synchronize_nowait() areinactiveaswell).

Reimplementedfrom Model.

8.81.2.3 bool derived_master_overload () const [ inline, protected, virtual]

evaluation(forwardedto optionalInterface)

Derived masteroverload for subModel is handledseparatelyin subModel.compute_response()within sub-
Iterator.run().

Reimplementedfrom Model.

8.81.2.4 void derived_init_communicators(const int & max_iterator_concurrency, bool recurse_�ag=
true ) [ inline, protected, virtual]

setupoptionalInterfaceandsubModelfor paralleloperations

Asynchronous�ags needto be initialized for thesubModel. In addition,max_iterator_concurrency is theouter
level iteratorconcurrency, notthesubIteratorconcurrency thatsubModelwill see,andrecomputingthemessage_-
lengthson thesubModelis probablynot a badideaeither. Therefore,recomputeeverythingon subModelusing
init_communicators().

Reimplementedfrom Model.

8.81.2.5 int evaluation_id () const [inline, protected, virtual]

Returnthecurrentevaluationid for theNestedModel.

returnthe top level nestedevaluationcount. To get the lower level eval count,thesubModelmustbe explicitly
queried.This is consistentwith theeval counterde�nitions in surrogatemodels.

Reimplementedfrom Model.

8.81.2.6 void response_mapping(const Response& opt_interface_response, const Response&
sub_iterator_response, Response& mapped_response) [private]

mappingsto createthetotal responsefor themodel

In theOUU case,

optionalInterface fns = {f}, {g} (deterministic primary functions, constraints)
subIterator fns = {S} (UQ response statistics)

Problem formulation for mapped functions:
minimize {f} + [W]{S}
subject to {g_l} <= {g} <= {g_u}
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{a_l} <= [A]{S} <= {a_u}
{g} == {g_t}
[A]{S} == {a_t}

where[W] is theprimary_mapping_matrixuserinput (primaryRespCoeffs classattribute),[A] is thesecondary_-
mapping_matrixuserinput (secondaryRespCoeffs classattribute),{{g_l},{a_l}} arethetop level inequalitycon-
straintlower bounds,{{g_u},{a_u}} arethetop level inequalityconstraintupperbounds,and{{g_t},{a_t}} are
thetop level equalityconstrainttargets.

NOTE: optionalInterface/subIteratorprimary fns (obj/lsq/genericfns) overlapbut optionalInterface/subIterator
secondaryfns (ineq/eqconstraints)donot. The[W] matrix canbespeci�edsoasto allow

� somepurely deterministicprimary functions and somecombined: [W] �lled and [W].num_rows() <
{f}.length() [combined�rst] or [W].num_rows()== {f}.length() and[W] containsrowsof zeros[combined
last]

� some combined and some purely stochasticprimary functions: [W] �lled and [W].num_rows() >
{f}.length()

� separatedeterministicandstochasticprimaryfunctions:[W].num_rows()> {f}.length() and[W] contains
{f}.length() rowsof zeros.

If theneedarises,couldchangeconstraintde�nition to allow overlapaswell: {g_l} < = {g} + [A]{S} < = {g_u}
with [A] usagethesameasfor [W] above.

In the UOO case,thingsaresimpler, just computestatisticsof eachoptimizationresponsefunction: [W] = [I] ,
{f}/{g}/[ A] areempty.

8.81.3 Member Data Documentation

8.81.3.1 Model subModel [private]

thesub-modelusedin sub-iteratorevaluations

Thereare no restrictionson subModel,so arbitrary nestingsare possible. This is commonlyusedto support
surrogate-basedoptimizationunderuncertaintyby having NestedModelscontainSurrogateModelsandviceversa.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NestedModel.H
� NestedModel.C
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8.82 NIDRPr oblemDescDBClassReference

Thederivedinput �le databaseutilizing thenew IDR parser.

Inheritancediagramfor NIDRProblemDescDB::

NIDRProblemDescDB

ProblemDescDB

Public Member Functions

� NIDRProblemDescDB(ParallelLibrary&parallel_lib,constchar� parser)

constructor

� � NIDRProblemDescDB()

destructor

� void derived_manage_inputs(constchar� dakota_input_�le)

databaseusingNIDR.

� KWH (iface_Rlit)
� KWH (iface_false)
� KWH (iface_ilit)
� KWH (iface_int)
� KWH (iface_lit)
� KWH (iface_start)
� KWH (iface_stop)
� KWH (iface_str)
� KWH (iface_str2D)
� KWH (iface_strL)
� KWH (iface_true)
� KWH (method_Ii)
� KWH (method_Real)
� KWH (method_Real01)
� KWH (method_RealL)
� KWH (method_RealLlit)
� KWH (method_Realp)
� KWH (method_Realz)
� KWH (method_Ri)
� KWH (method_coliny_ea)
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� KWH (method_false)
� KWH (method_ilit2)
� KWH (method_ilit2p)
� KWH (method_int)
� KWH (method_intL)
� KWH (method_intLa)
� KWH (method_lit)
� KWH (method_lit2)
� KWH (method_litc)
� KWH (method_liti)
� KWH (method_litp)
� KWH (method_litpp)
� KWH (method_litpp_�nal)
� KWH (method_litr)
� KWH (method_litz)
� KWH (method_meritFn)
� KWH (method_moga_begin)
� KWH (method_moga_�nal)
� KWH (method_nnint)
� KWH (method_nnintz)
� KWH (method_num_resplevs)
� KWH (method_pint)
� KWH (method_pintz)
� KWH (method_resplevs)
� KWH (method_resplevs01)
� KWH (method_shint)
� KWH (method_slit)
� KWH (method_slit2)
� KWH (method_soga_begin)
� KWH (method_soga_�nal)
� KWH (method_start)
� KWH (method_stop)
� KWH (method_str)
� KWH (method_strL)
� KWH (method_true)
� KWH (method_tr_�nal)
� KWH (method_ushint)
� KWH (method_ushintL)
� KWH (model_Real)
� KWH (model_RealL)
� KWH (model_intset)
� KWH (model_lit)
� KWH (model_order)
� KWH (model_shint)
� KWH (model_slit2)
� KWH (model_start)
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� KWH (model_stop)
� KWH (model_str)
� KWH (model_strL)
� KWH (model_true)
� KWH (resp_RealL)
� KWH (resp_intL)
� KWH (resp_lit)
� KWH (resp_nnintz)
� KWH (resp_start)
� KWH (resp_stop)
� KWH (resp_str)
� KWH (resp_strL)
� KWH (strategy_Real)
� KWH (strategy_RealL)
� KWH (strategy_int)
� KWH (strategy_lit)
� KWH (strategy_slit)
� KWH (strategy_str)
� KWH (strategy_strL)
� KWH (strategy_true)
� KWH (strategy_start)
� KWH (var_RealL)
� KWH (var_RealLb)
� KWH (var_RealLd)
� KWH (var_RealUb)
� KWH (var_hbp)
� KWH (var_intL)
� KWH (var_intz)
� KWH (var_nbp)
� KWH (var_nhbp)
� KWH (var_start)
� KWH (var_stop)
� KWH (var_str)
� KWH (var_strL)
� KWH (var_ulbl)

Static Public Member Functions

� staticvoid Var_boundchk (DataVariablesRep� )
� staticvoid Var_boundchku (DataVariablesRep� )
� staticvoid Var_iboundchk (DataVariablesRep� )
� staticvoid botch (constchar� fmt,...)
� staticvoid post_process_response_data(DataResponses� )
� staticvoid post_process_variables(List< DataVariables> � )
� staticvoid squawk (constchar� fmt,...)
� staticvoid warn (constchar� fmt,...)
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Public Attrib utes

� constchar� parser

Static Public Attrib utes

� staticint nerr

Static PrivateMember Functions

� staticvoid var_stop1(void � )

PrivateAttrib utes

� List< void � > VIL

Static PrivateAttrib utes

� staticNIDRProblemDescDB� pDDBInstance
functionsin order to avoidtheneedfor staticdata

8.82.1 DetailedDescription

Thederivedinput �le databaseutilizing thenew IDR parser.

The NIDRProblemDescDBclass is derived from ProblemDescDBfor use by the NIDR parserin process-
ing DAKOTA input �le data. For information on modifying the NIDR input parsing procedures,refer
to Dakota/docs/Dev_Spec_Change.dox. For more on the parsing technology, see "Specifying and Read-
ing ProgramInput with NIDR" by David M. Gay (report SAND2008-2261P, which is available in PDF
form ashttp://www.sandia.gov/ � dmgay/nidr 08.pdf ). Sourcefor the routinesdeclaredhereinis
NIDRProblemDescDB.C,in whichmostroutinesaresoshortthata descriptionseemsunnecessary.

8.82.2 Member Function Documentation

8.82.2.1 void derived_manage_inputs(constchar � dakota_input_�le) [ virtual]

databaseusingNIDR.

Parsethe input �le usingtheInput DeckReader(IDR) parsingsystem.IDR populatestheIDRProblemDescDB
objectwith theinput �le data.

Reimplementedfrom ProblemDescDB.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� NIDRProblemDescDB.H
� NIDRProblemDescDB.C
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8.83 NL2ResStruct Reference

Auxiliary informationpassedto calcrandcalcj via ur.

Public Attrib utes

� Real� r

residualr = r(x)

� Real� J

JacobianJ = J(x).

� Real� x

correspondingparametervector

� int nf

functioninvocationcountfor r(x)

8.83.1 DetailedDescription

Auxiliary informationpassedto calcrandcalcj via ur.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� NL2SOLLeastSq.C
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8.84 NL2SOLLeastSqClassReference

Wrapperclassfor theNL2SOLnonlinearleastsquareslibrary.

Inheritancediagramfor NL2SOLLeastSq::

NL2SOLLeastSq

LeastSq

Minimizer

Iterator

Public Member Functions

� NL2SOLLeastSq(Model&model)

standard constructor

� NL2SOLLeastSq(NoDBBaseConstructor, Model&model)

alternateconstructor

� � NL2SOLLeastSq()

destructor

� void minimize_residuals()

for theleastsquaresbranch.

Static PrivateMember Functions

� staticvoid calcr(int � np, int � pp,Real� x, int � nfp, Real� r, int � ui, void � ur, Vf vf)

evaluatorfunctionfor residualvector

� staticvoid calcj (int � np, int � pp,Real� x, int � nfp, Real� J, int � ui, void � ur, Vf vf)

evaluatorfunctionfor residualJacobian
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PrivateAttrib utes

� int auxprt

auxilaryprinting bits(seeDakotaRefManual): sumof 1 = x0prt(print initial guess)2 = solprt(print �nal solution)
4 = statpr(print solutionstatistics)8 = parprt (print nondefaultparameters) 16 = dradpr (print boundconstraint
drops/adds)debug/verbose/normalusedefault= 31 (everything),quietuses3, silentuses0.

� int outlev

frequencyof outputsummarylinesin numberof iterations(debug/verbose/normal/quietusedefault= 1, silentuses
0)

� Realdltfdj

�nite-dif f stepsizefor computingJacobianapproximation(fd_gradient_step_size )

� Realdelta0

�nite-dif f stepsizefor gradientdifferencesfor H (a componentof somecovarianceapproximations,if desired)
(fd_hessian_step_size )

� Realdltfdc

�nite-dif f stepsizefor functiondifferencesfor H (fd_hessian_step_size )

� int mxfcal

function-evaluationlimit (max_function_evaluations )

� int mxiter

iteration limit (max_iterations )

� Realrfctol

relativefn convergencetolerance(convergence_tolerance )

� Realafctol

absolutefn convergencetolerance(absolute_conv_tol )

� Realxctol

x-convergencetolerance(x_conv_tol )

� Realsctol

singularconvergencetolerance(singular_conv_tol )

� Reallmaxs

radiusfor singular-convergencetest(singular_radius )

� Realxftol

false-convergencetolerance(false_conv_tol )

� int covreq
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kindof covariancerequired(covariance ): 1 or -1 == > sigma^ 2 H^ -1 J^ T J H^ -1 2 or -2 == > sigma^ 2 H^ -1
3 or -3 == > sigma^ 2 (J^ T J)^ -1 1 or 2 == > usegradientdiffs to estimateH -1 or -2 == > usefunctiondiffs to
estimateH default= 0 (no covariance)

� int rdreq

whetherto computetheregressiondiagnosticvector(regression_diagnostics )

� Realfprec

expectedresponsefunctionprecision(function_precision )

� Reallmax0

initial trust-region radius(initial_trust_radius )

Static PrivateAttrib utes

� staticNL2SOLLeastSq� nl2solInstance

evaluatorfunctions

8.84.1 DetailedDescription

Wrapperclassfor theNL2SOLnonlinearleastsquareslibrary.

TheNL2SOLLeastSqclassprovidesawrapperfor NL2SOL(TOMSAlgorithm 573),in theupdatedform of Port
Library routinesdn[fg][b ] from Bell Labs; seehttp://www.netlib.org/port/readme. The Fortran
from Porthasbeenturnedinto C by f2c. NL2SOL usesa functionpointerapproachfor which passedfunctions
mustbeeitherglobalfunctionsor staticmemberfunctions.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NL2SOLLeastSq.H
� NL2SOLLeastSq.C
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8.85 NLPQLPOptimizer ClassReference

Wrapperclassfor theNLPQLPoptimizationlibrary, Version2.0.

Inheritancediagramfor NLPQLPOptimizer::

NLPQLPOptimizer

Optimizer

Minimizer

Iterator

Public Member Functions

� NLPQLPOptimizer(Model &model)

standard constructor

� NLPQLPOptimizer(NoDBBaseConstructor, Model&model)

alternateconstructor

� � NLPQLPOptimizer()

destructor

� void �nd_optimum ()

Rede�nestherun virtual functionfor theoptimizerbranch.

ProtectedMember Functions

� void derived_pre_run()

performsrun-timesetup

PrivateMember Functions

� void initialize ()

Sharedconstructorcode.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.85NLPQLPOptimizer ClassReference 511

� void allocate_workspace()

Allocatesworkspacefor theoptimizer.

� void deallocate_workspace()

Releasesworkspacememory.

� void allocate_constraints()

Allocatesconstraint mappings.

PrivateAttrib utes

� int L

theserial versionby settingL=1.

� int numEqConstraints

numEqConstraints: Numberof equalityconstraints.

� int MMAX

MMAXmustbeat leastoneandgreateror equalto M.

� int N

N : Numberof optimizationvariables.

� int NMAX

thanN.

� int MNN2

MNN2: Mustbeequalto M+N+N+2.

� double� X

functionvaluesshouldbecomputedsimultaneously.

� double� F

valuesto becomputedfromL iteratesstoredin X.

� double� G

functionvaluesto becomputedfromL iteratesstoredin X.

� double� DF

of F to computeDF.

� double� DG

hasto beequalto MMAX.
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� double� U

inequalityconstraintsshouldbenonnegative.

� double� C

to NMAX.

� double� D

arrayD.

� doubleACC

thantheaccuracybywhich gradientsare computed.

� doubleACCQP

byNLPQLPandsubsequentlymultipliedby1.0D+4.

� doubleSTPMIN

bySTPMIN�� (1/L-1). If STPMIN< =0, thenSTPMIN=ACCis used.

� int MAXFUN

than50.

� int MAXIT

gradients(e.g. 100).

� int MAX_NM

MAX_NM=0,monotoneline search is performed.

� doubleTOL_NM

non-negative(e.g. 0.1).

� int IPRINT

valuesare displayedduring theline search.

� int MODE

functionin C andD in form of an LDL decomposition.

� int IOUT

write-statementsstart with 'WRITE(IOUT,... '.

� int IFAIL

constraint.

� double� WA

WA(LWA) : WA is a realworkingarray of lengthLWA.

� int LWA
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LWA : LWA valueextractedfromNLPQLP20.f.

� int � KWA

KWA(LKWA) : Theuserhasto provideworkingspacefor an integer array.

� int LKWA

LKWA : LKWA shouldbeat leastN+10.

� int � ACTIVE

ACTIVE(J)=.TRUE.,J=1,...,M.

� int LACTIVE

least2� M+10.

� int LQL

containsonlyanuppertriangular factor.

� int numNlpqlConstr

total numberof constraintsseenbyNLPQL

� SizetListnonlinIneqConMappingIndices

constraintsusedin computingthecorrespondingNLPQLconstraints.

� RealListnonlinIneqConMappingMultipliers

constraintsto thecorrespondingNLPQLconstraints.

� RealListnonlinIneqConMappingOffsets

constraintsto thecorrespondingNLPQLconstraints.

� SizetListlinIneqConMappingIndices

constraintsusedin computingthecorrespondingNLPQLconstraints.

� RealListlinIneqConMappingMultipliers

constraintsto thecorrespondingNLPQLconstraints.

� RealListlinIneqConMappingOffsets

constraintsto thecorrespondingNLPQLconstraints.

8.85.1 DetailedDescription

Wrapperclassfor theNLPQLPoptimizationlibrary, Version2.0.

�������������� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��� �� �� �� �� �� �� �� �� �� �� �

AN IMPLEMENTATION OF A SEQUENTIAL QUADRATIC PROGRAMMING METHOD FOR SOLVING
NONLINEAR OPTIMIZATION PROBLEMS BY DISTRIBUTED COMPUTING AND NON-MONOTONE
LINE SEARCH
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Thissubroutinesolvesthegeneralnonlinearprogrammingproblem

minimizeF(X) subjectto G(J,X)= 0 , J=1,...,MEG(J,X)> = 0 , J=ME+1,...,MXL < = X < = XU

andis anextensionof thecodeNLPQLD. NLPQLPis speci�cally tunedto rununderdistributedsystems.A new
input parameterL is introducedfor thenumberof parallelcomputers,that is thenumberof functioncalls to be
executedsimultaneously. In caseof L=1, NLPQLPis identicalto NLPQLD.Otherwisetheline searchis modi�ed
to allow L parallelfunctioncalls in advance.Moreover theuserhastheopportunityto useddistributedfunction
callsfor evaluatinggradients.

Thealgorithmis a modi�cation of themethodof Wilson,Han,andPowell. In eachiterationstep,a linearly con-
strainedquadraticprogrammingproblemis formulatedby approximatingtheLagrangianfunctionquadratically
andby linearizingtheconstraints.Subsequently, a one-dimensionalline searchis performedwith respectto an
augmentedLagrangianmerit functionto obtaina new iterate.Also themodi�ed line searchalgorithmguarantees
convergenceunderthesameassumptionsasbefore.

For thenew version,a non-monotoneline searchis implementedwhich allows to increasethemerit function in
caseof instabilities,for examplecausedby round-off errors,errorsin gradientapproximations,etc.

The subroutinecontainsthe option to predetermineinitial guessesfor the multipliers or the Hessianof the La-
grangianfunctionandis calledby reversecommunication.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NLPQLPOptimizer.H
� NLPQLPOptimizer.C
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8.86 NLSSOLLeastSqClassReference

Wrapperclassfor theNLSSOLnonlinearleastsquareslibrary.

Inheritancediagramfor NLSSOLLeastSq::

NLSSOLLeastSq

LeastSq SOLBase

Minimizer

Iterator

Public Member Functions

� NLSSOLLeastSq(Model &model)
standard constructor

� NLSSOLLeastSq(NoDBBaseConstructor, Model&model)
alternateconstructor

� � NLSSOLLeastSq()
destructor

� void minimize_residuals()
for theleastsquaresbranch.

Static PrivateMember Functions

� staticvoid least_sq_eval (int &mode,int &m, int &n, int &nrowfj, double� x, double� f, double� gradf,int
&nstate)

leastsquaresterms(passedby functionpointerto NLSSOL).

Static PrivateAttrib utes

� staticNLSSOLLeastSq� nlssolInstance
functionsin order to avoidtheneedfor staticdata
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8.86.1 DetailedDescription

Wrapperclassfor theNLSSOLnonlinearleastsquareslibrary.

The NLSSOLLeastSqclassprovidesa wrapperfor NLSSOL, a Fortran 77 sequentialquadraticprogramming
library from StanfordUniversitymarketedby StanfordBusinessAssociates.It usesa functionpointerapproach
for which passedfunctionsmustbe eitherglobal functionsor staticmemberfunctions. Any nonstaticattribute
usedwithin staticmemberfunctionsmustbeeitherlocal to thatfunctionor accessedthrougha staticpointer.

The user input mappingsare as follows: max_function_evaluations is implementeddirectly in
NLSSOLLeastSq'sevaluatorfunctionssincethereisnoNLSSOLparameterequivalent,andmax_iterations ,
convergence_tolerance , output verbosity, verify_level , function_precision , and
linesearch_tolerance aremappedinto NLSSOL's "Major IterationLimit", "Optimality Tolerance","Ma-
jor Print Level" (verbose: Major Print Level = 20; quiet: Major Print Level = 10), "Verify Level", "Func-
tion Precision",and"LinesearchTolerance"parameters,respectively, usingNLSSOL's npoptn()subroutine(as
wrappedby npoptn2()from the npoptn_wrapper.f �le). Refer to [Gill, P.E., Murray, W., Saunders,M.A., and
Wright, M.H., 1986]for informationonNLSSOL'soptionalinput parametersandthenpoptn()subroutine.

8.86.2 Constructor & Destructor Documentation

8.86.2.1 NLSSOLLeastSq(Model & model)

standardconstructor

This is theprimaryconstructor. It acceptsa Model reference.

8.86.2.2 NLSSOLLeastSq(NoDBBaseConstructor, Model & model)

alternateconstructor

This is analternateconstructorwhich acceptsa Model but doesnot have a supportingmethodspeci�cationfrom
theProblemDescDB.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NLSSOLLeastSq.H
� NLSSOLLeastSq.C

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.87NoDBBaseConstructorStruct Reference 517

8.87 NoDBBaseConstructorStruct Reference

Dummystructfor overloadingconstructorsusedin on-the-�y instantiations.

Public Member Functions

� NoDBBaseConstructor(int=0)

C++ structscanhaveconstructors.

8.87.1 DetailedDescription

Dummystructfor overloadingconstructorsusedin on-the-�y instantiations.

NoDBBaseConstructoris used to overload the constructor used for on-the-�y instantiations in which
ProblemDescDBqueriescannotbeused.Puttingthis structhereavoidscirculardependencies.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� global_defs.h
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8.88 NonD ClassReference

Baseclassfor all nondetermisticiterators(theDAKOTA/UQ branch).

Inheritancediagramfor NonD::

NonD

Analyzer

Iterator

NonDEvidence NonDExpansion NonDIntegration NonDReliability NonDSampling

NonDPolynomialChaos

NonDStochCollocation

NonDQuadrature

NonDSparseGrid

NonDGlobalReliability

NonDLocalReliability

NonDAdaptImpSampling

NonDIncremLHSSampling

NonDLHSSampling

Public Member Functions

� void initialize_random_variables()

initialize natafTransformbasedondistributiondatafromiteratedModel

� void initialize_random_variables(constPecos::ProbabilityTransformation&transform)

initialize natafTransformbasedon incomingdata

� void requested_levels (const RealVectorArray &req_resp_levels, const RealVectorArray &req_prob_-
levels,constRealVectorArray&req_rel_levels,constRealVectorArray&req_gen_rel_levels,shortresp_-
lev_target,bool cdf_�ag)

combinationwith alternatectors)

� void moments(constRealVector&means,constRealVector&std_devs)

setmeanStatsandstdDevStats

� void distribution_parameter_derivatives(booldist_param_derivs)

setdistParamDerivs

ProtectedMember Functions

� NonD (Model&model)

constructor

� NonD (NoDBBaseConstructor, Model &model)

alternateconstructorfor samplegeneration andevaluation"on the�y"

� NonD (NoDBBaseConstructor, constRealVector&lower_bnds,constRealVector&upper_bnds)
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alternateconstructorfor samplegeneration "on the�y"

� � NonD ()

destructor

� void derived_pre_run()

portionsof pre_runspeci�c to derivediterators

� void run ()

run theiterator; portion of run_iterator()

� void derived_post_run()

portionsof post_runspeci�c to derivediterators

� constResponse& response_results() const

returnthe�nal statisticsfromthenondeterministiciteration

� void response_results_active_set(constActiveSet&set)

settheactivesetwithin �nalStatistics

� virtual void quantify_uncertainty()=0

distributionsinto responsestatistics

� virtual void initialize_�nal_statistics()

initializes�nalStatisticsfor storingNonD�nal results

� void initialize_random_variable_types()

initializesranVarTypesXandranVarTypesUwithin natafTransform

� void initialize_random_variable_parameters()

ranVarUpperBndsX,andranVarAddtlParamsXwithin natafTransform

� void trans_U_to_X(constRealVector&u_rv, RealVector&x_rv)

for DAKOTA datatypes

� void trans_X_to_U(constRealVector&x_rv, RealVector&u_rv)

for DAKOTA datatypes

Static ProtectedMember Functions

� staticvoid vars_u_to_x_mapping(constVariables&u_vars,Variables&x_vars)

fromNonDIterators to x-spacevariablesfor Modelevaluations.

� staticvoid set_u_to_x_mapping(constActiveSet&u_set,ActiveSet&x_set)

fromNonDIterators to x-spaceActiveSetsfor Modelevaluations.
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� staticvoid resp_x_to_u_mapping(constVariables&x_vars,constVariables&u_vars,constResponse&x_-
response,Response&u_response)

Modelevaluationsto u-spaceresponsesfor returnto NonDIterators.

ProtectedAttrib utes

� NonD � prevNondInstance

pointercontainingpreviousvalueof nondInstance

� bool extendedUSpace

stduniforms,stdexponentials,stdbetas,andstdgammas.

� Pecos::ProbabilityTransformationnatafTransform

datafor performingtransformationsfromX -> Z -> U andback.

� size_tnumDesignVars

distinctfromnumUniformVars)

� size_tnumStateVars

distinctfromnumUniformVars)

� size_tnumNormalVars

numberof normaluncertainvariables(nativespace)

� size_tnumLognormalVars

numberof lognormaluncertainvariables(nativespace)

� size_tnumUniformVars

numberof uniformuncertainvariables(nativespace)

� size_tnumLoguniformVars

numberof loguniformuncertainvariables(nativespace)

� size_tnumTriangularVars

numberof triangular uncertainvariables(nativespace)

� size_tnumExponentialVars

numberof exponentialuncertainvariables(nativespace)

� size_tnumBetaVars

numberof betauncertainvariables(nativespace)

� size_tnumGammaVars

numberof gammauncertainvariables(nativespace)
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� size_tnumGumbelVars

numberof gumbeluncertainvariables(nativespace)

� size_tnumFrechetVars

numberof frechetuncertainvariables(nativespace)

� size_tnumWeibullVars

numberof weibull uncertainvariables(nativespace)

� size_tnumHistogramVars

numberof histogramuncertainvariables(nativespace)

� size_tnumIntervalVars

numberof interval uncertainvariables(nativespace)

� size_tnumUncertainVars

total numberof uncertainvariables(nativespace)

� size_tnumResponseFunctions

numberof responsefunctions

� RealVectormeanStats

meansof responsefunctions(calculatedin compute_statistics())

� RealVectorstdDevStats

stddeviationsof responsefunctions(calculatedin compute_statistics())

� RealVectorArrayrequestedRespLevels

requestedresponselevelsfor all responsefunctions

� RealVectorArraycomputedProbLevels

fromrequestedRespLevels

� RealVectorArraycomputedRelLevels

fromrequestedRespLevels

� RealVectorArraycomputedGenRelLevels

resultingfromrequestedRespLevels

� shortrespLevelTarget

or z-> beta� (GEN_RELIABILITIES)

� RealVectorArrayrequestedProbLevels

requestedprobability levelsfor all responsefunctions
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� RealVectorArrayrequestedRelLevels

requestedreliability levelsfor all responsefunctions

� RealVectorArrayrequestedGenRelLevels

requestedgeneralizedreliability levelsfor all responsefunctions

� RealVectorArraycomputedRespLevels

requestedProbLevels,requestedRelLevels,or requestedGenRelLevels

� size_ttotalLevelRequests

requestedProbLevels,andrequestedRelLevels

� bool cdfFlag

cumulative/CDF(true)or complementary/CCDF(false)

� Response�nalStatistics

responsemeans,standard deviations,andprobabilitiesof failure

Static ProtectedAttrib utes

� staticNonD � nondInstance

functionsin order to avoidtheneedfor staticdata

� staticconstRealPi

thenumericalvaluefor Pi usedin several routines

PrivateMember Functions

� void distribute_levels(RealVectorArray&levels)

responsefunctionsif a short-handspeci�cationis employed.

PrivateAttrib utes

� bool distParamDerivs

to standard randomvariablesu usingthechain rule df/dxdx/du.

8.88.1 DetailedDescription

Baseclassfor all nondetermisticiterators(theDAKOTA/UQ branch).

The baseclassfor nondeterministiciteratorsconsolidatesuncertainvariabledataandprobabilisticutilities for
inheritedclasses.
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8.88.2 Member Function Documentation

8.88.2.1 void initialize_random_variables()

initialize natafTransformbasedondistributiondatafrom iteratedModel

Build ProbabilityTransformation::ranVar arrayscontainingtheuncertainvariabledistribution typesandtheir cor-
respondingmeans/standarddeviations.This functionis usedwhentheModel variablesarein x-space.

8.88.2.2 void initialize_random_variables(constPecos::ProbabilityTransformation & transform)

initialize natafTransformbasedon incomingdata

Thisfunctioniscommonlyusedto publishtranformationdatawhentheModelvariablesarein atransformedspace
(e.g.,u-space)andProbabilityTransformation::ranVarTypeset al. maynot begenerateddirectly. This allows for
theuseof inversetransformationsto returnthetransformedspacevariablesto their original states.

8.88.2.3 void derived_pre_run () [inline, protected, virtual]

portionsof pre_runspeci�c to derivediterators

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is thevirtual derivedclass
portionof pre_run(). Rede�nition by derivedclassesis optional.

Reimplementedfrom Iterator.

8.88.2.4 void run () [inline, protected, virtual]

run theiterator;portionof run_iterator()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is the virtual run function
for theiteratorclasshierarchy. All derivedclassesneedto rede�neit.

Reimplementedfrom Iterator.

8.88.2.5 void derived_post_run() [ inline, protected, virtual]

portionsof post_runspeci�c to derivediterators

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is thevirtual derivedclass
portionof post_run(). Rede�nition by derivedclassesis optional.

Reimplementedfrom Iterator.

8.88.2.6 void initialize_�nal_statistics () [ protected, virtual]

initializes�nalStatisticsfor storingNonD�nal results
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Default de�nition of virtual function (usedby sampling,reliability, and polynomial chaos)de�nes the set of
statisticalresultsto includemeans,standarddeviations,andlevel mappings.

Reimplementedin NonDEvidence.

8.88.2.7 void initialize_random_variable_types() [protected]

initializesranVarTypesXandranVarTypesUwithin natafTransform

Build ProbabilityTransformation::ranVar arrayscontainingtheuncertainvariabledistribution typesandtheir cor-
respondingmeans/standarddeviations.This functionis usedwhentheModel variablesarein x-space.

8.88.2.8 void initialize_random_variable_parameters() [protected]

ranVarUpperBndsX,andranVarAddtlParamsXwithin natafTransform

Build ProbabilityTransformation::ranVar arrayscontainingtheuncertainvariabledistribution typesandtheir cor-
respondingmeans/standarddeviations.This functionis usedwhentheModel variablesarein x-space.

8.88.2.9 void vars_u_to_x_mapping(constVariables & u_vars, Variables & x_vars) [static,
protected]

from NonD Iteratorsto x-spacevariablesfor Modelevaluations.

Map thevariablesfrom iteratorspace(u) to simulationspace(x).

8.88.2.10 void set_u_to_x_mapping(const ActiveSet& u_set, ActiveSet& x_set) [static,
protected]

from NonD Iteratorsto x-spaceActiveSetsfor Modelevaluations.

De�ne theDVV for x-spacederivativeevaluationsby augmentingtheiteratorrequeststo accountfor correlations.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaNonD.H
� DakotaNonD.C
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8.89 NonDAdaptImpSampling ClassReference

Classfor theAdaptive ImportanceSamplingmethodswithin DAKOTA.

Inheritancediagramfor NonDAdaptImpSampling::

NonDAdaptImpSampling

NonDSampling

NonD

Analyzer

Iterator

Public Member Functions

� NonDAdaptImpSampling(Model&model, int samples,int seed,shortsampling_type,constboolcdf_�ag,
constboolx_space_data,constboolx_space_model,constboolbounded_model)

constructor

� � NonDAdaptImpSampling()

destructor

� void quantify_uncertainty()

failure.

� void initialize (constRealVectorArray&initial_points, int resp_fn,constReal&initial_prob, constReal
&f ailure_threshold)

initial probability to re�ne, and�a gsto control transformations

� void initialize (constRealVector&initial_point, int resp_fn,constReal&initial_prob,constReal&f ailure_-
threshold)

initial probability to re�ne, and�a gsto control transformations

� constReal& get_probability()

returnstheprobability calculatedby theimportancesampling
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PrivateMember Functions

� void converge_cov ()

until coef�cient of variationconverges

� void converge_probability ()

until probability converges

� void select_init_rep_points(constRealVectorArray&samples)

selectrepresentativepointsfrominitial setof samples

� void select_rep_points(constRealVectorArray&samples)

selectrepresentativepointsfroma setof samples

� void calculate_rep_weights()

calculaterelativeweightsof representativepoints

� void generate_samples(RealVectorArray&samples)

generatea setof samplesbasedonmultimodalsamplingdensity

� void calculate_statistics(const RealVectorArray &samples,const size_t &total_sample_number, Real
&probability_sum,Real&probability, boolcov_�ag, Real&variance_sum,Real&coeff_of_variation)

thecoef�cent of variation (if requested)

PrivateAttrib utes

� shortimportanceSamplingType

integration type(is, ais,mmais)providedby input speci�cation

� bool invertProb

�a g for inversionof probability valuesusing1.-p

� size_tnumRepPoints

thenumberof representativepointsaroundwhich to sample

� size_trespFn

theresponsefunctionin themodelto besampled

� RealVectorArrayinitPoints

theoriginal setof samplespassedinto theMMAISroutine

� RealVectorArrayrepPoints

thesetof representativepointsaroundwhich to sample

� RealVectorrepWeights
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theweightassociatedwith each representativepoint

� RealVectordesignPoint

designpoint at which uncertainspaceis beingsampled

� bool transInitPoints

initial points

� bool transPoints

before evaluation

� bool useModelBounds

�a g to control if thesamplershouldrespectthemodelbounds

� RealinitProb

theinitial probability (fromFORMor SORM)

� Real�nalProb

the�nal calculatedprobability (p)

� RealfailThresh

thefailure threshold(z-bar)for theproblem.

8.89.1 DetailedDescription

Classfor theAdaptive ImportanceSamplingmethodswithin DAKOTA.

TheNonDAdaptImpSamplingimplementsthemulti-modaladaptiveimportancesamplingusedfor reliability cal-
culations.(eventuallywe will wantto broadenthis). Needto addmoredetailto thisdescription.

8.89.2 Member Function Documentation

8.89.2.1 void initialize (constRealVectorArray & initial_points, int resp_fn, constReal & initial_prob,
constReal& failure_threshold)

initial probabilityto re�ne, and�ags to controltransformations

Initializesdatausinga setof startingpoints.

8.89.2.2 void initialize (constRealVector & initial_point, int resp_fn, constReal& initial_prob, constReal
& failure_threshold)

initial probabilityto re�ne, and�ags to controltransformations
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Initializesdatausingonly onestartingpoint.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDAdaptImpSampling.H
� NonDAdaptImpSampling.C
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8.90 NonDEvidenceClassReference

Classfor theDempster-ShaferEvidenceTheorymethodswithin DAKOTA/UQ.

Inheritancediagramfor NonDEvidence::

NonDEvidence

NonD

Analyzer

Iterator

Public Member Functions

� NonDEvidence(Model&model)

constructor

� � NonDEvidence()

destructor

� void quantify_uncertainty()

for cumulativedistribution functionsof beliefandplausibility

� void print_results(ostream&s)

print thecumulativedistribution functionsfor beliefandplausibility

ProtectedMember Functions

� void initialize_�nal_statistics()

initialize �nalStatisticsfor belief/plausibilityresultssets

� void compute_statistics()

or vice-versa
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PrivateMember Functions

� void calculate_basic_prob_intervals()

basicprobability assignmentsfor input interval combinations

� void calculate_maxmin_per_interval (constsize_t&func_num)

maximumandminimumvalueswithin each input interval combination(cell).

� void calculate_cum_belief_plaus(constsize_t&func_num)

per interval cell

PrivateAttrib utes

� IteratorlhsSampler

theLHSsamplerinstance

� constint originalSeed

theuserseedspeci�cation(defaultis 0)

� int numSamples

thenumberof samplesusedin thesurrogate

� int NV

Sizevariablefor DDSarrays.

� int NCMB

Sizevariablefor DDSarrays.

� int MAXINTVLS

Sizevariablefor DDSarrays.

� RealY

Temporary outputvariable.

� Real� BPA

InternalDDSarray.

� Real� VMIN

InternalDDSarray.

� Real� VMAX

InternalDDSarray.

� Real� BPAC

InternalDDSarray.
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� Real� CMIN

InternalDDSArray.

� Real� CMAX

InternalDDSArray.

� Real� X

InternalDDSArray.

� int � NI

InternalDDSarray.

� int � IP

InternalDDSarray.

� int � IPBEL

InternalDDSarray.

� int � IPPLA

InternalDDSarray.

� RealVectorArraycc_bel_fn

Storage array to holdCCBFvalues.

� RealVectorArraycc_plaus_fn

Storage array to holdCCPFvalues.

� RealVectorArraycc_bel_val

Storage array to holdCCBresponsevalues.

� RealVectorArraycc_plaus_val

Storage array to holdCCPresponsevalues.

� VariablesArrayall_vars

Storage array to holdvariables.

� ResponseArrayall_responses

Storage array to hold responses.

8.90.1 DetailedDescription

Classfor theDempster-ShaferEvidenceTheorymethodswithin DAKOTA/UQ.

TheNonDEvidenceclassimplementsthepropagationof epistemicuncertaintyusingDempster-Shafertheoryof
evidence.In this approach,oneassignsa setof basicprobabilityassignments(BPA) to intervalsde�ned for the
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uncertainvariables. Input interval combinationsarecalculated,alongwith their BPA. Currently, the response
functionis evaluatedatasetof samplepoints,thenaresponsesurfaceis constructedwhich is sampledextensively
to �nd the minimum andmaximumwithin eachinput interval cell, correspondingto the belief andplausibility
within thatcell, respectively. Thisdatais thenaggregatedto calculatecumulativedistribution functionsfor belief
andplausibility.

8.90.2 Member Data Documentation

8.90.2.1 int NV [private]

Sizevariablefor DDS arrays.

NV = numberof interval variables

8.90.2.2 int NCMB [private]

Sizevariablefor DDS arrays.

NCMB = numberof cell combinations

8.90.2.3 int MAXINTVLS [private]

Sizevariablefor DDS arrays.

MAXINTVLS = maximumnumberof intervalsperindividual interval var

8.90.2.4 Real Y [private]

Temporaryoutputvariable.

Y = currentoutputto beplacedin cell

8.90.2.5 Real� BPA [private]

InternalDDS array.

BasicProbabilityAssignments

8.90.2.6 Real� VMIN [private]

InternalDDS array.

Minimum endsof intervals.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.90NonDEvidenceClassReference 533

8.90.2.7 Real� VMAX [ private]

InternalDDS array.

Maximumendsof intervals.

8.90.2.8 Real� BPAC [ private]

InternalDDS array.

BasicProbabilityCombinations.

8.90.2.9 Real� CMIN [private]

InternalDDS Array.

Minimum percell combination.

8.90.2.10 Real� CMAX [private]

InternalDDS Array.

Maximumpercell combination.

8.90.2.11 Real� X [private]

InternalDDS Array.

X percell combination.

8.90.2.12 int � NI [ private]

InternalDDS array.

Numberof intervalsperinterval variable

8.90.2.13 int � IP [private]

InternalDDS array.

Sortorderfor combinations

8.90.2.14 int � IPBEL [ private]

InternalDDS array.

Sortorderfor beliefvalues
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8.90.2.15 int � IPPLA [private]

InternalDDS array.

Sortorderfor beliefvalues

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDEvidence.H
� NonDEvidence.C
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8.91 NonDExpansionClassReference

collocation(SC)

Inheritancediagramfor NonDExpansion::

NonDExpansion

NonD

Analyzer

Iterator

NonDPolynomialChaos NonDStochCollocation

Public Member Functions

� NonDExpansion(Model &model)

constructor

� � NonDExpansion()

destructor

� void print_results(ostream&s)

print the�nal statistics

ProtectedMember Functions

� void construct_g_u_model(Model&g_u_model)

recastiteratedModelfromx-spaceto u-spaceto createg_u_model

� void construct_quadrature(Iterator&u_space_sampler, Model &g_u_model,constUShortArray&quad_-
order)

assigna NonDQuadrature instancewithin u_space_sampler

� void construct_sparse_grid(Iterator &u_space_sampler, Model &g_u_model, const UShortArray
&sparse_grid_level)

assigna NonDSparsegrid instancewithin u_space_sampler
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� void construct_lhs(Iterator&u_space_sampler, Model&g_u_model,int orig_seed)

assigna NonDLHSSamplinginstancewithin u_space_sampler

� void construct_expansion_sampler()

constructtheexpansionSampleroperating onuSpaceModel

� void initialize_expansion()

initialize randomvariablede�nitions and�nal statsarrays

� void compute_expansion()

formtheexpansionbycalling uSpaceModel.build_approximation()

� void compute_statistics()

calculateanalyticandnumericalstatisticsfromtheexpansion

� void update_�nal_statistics()

update�nalStatistics

ProtectedAttrib utes

� Model uSpaceModel

u-spacerecastingandorthogonalpolynomialdata�t recursions

� IteratorexpansionSampler

anLHSsamplinginstance, but AIScouldalsobeused.

� shortexpansionCoeffsApproach

calculationof theexpanioncoef�cients

� size_tnumUncertainQuant

numberof invocationsof quantify_uncertainty()

� int numSamplesOnModel

numberof truth samplesperformedong_u_modelto form theexpansion

� int numSamplesOnExpansion

expansionin order to estimateprobabilities

� RealVectorinitialPtU

storestheinitial variablesdatain u-space

� RealVector�nalStatValues

thevectorof �nal statisticsvalues
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� RealMatrix�nalStatGrads

thematrixof �nal statisticsgradients

� RealMatrixexpGradsMeanX

evaluatedat themeans(usedasuncertaintyimportancemetrics)

8.91.1 DetailedDescription

collocation(SC)

TheNonDExpansionclassprovidesa baseclassfor methodsthatusepolynomialexpansionsto approximatethe
effectof parameteruncertaintieson responsefunctionsof interest.

8.91.2 Member Function Documentation

8.91.2.1 void compute_statistics() [protected]

calculateanalyticandnumericalstatisticsfrom theexpansion

Calculateanalyticandnumericalstatisticsfrom theexpansionandlog resultswithin �nal_statsfor usein OUU.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDExpansion.H
� NonDExpansion.C
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8.92 NonDGlobalReliability ClassReference

Classfor globalreliability methodswithin DAKOTA/UQ.

Inheritancediagramfor NonDGlobalReliability::

NonDGlobalReliability

NonDReliability

NonD

Analyzer

Iterator

Public Member Functions

� NonDGlobalReliability(Model&model)

constructor

� � NonDGlobalReliability()

destructor

� void quantify_uncertainty()

approximationsof thecumulativedistribution functionof response

� void print_results(ostream&s)

MPP-search-basedreliability methods.

PrivateMember Functions

� void optimize_gaussian_process()

constructtheGP usingEGO/SKO

� void importance_sampling()

performmultimodaladaptiveimportancesamplingon theGP

� void get_best_sample()
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imporovementfunctionin PerformanceMeasure Approach (PMA)

� Realconstraint_penalty(constReal&constraint,constRealVector&c_variables)

calculatethepenaltyto beappliedto thePMAconstraint value

� Realexpected_improvement(constRealVector&expected_values,constRealVector&c_variables)

expectedimprovementfunctionfor theGP

� Realexpected_feasibility(constRealVector&expected_values,constRealVector&c_variables)

expectedfeasibilityfunctionfor theGP

Static PrivateMember Functions

� static void EIF_objective_eval (constVariables&sub_model_vars,constVariables&recast_vars, const
Response&sub_model_response,Response&recast_response)

ExpectedImprovement(EIF) problemformulationfor PMA.

� staticvoid EFF_objective_eval (constVariables&sub_model_vars,constVariables&recast_vars,const
Response&sub_model_response,Response&recast_response)

ExpectedFeasibility(EFF) problemformulationfor RIA.

PrivateAttrib utes

� RealfnStar

minimumpenalizedresponsefromamongtrue functionevaluations

� shortmeritFunctionType

typeof merit functionusedto penalizesampledata

� ReallagrangeMult

Lagrange multiplier for standard Lagrangianmerit function.

� RealaugLagrangeMult

Lagrange multiplier for augmentedLagrangianmerit function.

� RealpenaltyParameter

penaltyparameterfor augmentedLagrangianmerit funciton

� ReallastConstraintViolation

current iterateshouldbeaccepted(mustreduceviolation)

� bool lastIterateAccepted

thiscontrols updateof parameters for augmentedLagrangianmerit fn
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Static PrivateAttrib utes

� staticNonDGlobalReliability� nondGlobRelInstance

functionsin order to avoidtheneedfor staticdata

8.92.1 DetailedDescription

Classfor globalreliability methodswithin DAKOTA/UQ.

TheNonDGlobalReliabilityclassimplementsEGO/SKO for globalMPPsearch,which maximizesanexpected
improvementfunction derived from Gaussianprocessmodels. Oncethe limit statehasbeencharacterized,a
multimodalimportancesamplingapproachis usedto computeprobabilities.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDGlobalReliability.H
� NonDGlobalReliability.C
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8.93 NonDIncremLHSSamplingClassReference

PerformsicrementalLHS samplingfor uncertaintyquanti�cation.

Inheritancediagramfor NonDIncremLHSSampling::

NonDIncremLHSSampling

NonDSampling

NonD

Analyzer

Iterator

Public Member Functions

� NonDIncremLHSSampling(Model &model)

constructor

� � NonDIncremLHSSampling()

destructor

� void quantify_uncertainty()

parametersamples,andcomputingstatisticson theensembleof results.

� void print_results(ostream&s)

print the�nal statistics

Static ProtectedMember Functions

� staticbool rank_sort(constint &x, constint &y)

sort algorithmto computeranksfor rankcorrelations
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PrivateAttrib utes

� int previousSamples

numberof samplesin previousLHSrun

� bool varBasedDecompFlag

�a gscomputationof VBD

Static PrivateAttrib utes

� staticRealArrayrawData

vectorto hold raw databefore ranksort

8.93.1 DetailedDescription

PerformsicrementalLHS samplingfor uncertaintyquanti�cation.

The Latin HypercubeSampling(LHS) packagefrom SandiaAlbuquerque's Risk and Reliability organization
providescomprehensivecapabilitiesfor MonteCarloandLatin Hypercubesamplingwithin abroadarrayof user-
speci�edprobabilisticparameterdistributions.TheicrementalLHS samplingcapabilityallowsoneto supplement
an initial sampleof size n to size 2n while maintainingthe correctstrati�cation of the 2n samplesand also
maintainingthe speci�ed correlationstructure. The icrementalversionof LHS will returna sampleof sizen,
whichwhencombinedwith theoriginal sampleof sizen, allowsoneto doublethesizeof thesample.

8.93.2 Constructor & Destructor Documentation

8.93.2.1 NonDIncremLHSSampling(Model & model)

constructor

This constructoris calledfor a standardletter-envelopeiteratorinstantiation.In this case,set_db_list_nodeshas
beencalledandprobDescDBcanbequeriedfor settingsfrom themethodspeci�cation.

8.93.3 Member Function Documentation

8.93.3.1 void quantify_uncertainty () [virtual]

parametersamples,andcomputingstatisticson theensembleof results.
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Generateincrementalsamples.Loop over thesetof samplesandcomputeresponses.Computestatisticson the
setof responsesif statsFlagis set.

ImplementsNonD.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDIncremLHSSampling.H
� NonDIncremLHSSampling.C
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8.94 NonDIntegration ClassReference

numericalintegrationpointsfor evaluationof expectationintegrals

Inheritancediagramfor NonDIntegration::

NonDIntegration

NonD

Analyzer

Iterator

NonDQuadrature NonDSparseGrid

Public Member Functions

� constRealVector& weight_products() const

returnweightProducts

� constRealVector2DArray & gauss_points_array() const

returngaussPts1D

� constRealVector2DArray & gauss_weights_array() const

returngaussWts1D

ProtectedMember Functions

� NonDIntegration(Model&model)

constructor

� NonDIntegration(NoDBBaseConstructor, Model&model)

alternateconstructorfor instantiations"on the�y"

� � NonDIntegration()

destructor

� virtual void check_input()=0
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verifyself-consistencyof data

� void quantify_uncertainty()

distributionsinto responsestatistics

ProtectedAttrib utes

� RealVectorweightProducts

n-dimensionalstencil

� RealVector2DArray gaussPts1D

numContinuousVars x num_levels_per_varsetsof 1D Gausspoints

� RealVector2DArray gaussWts1D

numContinuousVars x num_levels_per_varsetsof 1D Gaussweights

PrivateAttrib utes

� size_tnumIntegrations

counterfor numberof integration executionsfor this object

8.94.1 DetailedDescription

numericalintegrationpointsfor evaluationof expectationintegrals

Thisclassprovidesa baseclassfor sharedcodeamongNonDQuadratureandNonDSparseGrid.

8.94.2 Constructor & Destructor Documentation

8.94.2.1 NonDIntegration (Model & model) [protected]

constructor

This constructoris calledfor a standardletter-envelopeiteratorinstantiation.In this case,set_db_list_nodeshas
beencalledandprobDescDBcanbequeriedfor settingsfrom themethodspeci�cation. It is not currentlyused,
astherearenot yet separatenond_quadrature/nond_sparse_grid methodspeci�cations.
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8.94.2.2 NonDIntegration (NoDBBaseConstructor, Model & model) [ protected]

alternateconstructorfor instantiations"on the�y"

Thisalternateconstructoris usedfor on-the-�y generationandevaluationof numericalintegrationpoints.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDIntegration.H
� NonDIntegration.C
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8.95 NonDLHSSamplingClassReference

PerformsLHS andMonteCarlosamplingfor uncertaintyquanti�cation.

Inheritancediagramfor NonDLHSSampling::

NonDLHSSampling

NonDSampling

NonD

Analyzer

Iterator

Public Member Functions

� NonDLHSSampling(Model &model)

standard constructor

� NonDLHSSampling(Model &model, int samples,int seed,shortsampling_vars_mode=ACTIVE)

alternateconstructorfor samplegeneration andevaluation"on the�y"

� NonDLHSSampling(int samples,int seed,constRealVector &lower_bnds,constRealVector &upper_-
bnds)

alternateconstructorfor samplegeneration "on the�y"

� � NonDLHSSampling()

destructor

ProtectedMember Functions

� void quantify_uncertainty()

parametersamples,andcomputingstatisticson theensembleof results.

� void print_results(ostream&s)

print the�nal statistics
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PrivateAttrib utes

� bool varBasedDecompFlag

�a gscomputationof VBD

8.95.1 DetailedDescription

PerformsLHS andMonteCarlosamplingfor uncertaintyquanti�cation.

The Latin HypercubeSampling(LHS) packagefrom SandiaAlbuquerque's Risk and Reliability organization
providescomprehensivecapabilitiesfor MonteCarloandLatin Hypercubesamplingwithin abroadarrayof user-
speci�edprobabilisticparameterdistributions.It enforcesuser-speci�edrankcorrelationsthroughuseof amixing
routine. TheNonDLHSSamplingclassprovidesa C++ wrapperfor theLHS library andis usedfor performing
forwardpropagationsof parameteruncertaintiesinto responsestatistics.

8.95.2 Constructor & Destructor Documentation

8.95.2.1 NonDLHSSampling (Model & model)

standardconstructor

This constructoris calledfor a standardletter-envelopeiteratorinstantiation.In this case,set_db_list_nodeshas
beencalledandprobDescDBcanbequeriedfor settingsfrom themethodspeci�cation.

8.95.2.2 NonDLHSSampling (Model & model, int samples, int seed, short sampling_vars_mode=
ACTIVE)

alternateconstructorfor samplegenerationandevaluation"on the�y"

Thisalternateconstructoris usedfor generationandevaluationof Model-basedsamplesets.A set_db_list_nodes
hasnotbeenperformedsorequireddatamustbepassedthroughtheconstructor. It' spurposeis to avoid theneed
for aseparateLHS speci�cationwithin methodsthatuseLHS sampling.

8.95.2.3 NonDLHSSampling (int samples, int seed, constRealVector & lower_bnds, constRealVector &
upper_bnds)

alternateconstructorfor samplegeneration"on the�y"

Thisalternateconstructoris usedby ConcurrentStrategy for generationof uniform,uncorrelatedsamplesets.It is
_not_a letter-envelopeinstantiationanda set_db_list_nodeshasnot beenperformed.It is calledwith all needed
datapassedthroughtheconstructorandis designedto allow more�e xibility in variablessetde�nition (i.e., relax
connectionto a variablesspeci�cationandallow samplingover parametersetssuchasmultiobjective weights).
In this case,a Model is notusedandtheobjectmustonly beusedfor samplegeneration(noevaluation).
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8.95.3 Member Function Documentation

8.95.3.1 void quantify_uncertainty () [protected, virtual]

parametersamples,andcomputingstatisticson theensembleof results.

Loopoverthesetof samplesandcomputeresponses.Computestatisticsonthesetof responsesif statsFlagis set.

ImplementsNonD.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDLHSSampling.H
� NonDLHSSampling.C
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8.96 NonDLocalReliability ClassReference

Classfor thereliability methodswithin DAKOTA/UQ.

Inheritancediagramfor NonDLocalReliability::

NonDLocalReliability

NonDReliability

NonD

Analyzer

Iterator

Public Member Functions

� NonDLocalReliability(Model&model)

constructor

� � NonDLocalReliability()

destructor

� void quantify_uncertainty()

approximationsof thecumulativedistribution functionof response

� void print_results(ostream&s)

MPP-search-basedreliability methods.

� Stringuses_method() const

returnnameof activeMPPoptimizer

� void method_recourse()

performanMPP optimizermethodswitch dueto a detectedcon�ict

PrivateMember Functions

� void initial_taylor_series()
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Taylor-seriesapproximation.

� void mean_value()

computationof approximatestatisticsandimportancefactors

� void mpp_search()

employa search for themostprobablepoint (AMV, AMV+, FORM,SORM)

� void initialize_class_data()

conveniencefunctionfor initializing classscopearrays

� void initialize_level_data()

datafor each responsefunctionprior to level 0

� void initialize_mpp_search_data()

datafor each z/p/betalevel for each responsefunction

� void update_mpp_search_data(constVariables&vars_star, constResponse&resp_star)

z/p/betalevel for each responsefunction

� void update_level_data(RealVector&�nal_stats,RealMatrix&�nal_stat_grads)

statisticsfollowingMPPconvergence

� void update_pma_reliability_level ()

generalizedreliabilities by invertingsecond-order integrations

� void update_limit_state_surrogate()

to thedata�t embeddedwithin uSpaceModel

� void assign_mean_data()

fromranVarMeansX/U, fnValsMeanX,fnGradsMeanX,andfnHessiansMeanX

� void dg_ds_eval (const RealDenseVector &x_vars, const RealDenseVector &fn_grad_x, RealMatrix
&�nal_stat_grads)

conveniencefunctionfor evaluatingdg/ds

� Realprobability(constReal&beta,boolcdf_�ag)

second-order integration

� Realreliability (constReal&p, bool cdf_�ag)

second-order integration

� bool reliability_residual(constReal&p, constReal&beta,constRealDenseVector&kappa,Real&res)

correctionsusingNewton'smethod(calledby reliability(p))

� Realreliability_residual_derivative(constReal&p, constReal&beta,constRealDenseVector&kappa)
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probabilitycorrectionsusingNewton's method(calledby reliability(p))

� void principal_curvatures()

ComputethekappaUvectorof principal curvaturesfromfnHessU.

PrivateAttrib utes

� RealDenseVectorfnGradX

evaluation

� RealDenseVectorfnGradU

Jacobiandx/du.

� RealSymDenseMatrixfnHessX

evaluation

� RealSymDenseMatrixfnHessU

Jacobiandx/du.

� RealDenseVectorkappaU

transformationof fnHessU

� RealDenseVectorfnValsMeanX

responsefunctionvaluesevaluatedat meanx

� RealDenseMatrixfnGradsMeanX

responsefunctiongradientsevaluatedat meanx

� RealSymDenseMatrixArrayfnHessiansMeanX

responsefunctionHessiansevaluatedat meanx

� RealVectormedianFnVals

p=0.5 -> medianfunctionvalues).Usedto determinethesignof beta.

� RealDenseVectorranVarMeansU

vectorof meansfor all uncertainrandomvariablesin u-space

� RealVectorinitialPtU

initial guessfor MPPsearch in u-space

� RealDenseVectormostProbPointX

locationof MPP in x-space

� RealDenseVectormostProbPointU

locationof MPP in u-space
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� RealVectorArrayprevMPPULev0

initialPtU within RBDO.

� RealMatrixprevFnGradDLev0

for level0. Usedfor warm-startinginitialPtU within RBDO.

� RealMatrixprevFnGradULev0

for level0. Usedfor warm-startinginitialPtU within RBDO.

� RealVectorprevICVars

previousdesignvector. Usedfor warm-startinginitialPtU within RBDO.

� ShortArrayprevCumASVLev0

for warm-startinginitialPtU within RBDO.

� bool npsolFlag

selection(SQPor NIP)

� bool warmStartFlag

�a g indicatingtheuseof warmstarts

� bool nipModeOverrideFlag

�a g indicatingtheuseof moveoverrideswithin OPT++ NIP

� bool curvatureDataAvailable

mostProbPointU) is availablefor computingprincipal curvatures

� shortintegrationOrder

integrationorder (1 or 2) providedby integration speci�cation

� shortsecondOrderIntType

typeof second-order integration: Breitung, Hohenbichler-Rackwitz,or Hong

� RealcurvatureThresh

cut-off valuefor 1/sqrt()termin second-order probability corrections.

� shorttaylorOrder

derivedfromhessianType

� RealMatriximpFactor

importancefactors predictedby MV

� int npsolDerivLevel

fn, 2 = analyticgradsof constraints,3 = analyticgradsof both).
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� unsignedshortwarningBits

setof warningsaccumulatedduringexecution

8.96.1 DetailedDescription

Classfor thereliability methodswithin DAKOTA/UQ.

The NonDLocalReliabilityclassimplementsthe following reliability methodsthroughthe supportof different
limit stateapproximationand integration options: meanvalue (MVFOSM/MVSOSM), advancedmeanvalue
method(AMV, AMV ^ 2) in x- or u-space,iteratedadvancedmeanvaluemethod(AMV+, AMV ^ 2+) in x- or
u-space,two-point adaptive nonlinearityapproximation(TANA) in x- or u-space,�rst orderreliability method
(FORM),andsecondorderreliability method(SORM).All optionsexceptmeanvalueemploy anoptimizer(cur-
rently NPSOLSQPor OPT++NIP) to solveanequality-constrainedoptimizationproblemfor themostprobable
point (MPP).TheMPPsearchmaybe formulatedasthereliability index approach(RIA) for mappingresponse
levels to reliabilities/probabilitiesor as the performancemeasureapproach(PMA) for performingthe inverse
mappingof reliability/probabilitylevelsto responselevels.

8.96.2 Member Function Documentation

8.96.2.1 void initial_taylor_series () [private]

Taylor-seriesapproximation.

An initial �rst- or second-orderTaylor-seriesapproximationis requiredfor MV/AMV/AMV+/T ANA or for the
casewhere meanStatsor stdDevStats(from MV) are requiredwithin �nalStatistics for subIteratorusageof
NonDLocalReliability.

8.96.2.2 void initialize_class_data() [private]

conveniencefunctionfor initializing classscopearrays

Initialize class-scopearraysandperformotherstart-upactivities,suchasevaluatingmedianlimit stateresponses.

8.96.2.3 void initialize_level_data() [ private]

datafor eachresponsefunctionprior to level 0

For a particularresponsefunction prior to the �rst z/p/betalevel, initialize/warm-startoptimizer initial guess
(initialPtU), expansionpoint (mostProbPointX/U),andassociatedresponsedata(computedRespLevel, fnGrad-
X/U, andfnHessX/U).
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8.96.2.4 void initialize_mpp_search_data() [private]

datafor eachz/p/betalevel for eachresponsefunction

For a particularresponsefunction at a particularz/p/betalevel, warm-startor resetthe optimizer initial guess
(initialPtU), expansionpoint (mostProbPointX/U),andassociatedresponsedata(computedRespLevel, fnGrad-
X/U, andfnHessX/U).

8.96.2.5 void update_mpp_search_data(const Variables & vars_star, constResponse& resp_star)
[private]

z/p/betalevel for eachresponsefunction

Includescase-speci�clogic for updatingMPPsearchdatafor theAMV/AMV+/T ANA/NO_APPROX methods.

8.96.2.6 void update_level_data(RealVector & �nal_stats, RealMatrix & �nal_stat_grads) [private]

statisticsfollowing MPPconvergence

UpdatescomputedRespLevels/computedProbLevels/computedRelLevels,�nal_stats/�nal_stat_grads,warmstart,
andgraphicsdata.

8.96.2.7 void update_pma_reliability_level () [ private, virtual]

generalizedreliabilitiesby invertingsecond-orderintegrations

For PMA SORM with prescribedp-level or prescribedgeneralizedbeta-level, requestedCDFRelLevel mustbe
updated.This virtual functionrede�nition is calledfrom NonDReliability::PMA_constraint_eval().

Reimplementedfrom NonDReliability.

8.96.2.8 void dg_ds_eval (constRealDenseVector & x_vars, constRealDenseVector & fn_grad_x,
RealMatrix & �nal_stat_grads) [private]

conveniencefunctionfor evaluatingdg/ds

Computesdg/dswheres= designvariables.Supportspotentiallyoverlappingcasesof designvariableaugmenta-
tion andinsertion.

8.96.2.9 Realprobability (constReal& beta, bool cdf_�ag) [ private]

second-orderintegration

Convertsbetainto aprobabilityusingeither�rst-order (FORM)or second-order(SORM)integration.TheSORM
calculation�rst calculatestheprincipalcurvaturesat theMPP(usingtheapproachin Ch. 8 of Haldar& Mahade-
van),andthenappliescorrectionformulationsfrom the literature(Breitung,Hohenbichler-Rackwitz,or Hong).
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8.96.2.10 Real reliability (constReal& p, bool cdf_�ag) [private]

second-orderintegration

Convertsa probability into a reliability usingthe inverseof the �rst-order or second-orderintegrationsimple-
mentedin NonDLocalReliability::probability().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDLocalReliability.H
� NonDLocalReliability.C
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8.97 NonDPolynomialChaosClassReference

quanti�cation

Inheritancediagramfor NonDPolynomialChaos::

NonDPolynomialChaos

NonDExpansion

NonD

Analyzer

Iterator

Public Member Functions

� NonDPolynomialChaos(Model &model)

constructor

� � NonDPolynomialChaos()

destructor

� void quantify_uncertainty()

performa forward uncertaintypropagationusingSFEM/PCEmethods

� void print_results(ostream&s)

print the�nal statisticsandPCEcoef�cient array

PrivateAttrib utes

� StringexpansionImportFile

�lenamefor import of chaoscoef�cients

� RealMatrixpceGradsMeanX

evaluatedat themeans(usedasuncertaintyimportancemetrics)

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



558 DAK OTA ClassDocumentation

8.97.1 DetailedDescription

quanti�cation

TheNonDPolynomialChaosclassusesapolynomialchaosexpansion(PCE)approachto approximatetheeffectof
parameteruncertaintieson responsefunctionsof interest.It utilizestheOrthogPolyApproximationclassto man-
agemultiple typesof orthogonalpolynomialswithin aWiener-Askey schemeto PCE.It supportsPCEcoef�cient
estimationvia sampling,quadrature,point-collocation,and�le import.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDPolynomialChaos.H
� NonDPolynomialChaos.C
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8.98 NonDQuadrature ClassReference

normals/uniforms/exponentials/betas/gammas.

Inheritancediagramfor NonDQuadrature::

NonDQuadrature

NonDIntegration

NonD

Analyzer

Iterator

Public Member Functions

� NonDQuadrature(Model&model,constUShortArray&order)
� constUShortArray& quadrature_order() const

returnquadOrder

ProtectedMember Functions

� NonDQuadrature(Model&model)

constructor

� � NonDQuadrature()

destructor

� void get_parameter_sets(constModel &model)

Returnsoneblock of samples(ndim� num_samples).

� void check_input()

verifyself-consistencyof data

� void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,boolstats_�ag)
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PrivateAttrib utes

� UShortArrayquadOrderSpec

theuserspeci�cationfor thenumberof Gausspointsperdimension

� UShortArrayquadOrder

externalrequirementscommunicatedthroughsampling_reset()

8.98.1 DetailedDescription

normals/uniforms/exponentials/betas/gammas.

This classis usedby NonDPolynomialChaos, but could alsobe usedfor generalnumericalintegrationof mo-
ments. It employs Gauss-Hermite,Gauss-Legendre,Gauss-Laguerre,Gauss-Jacobiand generalizedGauss-
Laguerrequadraturefor usewith normal, uniform, exponential,beta,and gammadensityfunctionsand inte-
grationbounds. The abscissasandweightsfor one-dimensionalintegrationareextractedfrom the appropriate
OrthogonalPolynomialclassandareextendedto n-dimensionsusinga tensorproductapproach.

8.98.2 Constructor & Destructor Documentation

8.98.2.1 NonDQuadrature(Model & model, constUShortArray & order)

Thisalternateconstructoris usedfor on-the-�y generationandevaluationof numericalquadraturepoints.

8.98.2.2 NonDQuadrature(Model & model) [protected]

constructor

This constructoris calledfor a standardletter-envelopeiteratorinstantiation.In this case,set_db_list_nodeshas
beencalledandprobDescDBcanbequeriedfor settingsfrom themethodspeci�cation. It is not currentlyused,
asthereis not yetaseparatenond_quadraturemethodspeci�cation.

8.98.3 Member Function Documentation

8.98.3.1 void sampling_reset(int min_samples, int rec_samples, bool all_data_�ag, bool stats_�ag)
[inline, protected, virtual]

usedby DataFitSurrModel::build_global()to publishtheminimumnumberof pointsneededfrom thequadrature
routinein orderto build a particularglobalapproximation.

Reimplementedfrom Iterator.
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Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDQuadrature.H
� NonDQuadrature.C
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8.99 NonDReliability ClassReference

Baseclassfor thereliability methodswithin DAKOTA/UQ.

Inheritancediagramfor NonDReliability::

NonDReliability

NonD

Analyzer

Iterator

NonDGlobalReliability NonDLocalReliability

ProtectedMember Functions

� NonDReliability(Model&model)

constructor

� � NonDReliability()

destructor

� void initialize_graphics(boolgraph_2d,bool tabular_data,constString&tabular_�le)

initialize graphicscustomizedfor reliability methods

� virtual void update_pma_reliability_level ()

updaterequestedCDFRelLevel for usein PMA_constraint_eval()

Static ProtectedMember Functions

� static void RIA_objective_eval (constVariables&sub_model_vars,constVariables&recast_vars, const
Response&sub_model_response,Response&recast_response)

(MPP)with theobjectivefunctionof (normu)^ 2.

� staticvoid RIA_constraint_eval (constVariables&sub_model_vars,constVariables&recast_vars,const
Response&sub_model_response,Response&recast_response)

(MPP)with theconstraint of G(u) = responselevel.
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� staticvoid PMA_objective_eval (constVariables&sub_model_vars,constVariables&recast_vars,const
Response&sub_model_response,Response&recast_response)

(MPP)with theobjectivefunctionof G(u).

� staticvoid PMA_constraint_eval (constVariables&sub_model_vars,constVariables&recast_vars,const
Response&sub_model_response,Response&recast_response)

(MPP)with theconstraint of (normu)^ 2 = beta^ 2.

� staticvoid PMA2_set_mapping(constActiveSet&recast_set,ActiveSet&sub_model_set)

beta-barconstraint target updateis requiredfor second-order PMA

ProtectedAttrib utes

� Model uSpaceModel

recastingsanddata�ts

� Model mppModel

RecastModelwhich formulatestheoptimizationsubproblem:RIA,PMA,EGO.

� IteratormppOptimizer

Iterator which optimizesthemppModel.

� shortmppSearchType

x/u-spaceTANA, x/u-spaceEGO,or NO_APPROX

� IteratorimportanceSampler

importancesamplinginstanceusedto compute/re�ne probabilities

� shortintegrationRe�nement

refinement speci�cation

� size_tnumRelAnalyses

numberof invocationsof quantify_uncertainty()

� size_tapproxIters

numberof approximationcyclesfor thecurrentrespFnCount/levelCount

� bool approxConverged

indicatesconvergenceof approximation-basediterations

� int respFnCount

counterfor which responsefunctionis beinganalyzed

� size_tlevelCount
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counterfor which response/probability level is beinganalyzed

� size_tstatCount

counterfor which �nal statisticis beingcomputed

� RealrequestedRespLevel

theresponselevel target for thecurrentresponsefunction

� RealrequestedCDFProbLevel
theCDF probability level target for thecurrentresponsefunction

� RealrequestedCDFRelLevel
theCDF reliability level target for thecurrentresponsefunction

� RealcomputedRespLevel
outputresponselevelcalculated

� RealcomputedRelLevel
outputreliability level calculated

Static ProtectedAttrib utes

� staticNonDReliability� nondRelInstance
functionsin order to avoidtheneedfor staticdata

8.99.1 DetailedDescription

Baseclassfor thereliability methodswithin DAKOTA/UQ.

TheNonDReliabilityclassprovidesa baseclassfor NonDLocalReliability, which implementstraditionalMPP-
basedreliability methods,andNonDGlobalReliability, whichimplementsgloballimit statesearchusingGaussian
processmodelsin combinationwith multimodalimportancesampling.

8.99.2 Member Function Documentation

8.99.2.1 void RIA_objective_eval (constVariables & sub_model_vars, constVariables & recast_vars,
const Response& sub_model_response, Response& recast_response) [static,
protected]

(MPP)with theobjective functionof (normu)^ 2.

This functionrecastsaG(u) responseset(alreadytransformedandapproximatedin otherrecursions)into anRIA
objective function.
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8.99.2.2 void RIA_constraint_eval (constVariables & sub_model_vars, constVariables & recast_vars,
const Response& sub_model_response, Response& recast_response) [static,
protected]

(MPP)with theconstraintof G(u)= responselevel.

This functionrecastsaG(u) responseset(alreadytransformedandapproximatedin otherrecursions)into anRIA
equalityconstraint.

8.99.2.3 void PMA_objective_eval (constVariables & sub_model_vars, constVariables & recast_vars,
const Response& sub_model_response, Response& recast_response) [static,
protected]

(MPP)with theobjective functionof G(u).

ThisfunctionrecastsaG(u)responseset(alreadytransformedandapproximatedin otherrecursions)into anPMA
objective function.

8.99.2.4 void PMA_constraint_eval (constVariables & sub_model_vars, constVariables & recast_vars,
const Response& sub_model_response, Response& recast_response) [static,
protected]

(MPP)with theconstraintof (normu)^ 2 = betâ 2.

This functionrecastsaG(u) responseset(alreadytransformedandapproximatedin otherrecursions)into aPMA
equalityconstraint.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDReliability.H
� NonDReliability.C
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8.100 NonDSamplingClassReference

NonDIncremLHSSampling, andNonDAdaptImpSampling.

Inheritancediagramfor NonDSampling::

NonDSampling

NonD

Analyzer

Iterator

NonDAdaptImpSampling NonDIncremLHSSampling NonDLHSSampling

Public Member Functions

� void compute_distribution_mappings(constResponseArray&samples)

z to p/betaandof p/betato z

� void compute_correlations(constVariablesArray&vars_samples,constResponseArray&resp_samples)

simple, partial, simplerank,andpartial rank

� void update_�nal_statistics()

andcomputedProbLevels/computedRelLevels/computedRespLevels

� void print_distribution_mappings(ostream&s) const

prints thep/beta/zmappingscomputedin compute_distribution_mappings()

� void print_correlations(ostream&s) const

prints thecorrelationscomputedin compute_correlations()

ProtectedMember Functions

� NonDSampling(Model&model)

constructor

� NonDSampling(NoDBBaseConstructor, Model&model, int samples,int seed)
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alternateconstructorfor samplegeneration andevaluation"on the�y"

� NonDSampling(NoDBBaseConstructor, int samples,int seed,const RealVector &lower_bnds,const
RealVector&upper_bnds)

alternateconstructorfor samplegeneration "on the�y"

� � NonDSampling()

destructor

� void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,boolstats_�ag)

resetsnumberof samplesandsampling�a gs

� constString& sampling_scheme() const

returnsampleType: "lhs" or "random"

� void vary_pattern(boolpattern_�ag)

setvaryPattern

� void get_parameter_sets(constModel&model)

distributions/boundsde�nedin theincomingmodel.

� void get_parameter_sets(constRealVector&lower_bnds,constRealVector&upper_bnds)

lower_bnds/upper_bnds.

� void initialize_lhs(boolwrite_message)

incrementsnumLHSRuns,setsrandomSeed,andinitialized lhsDriver

� void �nalize_lhs (RealDenseMatrix&samples_array)

convertssamples_array into allVariables

� void compute_statistics(constVariablesArray&vars_samples,constResponseArray&resp_samples)

or intervals(epsitemicor mixeduncertainties)

� void compute_intervals(constResponseArray&samples)

calledbycompute_statistics()to calculatemin/maxintervals

� void compute_moments(constResponseArray&samples)

deviations,andcon�denceintervals

� void print_statistics(ostream&s) const

prints thestatisticscomputedin compute_statistics()

� void print_intervals(ostream&s) const

prints theintervalscomputedin compute_intervals()

� void print_moments(ostream&s) const
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prints themomentscomputedin compute_moments()

� void simple_corr(RealDenseMatrix&total_data,bool rank_on,constint &num_in)

computessimplecorrelations

� void partial_corr(RealDenseMatrix&total_data,bool rank_on,constint &num_in)

computespartial correlations

Static ProtectedMember Functions

� staticbool rank_sort(constint &x, constint &y)

sort algorithmto computeranksfor rankcorrelations

ProtectedAttrib utes

� constint originalSeed

theuserseedspeci�cation(defaultis 0)

� int randomSeed

thecurrentrandomnumberseed

� constint samplesSpec

initial speci�cationof numberof samples

� int numSamples

thecurrentnumberof samplesto evaluate

� StringsampleType

thesampletype: random,lhs,or incremental_lhs

� Pecos::LHSDriver lhsDriver

theC++ wrapperfor theF90LHSlibrary

� bool statsFlag

�a gscomputation/outputof statistics

� bool allDataFlag

�a gsupdateof allVariables/allResponses

� shortsamplingVarsMode

thesamplingmode:ACTIVE,ACTIVE_UNIFORM,ALL, or ALL_UNIFORM

� shortsampleRanksMode
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SET_RANKS,or SET_GET_RANKS.

� bool varyPattern
repeatable

� RealDenseMatrixsampleRanks
datastructure to hold thesampleranks

� RealVectormean95CIDeltas
intervals(calculatedin compute_moments())

� RealVectorstdDev95CILowerBnds
(calculatedin compute_moments())

� RealVectorstdDev95CIUpperBnds
(calculatedin compute_moments())

PrivateAttrib utes

� size_tnumLHSRuns
counterfor numberof executionsof get_parameter_sets()for this object

� RealVectorminValues
(calculatedin compute_intervals())

� RealVectormaxValues
(calculatedin compute_intervals())

� RealDenseMatrixsimpleCorr
matrix to hold simplerawcorrelations

� RealDenseMatrixsimpleRankCorr
matrix to hold simplerankcorrelations

� RealDenseMatrixpartialCorr
matrix to hold partial raw correlations

� RealDenseMatrixpartialRankCorr
matrix to hold partial rankcorrelations

Static PrivateAttrib utes

� staticRealArrayrawData
vectorto hold raw databefore ranksort
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8.100.1 DetailedDescription

NonDIncremLHSSampling, andNonDAdaptImpSampling.

Thisbaseclassprovidescommoncodefor samplingmethodswhichemploy theLatin HypercubeSampling(LHS)
packagefrom SandiaAlbuquerque'sRisk andReliability organization.NonDSamplingnow exclusively utilizes
the1998Fortran90 LHS versionasdocumentedin SAND98-0210,which wasconvertedto a UNIX link library
in 2001.The1970'svintageLHS (thathadbeenf2c'd andconvertedto incompleteclasses)hasbeenremoved.

8.100.2 Constructor & Destructor Documentation

8.100.2.1 NonDSampling(Model & model) [protected]

constructor

This constructoris calledfor a standardletter-envelopeiteratorinstantiation.In this case,set_db_list_nodeshas
beencalledandprobDescDBcanbequeriedfor settingsfrom themethodspeci�cation.

8.100.2.2 NonDSampling (NoDBBaseConstructor, Model & model, int samples, int seed)
[protected]

alternateconstructorfor samplegenerationandevaluation"on the�y"

Thisalternateconstructoris usedfor generationandevaluationof on-the-�y samplesets.

8.100.2.3 NonDSampling(NoDBBaseConstructor, int samples, int seed, constRealVector & lower_bnds,
constRealVector & upper_bnds) [protected]

alternateconstructorfor samplegeneration"on the�y"

Thisalternateconstructoris usedby ConcurrentStrategy for generationof uniform,uncorrelatedsamplesets.

8.100.3 Member Function Documentation

8.100.3.1 void sampling_reset(int min_samples, int rec_samples, bool all_data_�ag, bool stats_�ag)
[inline, protected, virtual]

resetsnumberof samplesandsampling�ags

usedby DataFitSurrModel::build_global()to publishtheminimumnumberof samplesneededfrom thesampling
routine(to build a particularglobal approximation)andto setallDataFlagandstatsFlag.In this case,allData-
Flagis setto true(vectorsof variableandresponsesetsmustbereturnedto build theglobalapproximation)and
statsFlagis setto false(statisticscomputationsarenotneeded).

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.100NonDSamplingClassReference 571

Reimplementedfrom Iterator.

8.100.3.2 void get_parameter_sets(constModel & model) [protected, virtual]

distributions/boundsde�ned in theincomingmodel.

Thisversionof get_parameter_sets()extractsdatafrom theuser-de�nedmodelin any of thefour samplingmodes.

Reimplementedfrom Analyzer.

8.100.3.3 void get_parameter_sets(constRealVector & lower_bnds, constRealVector & upper_bnds)
[protected]

lower_bnds/upper_bnds.

This versionof get_parameter_sets()doesnot extract datafrom the user-de�ned model, but insteadrelies on
the incomingboundedregion de�nition. It only supporta UNIFORM samplingmode,wherethedistinctionof
ACTIVE_UNIFORMvs. ALL_UNIFORM is handledelsewhere.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDSampling.H
� NonDSampling.C
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8.101 NonDSparseGridClassReference

integralsover independentstandardrandomvariables.

Inheritancediagramfor NonDSparseGrid::

NonDSparseGrid

NonDIntegration

NonD

Analyzer

Iterator

Public Member Functions

� NonDSparseGrid(Model&model,constUShortArray&levels)
� void initialize_rules(constPecos::ShortArray&u_types,IntArray &rules)

setrulesbasedon u_types

� constUShortArray& sparse_grid_level () const

returnsparseGridLevel

� constIntArray & integration_rules() const

returnintegrationRules

� constPecos::ShortArray& integrated_variable_types() const

returnProbabilityTransformation::ranVarTypesU

� void level_to_order_closed(constunsignedshort&level, unsignedshort&order)const

convertssparsegrid level to integration order for closedrules

� void level_to_order_closed(constUShortArray&levels,UShortArray&orders)const

for closedrules

� void level_to_order_open(constunsignedshort&level, unsignedshort&order)const

convertssparsegrid level to integration order for openrules
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� void level_to_order_open(constUShortArray&levels,UShortArray&orders)const

for openrules

ProtectedMember Functions

� NonDSparseGrid(Model&model)

constructor

� � NonDSparseGrid()

destructor

� void get_parameter_sets(constModel &model)

Returnsoneblock of samples(ndim� num_samples).

� void check_input()
� void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,boolstats_�ag)

PrivateAttrib utes

� UShortArraysparseGridLevelSpec

theuserspeci�cationfor thesparsegrid levels

� UShortArraysparseGridLevel

communicatedthroughsampling_reset()

� IntArray integrationRules

integer codesfor webbur routineintegration rule options

8.101.1 DetailedDescription

integralsover independentstandardrandomvariables.

This classis usedby NonDPolynomialChaosandNonDStochCollocation, but couldalsobeusedfor generalnu-
mericalintegrationof moments.It employs1-D Clenshaw-CurtisandGaussianquadratureruleswithin Smolyak
sparsegrids.

8.101.2 Constructor & Destructor Documentation

8.101.2.1 NonDSparseGrid(Model & model, constUShortArray & levels)

Thisalternateconstructoris usedfor on-the-�y generationandevaluationof sparsegrids.
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8.101.2.2 NonDSparseGrid(Model & model) [ protected]

constructor

This constructoris calledfor a standardletter-envelopeiteratorinstantiation.In this case,set_db_list_nodeshas
beencalledandprobDescDBcanbequeriedfor settingsfrom themethodspeci�cation. It is not currentlyused,
asthereis not yetaseparatenond_sparse_gridmethodspeci�cation.

8.101.3 Member Function Documentation

8.101.3.1 void level_to_order_closed(constunsignedshort & level, unsignedshort & order) const
[inline]

convertssparsegrid level to integrationorderfor closedrules

Adaptedfrom webbur::level_to_order_closed()for DAKOTA datatypes.

8.101.3.2 void level_to_order_closed(const UShortArray & levels, UShortArray & orders) const
[inline]

for closedrules

Adaptedfrom webbur::level_to_order_closed()for DAKOTA datatypes.

8.101.3.3 void level_to_order_open(constunsignedshort & level, unsignedshort & order) const
[inline]

convertssparsegrid level to integrationorderfor openrules

Adaptedfrom webbur::level_to_order_open() for DAKOTA datatypes.

8.101.3.4 void level_to_order_open(const UShortArray & levels, UShortArray & orders) const
[inline]

for openrules

Adaptedfrom webbur::level_to_order_open() for DAKOTA datatypes.

8.101.3.5 void check_input () [protected, virtual]

Calledfrom probDescDB-basedconstructorsandfrom NonDIntegration::quantify_uncertainty()

ImplementsNonDIntegration.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.101NonDSparseGridClassReference 575

8.101.3.6 void sampling_reset(int min_samples, int rec_samples, bool all_data_�ag, bool stats_�ag)
[protected, virtual]

usedby DataFitSurrModel::build_global()to publishtheminimumnumberof pointsneededfrom thesparsegrid
routinein orderto build a particularglobalapproximation.

Reimplementedfrom Iterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDSparseGrid.H
� NonDSparseGrid.C
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8.102 NonDStochCollocationClassReference

quanti�cation

Inheritancediagramfor NonDStochCollocation::

NonDStochCollocation

NonDExpansion

NonD

Analyzer

Iterator

Public Member Functions

� NonDStochCollocation(Model&model)

constructor

� � NonDStochCollocation()

destructor

� void quantify_uncertainty()

performa forward uncertaintypropagationusingSCmethods

8.102.1 DetailedDescription

quanti�cation

The NonDStochCollocationclassusesa stochasticcollocation(SC) approachto approximatethe effect of pa-
rameteruncertaintieson responsefunctionsof interest.It utilizes the InterpPolyApproximationclassto manage
multidimensionalLagrangepolynomialinterpolants.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NonDStochCollocation.H
� NonDStochCollocation.C
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8.103 NPSOLOptimizer ClassReference

Wrapperclassfor theNPSOLoptimizationlibrary.

Inheritancediagramfor NPSOLOptimizer::

NPSOLOptimizer

Optimizer SOLBase

Minimizer

Iterator

Public Member Functions

� NPSOLOptimizer(Model&model)

standard constructor

� NPSOLOptimizer(NoDBBaseConstructor, Model &model)

alternateconstructorfor Iterator instantiationsbyname

� NPSOLOptimizer(Model&model,constint &derivative_level,constReal&conv_tol)

alternateconstructorfor instantiations"on the�y"

� NPSOLOptimizer(constRealVector&initial_point, constRealVector&var_lower_bnds,constRealVector
&var_upper_bnds,const RealMatrix &lin_ineq_coeffs, const RealVector &lin_ineq_lower_bnds,const
RealVector &lin_ineq_upper_bnds, const RealMatrix &lin_eq_coeffs, const RealVector &lin_eq_-
targets,constRealVector &nonlin_ineq_lower_bnds, constRealVector &nonlin_ineq_upper_bnds, const
RealVector&nonlin_eq_targets,void(� user_obj_eval)(int &, int &, double� , double&, double� , int &),
void(� user_con_eval)(int &, int &, int &, int &, int � , double� , double� , double� , int &), const int
&derivative_level,constReal&conv_tol)

alternateconstructorfor instantiations"on the�y"

� � NPSOLOptimizer()

destructor

� void �nd_optimum ()

Rede�nestherun virtual functionfor theoptimizerbranch.
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PrivateMember Functions

� void �nd_optimum_on_model ()

calledby �nd_optimumfor setUpType== "model"

� void �nd_optimum_on_user_functions()

calledby �nd_optimumfor setUpType== "user_functions"

Static PrivateMember Functions

� staticvoid objective_eval (int &mode,int &n, double� x, double&f, double� gradf,int &nstate)

objectivefunction(passedby functionpointerto NPSOL).

PrivateAttrib utes

� StringsetUpType

NonDReliabilitycurrentlyusestheuser_functionsmode.

� RealVectorinitialPoint

holdsinitial pointpassedin for "user_functions"mode.

� RealVectorlowerBounds

holdsvariablelower boundspassedin for "user_functions"mode.

� RealVectorupperBounds

holdsvariableupperboundspassedin for "user_functions"mode.

� void(� userObjectiveEval )(int &, int &, double� , double&, double� , int &)

"user_functions"mode.

� void(� userConstraintEval )(int &, int &, int &, int &, int � , double� , double� , double� , int &)

"user_functions"mode.

Static PrivateAttrib utes

� staticNPSOLOptimizer� npsolInstance

functionsin order to avoidtheneedfor staticdata
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8.103.1 DetailedDescription

Wrapperclassfor theNPSOLoptimizationlibrary.

The NPSOLOptimizerclassprovides a wrapperfor NPSOL, a Fortran 77 sequentialquadraticprogramming
library from StanfordUniversitymarketedby StanfordBusinessAssociates.It usesa functionpointerapproach
for whichpassedfunctionsmustbeeitherglobalfunctionsor staticmemberfunctions.Any attributeusedwithin
staticmemberfunctionsmustbeeitherlocal to thatfunctionor accessedthrougha staticpointer.

The user input mappingsare as follows: max_function_evaluations is implementeddirectly in
NPSOLOptimizer'sevaluatorfunctionssincethereis noNPSOLparameterequivalent,andmax_iterations ,
convergence_tolerance , output verbosity, verify_level , function_precision , and
linesearch_tolerance aremappedinto NPSOL's"Major IterationLimit", "Optimality Tolerance","Major
Print Level" (verbose: Major Print Level = 20; quiet: Major Print Level = 10), "Verify Level", "Function
Precision",and"LinesearchTolerance"parameters,respectively, usingNPSOL'snpoptn()subroutine(aswrapped
by npoptn2()from thenpoptn_wrapper.f �le). Referto [Gill, P.E.,Murray, W., Saunders,M.A., andWright,M.H.,
1986]for informationonNPSOL'soptionalinputparametersandthenpoptn()subroutine.

8.103.2 Constructor & Destructor Documentation

8.103.2.1 NPSOLOptimizer (Model & model)

standardconstructor

This is theprimaryconstructor. It acceptsa Model reference.

8.103.2.2 NPSOLOptimizer (NoDBBaseConstructor, Model & model)

alternateconstructorfor Iteratorinstantiationsby name

This is analternateconstructorwhich acceptsa Model but doesnot have a supportingmethodspeci�cationfrom
theProblemDescDB.

8.103.2.3 NPSOLOptimizer (Model & model, constint & derivative_level, constReal& conv_tol)

alternateconstructorfor instantiations"on the�y"

This is analternateconstructorfor instantiationson the�y usinga Model but no ProblemDescDB.
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8.103.2.4 NPSOLOptimizer (constRealVector & initial_point, constRealVector & var_lower_bnds,
constRealVector & var_upper_bnds, constRealMatrix & lin_ineq_coeffs, constRealVector
& lin_ineq_lower_bnds, constRealVector & lin_ineq_upper_bnds, constRealMatrix &
lin_eq_coeffs, constRealVector & lin_eq_targets, constRealVector & nonlin_ineq_lower_bnds,
constRealVector & nonlin_ineq_upper_bnds, constRealVector & nonlin_eq_targets, void(� )(int
&, int &, double � , double &, double � , int &) user_obj_eval, void(� )(int &, int &, int &, int &,
int � , double � , double � , double � , int &) user_con_eval, constint & derivative_level, constReal
& conv_tol)

alternateconstructorfor instantiations"on the�y"

This is an alternateconstructorfor performingan optimizationusingthe passedin objective function andcon-
straintfunctionpointers.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� NPSOLOptimizer.H
� NPSOLOptimizer.C
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8.104 Optimizer ClassReference

Baseclassfor theoptimizerbranchof theiteratorhierarchy.

Inheritancediagramfor Optimizer::

Optimizer

Minimizer

Iterator

APPSOptimizer

COLINOptimizer

CONMINOptimizer

DOTOptimizer

JEGAOptimizer

NCSUOptimizer

NLPQLPOptimizer

NPSOLOptimizer

SNLLOptimizer

ProtectedMember Functions

� Optimizer()

defaultconstructor

� Optimizer(Model&model)

standard constructor

� Optimizer(NoDBBaseConstructor, Model &model)
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alternateconstructorfor "on the�y" instantiations

� Optimizer(NoDBBaseConstructor, size_tnum_cv, size_tnum_dv, size_tnum_lin_ineq,size_tnum_lin_-
eq,size_tnum_nln_ineq,size_tnum_nln_eq)

alternateconstructorfor "on the�y" instantiations

� � Optimizer()

destructor

� void derived_pre_run()
� void run ()

run theiterator; portion of run_iterator()

� void derived_post_run()
� void print_results(ostream&s)
� virtual void �nd_optimum ()=0

Rede�nestherun virtual functionfor theoptimizerbranch.

ProtectedAttrib utes

� size_tnumObjectiveFns

numberof objectivefunctions(iterator view)

� size_tnumUserObjectiveFns

numberof objectivefunctions(user's modelview)

� bool multiObjFlag

�a g indicatingwhethermulti-objectivetransformationsare necessary

� Optimizer� prevOptInstance

pointercontainingpreviousvalueof optimizerInstance

Static ProtectedAttrib utes

� staticOptimizer� optimizerInstance

pointerto Optimizerinstanceusedin staticmemberfunctions

PrivateMember Functions

� void weighted_sum(const Response&full_response,Response&reduced_response,const RealVector
&wts) const

weightedobjectivefor single-objectiveoptimizers
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� void multi_objective_retrieve(constVariables&vars,Response&response)const

fromthesolutionof a single-objectiveoptimizer

Static PrivateMember Functions

� static void primary_resp_recast(const Variables &native_vars, const Variables &scaled_vars, const
Response&native_response,Response&scaled_response)

fromnative(user)to iterator space

8.104.1 DetailedDescription

Baseclassfor theoptimizerbranchof theiteratorhierarchy.

The Optimizer class provides common data and functionality for DOTOptimizer, CONMINOptimizer,
NPSOLOptimizer, SNLLOptimizer, NLPQLPOptimizer, COLINOptimizer, andJEGAOptimizer.

8.104.2 Constructor & Destructor Documentation

8.104.2.1 Optimizer (Model & model) [protected]

standardconstructor

Thisconstructorextractstheinheriteddatafor theoptimizerbranchandperformssanitycheckingongradientand
constraintsettings.

8.104.3 Member Function Documentation

8.104.3.1 void derived_pre_run () [protected, virtual]

Implementsportionsof pre_runspeci�c to Optimizers.This functionshouldbe invoked(or reimplemented)by
any derivedimplementationsof derived_pre_run()(which wouldotherwisehideit).

Reimplementedfrom Minimizer.

Reimplementedin CONMINOptimizer, DOTOptimizer, NLPQLPOptimizer, andSNLLOptimizer.
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8.104.3.2 void run () [ inline, protected, virtual]

run theiterator;portionof run_iterator()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is the virtual run function
for theiteratorclasshierarchy. All derivedclassesneedto rede�neit.

Reimplementedfrom Iterator.

8.104.3.3 void derived_post_run() [protected, virtual]

Implementsportionsof post_runspeci�c to Optimizers.This functionshouldbeinvoked(or reimplemented)by
any derivedimplementationsof derived_post_run()(whichwould otherwisehideit).

Reimplementedfrom Minimizer.

Reimplementedin SNLLOptimizer.

8.104.3.4 void print_r esults(ostream& s) [protected, virtual]

Rede�nesdefault iteratorresultsprinting to includeoptimizationresults(objectivefunctionsandconstraints).

Reimplementedfrom Iterator.

8.104.3.5 void primary_r esp_recast(constVariables & native_vars, constVariables & scaled_vars, const
Response& native_response, Response& iterator_response) [static, private]

from native(user)to iteratorspace

Objectivefunctionmapfrom user/nativespaceto iterator/scaled/combinedspaceusinga RecastModel. If resizing
theresponse,copiestheconstraint(secondary)datafrom native_responsetoo

8.104.3.6 void weighted_sum(constResponse& full_response, Response& reduced_response, const
RealVector & multiobj_wts) const [private]

weightedobjective for single-objectiveoptimizers

Thisfunctionis responsiblefor themappingof multipleobjectivefunctionsintoasingleobjectivefor publishingto
single-objectiveoptimizers.Usedin DOTOptimizer, NPSOLOptimizer, SNLLOptimizer, andSGOPTApplication
on every function evaluation. The simpleweightingapproach(usingprimaryRespFnWts)is theonly technique
supportedcurrently. Theweightingsareusedto scalefunctionvalues,gradients,andHessiansasneeded.

8.104.3.7 void multi_objective_retrieve (const Variables & vars, Response& response) const
[private]

from thesolutionof asingle-objectiveoptimizer

Retrieveafull multiobjectiveresponsebasedonthedatareturnedby asingleobjectiveoptimizerby performinga
data_pairssearch.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� DakotaOptimizer.H
� DakotaOptimizer.C
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8.105 OrthogonalPolynomial ClassReference

Baseclassfor theorthogonalpolynomialclasshierarchy.

Inheritancediagramfor OrthogonalPolynomial::

OrthogonalPolynomial

BasisPolynomial

GenLaguerreOrthogPolynomial HermiteOrthogPolynomial JacobiOrthogPolynomial LaguerreOrthogPolynomial LegendreOrthogPolynomial

Public Member Functions

� � OrthogonalPolynomial()

defaultconstructor

� void reset_gauss()

destroyhistoryof Gausspts/wtsdueto change in alpha/betastats

� void gauss_check(unsignedshortorder)

performunit testingon theGausspoints/weights

ProtectedAttrib utes

� RealorthogPolyNormSq

< Poly_n,Poly_n> = jjPoly_njj ^ 2 (returnedbynorm_squared())

� RealVectorgaussPoints

(x parametervaluesfor which Poly_n(x)= 0)

� RealVectorgaussWeights

Gaussweightsfor one-dimensionalGaussianquadrature.

8.105.1 DetailedDescription

Baseclassfor theorthogonalpolynomialclasshierarchy.

The OrthogonalPolynomialclass is the base class for the univariate orthogonal polynomial class hierar-
chy in DAKOTA. One instanceof an OrthogonalPolynomialis createdfor each variable within a mul-
tidimensional orthogonal polynomial basis function (a vector of OrthogonalPolynomialsis contained in
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OrthogPolyApproximation, which may be mixed andmatchedin, e.g., the Wiener-Askey schemefor polyno-
mial chaos).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� OrthogonalPolynomial.H
� OrthogonalPolynomial.C
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8.106 OrthogPolyApproximation ClassReference

approximation).

Inheritancediagramfor OrthogPolyApproximation::

OrthogPolyApproximation

BasisPolyApproximation

Approximation

Public Member Functions

� OrthogPolyApproximation()

defaultconstructor

� OrthogPolyApproximation(constProblemDescDB&problem_db,constsize_t&num_acv)

standard constructor

� � OrthogPolyApproximation()

destructor

� void expansion_terms(constint &exp_terms)

setnumExpansionTerms

� constint & expansion_terms() const

get numExpansionTerms

� void basis_types(constShortArray&basis)

setbasisTypes

� constShortArray& basis_types() const

get basisTypes

� void jacobi_alphas(constRealDenseVector&alphas)

passalpha_statparameters to JACOBIpolynomialbases

� void jacobi_betas(constRealDenseVector&betas)

passbeta_statparameters to JACOBIpolynomialbases
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� void generalized_laguerre_alphas(constRealDenseVector&alphas)

passalpha_statparameters to GENERALIZED_LAGUERREpolynomialbases

� void resolve_inputs()

(numExpansionTermsandapproxOrder) basedonuserinput

� void allocate_arrays()

initialize polynomialBasis,multiIndex, et al.

ProtectedMember Functions

� int min_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� void �nd_coef�cients ()

orthogonalpolynomials

� void print_coef�cients (ostream&s) const

print thecoef�cients for theexpansion

� constReal& get_value(constRealVector&x)

retrievetheresponsePCEvaluefor a givenparametervector

� constRealBaseVector& get_gradient(constRealVector&x)

anddefaultDVV

� constRealBaseVector& get_gradient(constRealVector&x, constUIntArray &dvv)

andgivenDVV

� constReal& get_mean()

returnthemeanof thePCE,treatingall variablesasrandom

� constReal& get_mean(constRealVector&x)

treatinga subsetof thevariablesasrandom

� constRealBaseVector& get_mean_gradient()

vector, treatingall variablesasrandom

� constRealBaseVector& get_mean_gradient(constRealVector&x, constUIntArray &dvv)

andgivenDVV, treatinga subsetof thevariablesasrandom

� constReal& get_variance()

returnthevarianceof thePCE,treatingall variablesasrandom
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� constReal& get_variance(constRealVector&x)

treatinga subsetof thevariablesasrandom

� constRealBaseVector& get_variance_gradient()

vector, treatingall variablesasrandom

� constRealBaseVector& get_variance_gradient(constRealVector&x, constUIntArray &dvv)

vectorandgivenDVV, treatinga subsetof thevariablesasrandom

� constReal& norm_squared(size_texpansion_index)

treatingall variablesasrandom

� constReal& norm_squared_random(size_texpansion_index)

treatinga subsetof thevariablesasrandom

PrivateMember Functions

� constRealVector& get_multivariate_polynomials(constRealVector&xi)

evaluatedat a particular parameterset

� void integration()

(expCoeffsSolnApproach is QUADRATUREor SPARSE_GRID)

� void regression()

(expCoeffsSolnApproach is REGRESSION)

� void expectation()

(expCoeffsSolnApproach is SAMPLING)

� void gradient_check()

cross-validatesalternategradientexpressions

PrivateAttrib utes

� int numExpansionTerms

numberof termsin PolynomialChaosexpansion(lengthof chaosCoeffs)

� ShortArraybasisTypes

HERMITE,LEGENDRE,LAGUERRE,JACOBI,or GENERALIZED_LAGUERRE.

� Array< BasisPolynomial> polynomialBasis

constructingthemultivariateorthogonal/interpolationpolynomials
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� UShort2DArray multiIndex

of themultivariateorthogonalpolynomials

� RealVectorwienerAskeyChaos

a particular xi (returnedby get_multivariate_polynomials())

� RealmultiPolyNormSq

norm-squaredof oneof themultivariatepolynomialbasisfunctions

� RealVectorArraychaosSamples

samplepoints(num_ptsarray of numExpansionTermsvectors)

8.106.1 DetailedDescription

approximation).

TheOrthogPolyApproximationclassprovidesaglobalapproximationbasedonorthogonalpolynomials.It is used
primarily for polynomialchaosexpansions(for stochastic�nite elementapproachesto uncertaintyquanti�cation).

8.106.2 Member Function Documentation

8.106.2.1 constReal& get_mean() [protected, virtual]

returnthemeanof thePCE,treatingall variablesasrandom

In this case,all expansionvariablesarerandomvariablesandthemeanof theexpansionis simply the�rst chaos
coef�cient.

ImplementsBasisPolyApproximation.

8.106.2.2 constReal& get_mean(constRealVector & x) [protected, virtual]

treatinga subsetof thevariablesasrandom

In this case,a subsetof the expansionvariablesarerandomvariablesandthe meanof the expansioninvolves
evaluatingtheexpectationover thissubset.

ImplementsBasisPolyApproximation.

8.106.2.3 constRealBaseVector & get_mean_gradient() [protected, virtual]

vector, treatingall variablesasrandom
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In this function,all expansionvariablesarerandomvariablesandany design/statevariablesareomittedfrom the
expansion.In thiscase,thederivativeof theexpectationis theexpectationof thederivative.Themixedderivative
case(somedesignvariablesareinsertedandsomeareaugmented)requiresnospecialtreatment.

ImplementsBasisPolyApproximation.

8.106.2.4 constRealBaseVector & get_mean_gradient(constRealVector & x, constUIntArray & dvv)
[protected, virtual]

andgivenDVV, treatinga subsetof thevariablesasrandom

In thisfunction,asubsetof theexpansionvariablesarerandomvariablesandany augmenteddesign/statevariables
(i.e.,not insertedasrandomvariabledistributionparameters)areincludedin theexpansion.In thiscase,themean
of the expansionis the expectationover the randomsubsetand the derivative of the meanis the derivative of
the remainingexpansionover the non-randomsubset.This function musthandlethe mixed case,wheresome
design/statevariablesareaugmented(andarepartof theexpansion:derivativesareevaluatedasdescribedabove)
andsomeareinserted(derivativesareobtainedfrom expansionCoeffGrads).

ImplementsBasisPolyApproximation.

8.106.2.5 constReal& get_variance() [ protected, virtual]

returnthevarianceof thePCE,treatingall variablesasrandom

In thiscase,all expansionvariablesarerandomvariablesandthevarianceof theexpansionis thesumoverall but
the�rst termof thecoef�cients squaredtimesthepolynomialnormssquared.

ImplementsBasisPolyApproximation.

8.106.2.6 constReal& get_variance(constRealVector & x) [protected, virtual]

treatinga subsetof thevariablesasrandom

In this case,a subsetof theexpansionvariablesarerandomvariablesandthevarianceof theexpansioninvolves
summationsover this subset.

ImplementsBasisPolyApproximation.

8.106.2.7 constRealBaseVector & get_variance_gradient() [protected, virtual]

vector, treatingall variablesasrandom

In this function,all expansionvariablesarerandomvariablesandany design/statevariablesareomittedfrom the
expansion.Themixedderivative case(somedesignvariablesareinsertedandsomeareaugmented)requiresno
specialtreatment.

ImplementsBasisPolyApproximation.
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8.106.2.8 constRealBaseVector & get_variance_gradient(constRealVector & x, constUIntArray & dvv)
[protected, virtual]

vectorandgivenDVV, treatinga subsetof thevariablesasrandom

In thisfunction,asubsetof theexpansionvariablesarerandomvariablesandany augmenteddesign/statevariables
(i.e., not insertedasrandomvariabledistribution parameters)areincludedin theexpansion.This functionmust
handlethemixedcase,wheresomedesign/statevariablesareaugmented(andarepartof theexpansion)andsome
areinserted(derivativesareobtainedfrom expansionCoeffGrads).

ImplementsBasisPolyApproximation.

8.106.2.9 void integration () [private]

(expCoeffsSolnApproachis QUADRATUREor SPARSE_GRID)

Thecoef�cients of thePCEfor theresponsearecalculatedusingaGalerkinprojectionof theresponseagainsteach
multivariateorthogonalpolynomialbasisfn usingtheinnerproductratio< f,Psi> /< Psî 2> , whereinnerproduct
< a,b> is then-dimensionalintegral of a� b� weightingover thesupportrangeof then-dimensional(composite)
weighting function. 1-D quadraturerulesarede�ned for speci�c 1-D weighting functionsandsupportranges
andapproximatethe integral of f� weightingasthe Sum_iof w_i f_i. To extendthis to n-dimensions,a tensor
productquadratureruleor Smolyaksparsegrid rule is appliedusingtheproductof 1-D weightingsappliedto the
n-dimensionalstencilof points. It is not necessaryto approximatethe integral for thedenominatornumerically,
sincethis is availableanalytically.

8.106.2.10 void regression() [private]

(expCoeffsSolnApproachis REGRESSION)

In thiscase,regressionis usedin placeof Galerkinprojection.Thatis, insteadof calculatingthePCEcoef�cients
usinginnerproductratios,linear leastsquaresis usedto estimatethePCEcoef�cients which bestmatcha setof
responsesamples.This approachis alsoknown asstochasticresponsesurfaces.The leastsquaresestimationis
performedusingDGELSS(SVD) or DGGLSE(equality-constrained)from LAPACK, basedon thepresenceof
ananchorPoint.

8.106.2.11 void expectation() [private]

(expCoeffsSolnApproachis SAMPLING)

Thecoef�cients of thePCEfor theresponsearecalculatedusingaGalerkinprojectionof theresponseagainsteach
multivariateorthogonalpolynomialbasisfn usingtheinnerproductratio< f,Psi> /< Psî 2> , whereinnerproduct
< a,b> is then-dimensionalintegral of a� b� weightingover thesupportrangeof then-dimensional(composite)
weightingfunction.Wheninterpretingtheweightingfunctionasaprobabilitydensityfunction,< a,b> = expected
valueof a� b, whichcanbeevaluatedby samplingfrom theprobabilitydensityfunctionandcomputingthemean
statistic.It is notnecessaryto computethemeanstatisticfor thedenominator, sincethis is availableanalytically.

8.106.2.12 void gradient_check() [private]

cross-validatesalternategradientexpressions
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This test works in combination with DEBUG settings in (Legendre,Laguerre,Jacobi,GenLaguerre)Orthog-
Polynomial::get_gradient().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� OrthogPolyApproximation.H
� OrthogPolyApproximation.C
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8.107 ParallelCon®guration ClassReference

collectively identify aparticularmultilevel parallelcon�guration.

Public Member Functions

� ParallelCon�guration()

defaultconstructor

� ParallelCon�guration(constParallelCon�guration&pl)

copyconstructor

� � ParallelCon�guration()

destructor

� ParallelCon�guration& operator=(constParallelCon�guration&pl)

assignmentoperator

� constParallelLevel & w_parallel_level () const

returntheParallelLevel correspondingto wPLIter

� constParallelLevel & si_parallel_level () const

returntheParallelLevel correspondingto siPLIter

� constParallelLevel & ie_parallel_level () const

returntheParallelLevel correspondingto iePLIter

� constParallelLevel & ea_parallel_level () const

returntheParallelLevel correspondingto eaPLIter

PrivateMember Functions

� void assign(constParallelCon�guration&pl)

assigntheattributesof theincomingpl to this object

PrivateAttrib utes

� shortnumParallelLevels

numberof parallel levels
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� ParLevLIter wPLIter

improvesmodularitybyavoidingexplicit usage of MPI_COMM_WORLD)

� ParLevLIter siPLIter

(there maybemore thanoneperparallel con�guration instance)

� ParLevLIter iePLIter

(there canonlybeone)

� ParLevLIter eaPLIter

(there canonlybeone)

Friends

� classParallelLibrary

streamlineimplementation

8.107.1 DetailedDescription

collectively identify aparticularmultilevel parallelcon�guration.

Ratherthancontainingthemultilevel parallelcon�gurationdirectly, ParallelCon�gurationinsteadprovidesa set
of list iteratorswhich point into a combinedlist of ParallelLevels. This approachallows differentcon�gurations
to reuseParallelLevels without copying them. A list of ParallelCon�gurationsis containedin ParallelLibrary
(ParallelLibrary::parallelCon�gurations).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� ParallelLibrary.H

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.108ParallelDir ectApplicInterface ClassReference 597

8.108 ParallelDir ectApplicInterface ClassReference

plug-insusingassign_rep().

Inheritancediagramfor ParallelDirectApplicInterface::

ParallelDirectApplicInterface

DirectApplicInterface

ApplicationInterface

Interface

Public Member Functions

� ParallelDirectApplicInterface (const Dakota::ProblemDescDB&problem_db, const MPI_Comm
&analysis_comm)

constructor

� � ParallelDirectApplicInterface()
destructor

ProtectedMember Functions

� int derived_map_ac(constDakota::String&ac_name)
executeananalysiscodeportionof a directevaluationinvocation

8.108.1 DetailedDescription

plug-insusingassign_rep().

The plug-in ParallelDirectApplicInterfaceresidesin namespaceSIM andusesa copy of textbook() to perform
parallelparameterto responsemappings.It may be activatedby specifyingthe –with-plugin con�gure option,
which activatesthe DAKOTA_PLUGIN macroin dakota_con�g.husedby main.C(which activatesthe plug-
in codeblock within that �le) andactivatesthePLUGIN_Sdeclarationde�ned in Make�le.include andusedin
Make�le.source(whichaddthisclassto thebuild). Testinput �les shouldthenuseananalysis_driverof "plugin_-
textbook".

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� PluginParallelDirectApplicInterface.H
� PluginParallelDirectApplicInterface.C

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.109ParallelLevel ClassReference 599

8.109 ParallelLevel ClassReference

communicatorpartitioning.

Public Member Functions

� ParallelLevel ()

defaultconstructor

� ParallelLevel (constParallelLevel &pl)

copyconstructor

� � ParallelLevel ()

destructor

� ParallelLevel & operator=(constParallelLevel &pl)

assignmentoperator

� bool dedicated_master_�ag() const

returndedicatedMasterFlag

� bool communicator_split_�ag() const

returncommSplitFlag

� bool server_master_�ag() const

returnserverMasterFlag

� bool message_pass() const

returnmessagePass

� constint & num_servers() const

returnnumServers

� constint & processors_per_server() const

returnprocsPerServer

� constMPI_Comm& server_intra_communicator () const

returnserverIntraComm

� constint & server_communicator_rank () const

returnserverCommRank
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� constint & server_communicator_size() const

returnserverCommSize

� constMPI_Comm& hub_server_intra_communicator () const

returnhubServerIntraComm

� constint & hub_server_communicator_rank () const

returnhubServerCommRank

� constint & hub_server_communicator_size() const

returnhubServerCommSize

� constMPI_Comm& hub_server_inter_communicator () const

returnhubServerInterComm

� MPI_Comm� hub_server_inter_communicators() const

returnhubServerInterComms

� constint & server_id() const

returnserverId

PrivateMember Functions

� void assign(constParallelLevel &pl)

assigntheattributesof theincomingpl to this object

PrivateAttrib utes

� bool dedicatedMasterFlag

signalsdedicatedmasterpartitioning

� bool commSplitFlag

signalsa communicatorsplit wasused

� bool serverMasterFlag

identi�es masterserverprocessors

� bool messagePass

�a g for message passingat this level

� int numServers

numberof servers
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� int procsPerServer

processors perserver

� MPI_CommserverIntraComm

intracomm.for each serverpartition

� int serverCommRank

rankin serverIntraComm

� int serverCommSize

sizeof serverIntraComm

� MPI_CommhubServerIntraComm

intracommfor all serverCommRank==0w/i next higherlevel serverIntraComm

� int hubServerCommRank

rankin hubServerIntraComm

� int hubServerCommSize

sizeof hubServerIntraComm

� MPI_CommhubServerInterComm

intercomm.betweena server& thehub(onserverpartitionsonly)

� MPI_Comm� hubServerInterComms

intercomm.array onhubprocessor

� int serverId

serveridenti�er

Friends

� classParallelLibrary

streamlineimplementation

8.109.1 DetailedDescription

communicatorpartitioning.

A list of theselevels is containedin ParallelLibrary (ParallelLibrary::parallelLevels), which de�nes all of the
parallelismlevelsacrossoneor moremultilevel parallelismcon�gurations.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� ParallelLibrary.H
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8.110 ParallelLibrary ClassReference

messagepassingwithin theselevels.

Public Member Functions

� ParallelLibrary(int &argc,char�� &argv)

stand-alonemodeconstructor

� ParallelLibrary()

library modeconstructor

� ParallelLibrary(int dummy)

dummyconstructor(usedfor dummy_lib)

� � ParallelLibrary()

destructor

� constParallelLevel & init_iterator_communicators(constint &iterator_servers,constint &procs_per_-
iterator, const int &max_iterator_concurrency, const String &default_con�g, const String &iterator_-
scheduling)

split MPI_COMM_WORLDinto iterator communicators

� constParallelLevel & init_evaluation_communicators (constint &evaluation_servers,constint &procs_-
per_evaluation,constint &max_evaluation_concurrency,constint &asynch_local_evaluation_concurrency,
constString&default_con�g,constString&evaluation_scheduling)

split an iterator communicatorinto evaluationcommunicators

� const ParallelLevel & init_analysis_communicators(const int &analysis_servers, const int &procs_-
per_analysis,constint &max_analysis_concurrency, constint &asynch_local_analysis_concurrency, const
String&default_con�g,constString&analysis_scheduling)

split anevaluationcommunicatorinto analysiscommunicators

� void free_iterator_communicators()

deallocateiterator communicators

� void free_evaluation_communicators()

deallocateevaluationcommunicators

� void free_analysis_communicators()

deallocateanalysiscommunicators

� void print_con�guration()
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print theparallel levelsettingsfor a particular parallel con�guration

� void specify_outputs_restart(CommandLineHandler&cmd_line_handler)

inputs(normalmode)

� void specify_outputs_restart(constchar � clh_std_output_�lename,const char � clh_std_error_�lename,
constchar� clh_read_restart_�lename,constchar� clh_write_restart_�lename,int stop_restart_evals=0)

inputs(library mode).

� void manage_outputs_restart(constParallelLevel &pl)

manage outputstreamsandrestart�le(s) (bothmodes)

� void close_streams()

closestreams,�les, andanyotherservices

� void send_si(int &send_int,int dest,int tag)

blockingsendat thestrategy-iterator communicationlevel

� void recv_si(int &recv_int, int source,int tag,MPI_Status&status)

blocking receiveat thestrategy-iterator communicationlevel

� void send_si(MPIPackBuffer &send_buff, int dest,int tag)

blockingsendat thestrategy-iterator communicationlevel

� void isend_si(MPIPackBuffer &send_buff, int dest,int tag,MPI_Request&send_req)

nonblocking sendat thestrategy-iterator communicationlevel

� void recv_si(MPIUnpackBuffer &recv_buff, int source,int tag,MPI_Status&status)

blocking receiveat thestrategy-iterator communicationlevel

� void irecv_si(MPIUnpackBuffer &recv_buff, int source,int tag,MPI_Request&recv_req)

nonblocking receiveat thestrategy-iterator communicationlevel

� void send_ie(MPIPackBuffer &send_buff, int dest,int tag)

blockingsendat theiterator-evaluationcommunicationlevel

� void isend_ie(MPIPackBuffer &send_buff, int dest,int tag,MPI_Request&send_req)

nonblocking sendat theiterator-evaluationcommunicationlevel

� void recv_ie(MPIUnpackBuffer &recv_buff, int source,int tag,MPI_Status&status)

blocking receiveat theiterator-evaluationcommunicationlevel

� void irecv_ie(MPIUnpackBuffer &recv_buff, int source,int tag,MPI_Request&recv_req)

nonblocking receiveat theiterator-evaluationcommunicationlevel

� void send_ea(int &send_int,int dest,int tag)
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blockingsendat theevaluation-analysiscommunicationlevel

� void isend_ea(int &send_int,int dest,int tag,MPI_Request&send_req)

nonblocking sendat theevaluation-analysiscommunicationlevel

� void recv_ea(int &recv_int, int source,int tag,MPI_Status&status)

blocking receiveat theevaluation-analysiscommunicationlevel

� void irecv_ea(int &recv_int, int source,int tag,MPI_Request&recv_req)

nonblocking receiveat theevaluation-analysiscommunicationlevel

� void bcast_w(int &data)

broadcastan integer acrossMPI_COMM_WORLD

� void bcast_i(int &data)

broadcastan integer acrossan iterator communicator

� void bcast_i(short&data)

broadcasta shortinteger acrossan iterator communicator

� void bcast_e(int &data)

broadcastan integer acrossan evaluationcommunicator

� void bcast_a(int &data)

broadcastan integer acrossan analysiscommunicator

� void bcast_si(int &data)

broadcastan integer acrossa strategy-iterator intra communicator

� void bcast_w(MPIPackBuffer &send_buff)

broadcasta packedbuffer acrossMPI_COMM_WORLD

� void bcast_i(MPIPackBuffer &send_buff)

broadcasta packedbuffer acrossan iterator communicator

� void bcast_e(MPIPackBuffer &send_buff)

broadcasta packedbuffer acrossanevaluationcommunicator

� void bcast_a(MPIPackBuffer &send_buff)

broadcasta packedbuffer acrossananalysiscommunicator

� void bcast_si(MPIPackBuffer &send_buff)

broadcasta packedbuffer acrossa strategy-iterator intra communicator

� void bcast_w(MPIUnpackBuffer &recv_buff)

matching receivefor packedbuffer broadcastacrossMPI_COMM_WORLD
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� void bcast_i(MPIUnpackBuffer &recv_buff)

matching receivefor packedbuffer bcastacrossan iterator communicator

� void bcast_e(MPIUnpackBuffer &recv_buff)

matching receivefor packedbuffer bcastacrossanevaluationcommunicator

� void bcast_a(MPIUnpackBuffer &recv_buff)

matching receivefor packedbuffer bcastacrossananalysiscommunicator

� void bcast_si(MPIUnpackBuffer &recv_buff)

matching recvfor packedbuffer bcastacrossa strat-iterator intra comm

� void barrier_w()

enforceMPI_Barrier onMPI_COMM_WORLD

� void barrier_i()

enforceMPI_Barrier onan iterator communicator

� void barrier_e()

enforceMPI_Barrier onanevaluationcommunicator

� void barrier_a()

enforceMPI_Barrier onananalysiscommunicator

� void reduce_sum_ea(double� local_vals,double� sum_vals,constint &num_vals)

computea sumoveran eval-analysisintra-communicatorusingMPI_Reduce

� void reduce_sum_a(double� local_vals,double� sum_vals,constint &num_vals)

computea sumoveran analysiscommunicatorusingMPI_Reduce

� void test(MPI_Request&request,int &test_�ag, MPI_Status&status)

testa nonblocking send/receiverequestfor completion

� void wait (MPI_Request&request,MPI_Status&status)

wait for a nonblocking send/receiverequestto complete

� void waitall (constint &num_recvs,MPI_Request� &recv_reqs)

wait for all messagesfroma seriesof nonblocking receives

� void waitsome(constint &num_sends,MPI_Request� &recv_requests,int &num_recvs,int � &index_-
array, MPI_Status� &status_array)

but completeall thatare available

� void free(MPI_Request&request)

freeanMPI_Request
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� constint & world_size() const

returnworldSize

� constint & world_rank() const

returnworldRank

� bool mpirun_�ag () const

returnmpirunFlag

� bool is_null () const

returndummyFlag

� Realparallel_time() const

returnscurrentMPI wall clock time

� void parallel_con�guration_iterator(constParCon�gLIter &pc_iter)

setthecurrentParallelCon�guration node

� constParCon�gLIter & parallel_con�guration_iterator() const

returnthecurrentParallelCon�guration node

� constParallelCon�guration& parallel_con�guration() const

returnthecurrentParallelCon�guration instance

� size_tnum_parallel_con�gurations() const

returnsthenumberof entriesin parallelCon�gurations

� bool parallel_con�guration_is_complete()

identi�es if thecurrentParallelCon�guration hasbeenfully populated

� void increment_parallel_con�guration()

adda new nodeto parallelCon�gurationsandincrementcurrPCIter

� bool w_parallel_level_de�ned() const

parallel level

� bool si_parallel_level_de�ned() const

strategy-iterator parallel level

� bool ie_parallel_level_de�ned() const

iterator-evaluationparallel level

� bool ea_parallel_level_de�ned() const

evaluation-analysisparallel level
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� Array< MPI_Comm> analysis_intra_communicators()

prior to executiontime).

Static Public Member Functions

� staticbool detect_parallel_launch(int &argc,char�� &argv)

basedoncommandline argumentsandenvironmentvariables

PrivateMember Functions

� void init_communicators(constParallelLevel &parent_pl,constint &num_servers,constint &procs_per_-
server, constint &max_concurrency, constint &asynch_local_concurrency, constString&default_con�g,
constString&scheduling_override)

split a parentcommunicatorinto child servercommunicators

� void free_communicators(ParallelLevel &pl)

deallocateintra/intercommunicators for a particular ParallelLevel

� bool split_communicator_dedicated_master(const ParallelLevel &parent_pl, ParallelLevel &child_pl,
constint &proc_remainder)

andnum_servers child communicators

� bool split_communicator_peer_partition (constParallelLevel &parent_pl,ParallelLevel &child_pl, const
int &proc_remainder)

communicators (no dedicatedmasterprocessor)

� bool resolve_inputs(int &num_servers, int &procs_per_server, const int &avail_procs, int &proc_-
remainder, const int &max_concurrency, const int &capacity_multiplier, const String &default_con�g,
constString&scheduling_override,boolprint_rank)

resolveuserinputsinto a sensiblepartitioning scheme

� void send (MPIPackBuffer &send_buff, const int &dest, const int &tag, ParallelLevel &parent_pl,
ParallelLevel &child_pl)

blockingbuffer sendat thecurrentcommunicationlevel

� void send(int &send_int,constint &dest,constint &tag, ParallelLevel &parent_pl,ParallelLevel &child_-
pl)

blocking integer sendat thecurrentcommunicationlevel

� void isend (MPIPackBuffer &send_buff, const int &dest, const int &tag, MPI_Request&send_req,
ParallelLevel &parent_pl,ParallelLevel &child_pl)

nonblocking buffer sendat thecurrentcommunicationlevel
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� void isend (int &send_int, const int &dest, const int &tag, MPI_Request&send_req,ParallelLevel
&parent_pl,ParallelLevel &child_pl)

nonblocking integer sendat thecurrentcommunicationlevel

� void recv (MPIUnpackBuffer &recv_buff, const int &source, const int &tag, MPI_Status&status,
ParallelLevel &parent_pl,ParallelLevel &child_pl)

blockingbuffer receiveat thecurrentcommunicationlevel

� void recv(int &recv_int,constint &source,constint &tag, MPI_Status&status,ParallelLevel &parent_pl,
ParallelLevel &child_pl)

blocking integer receiveat thecurrentcommunicationlevel

� void irecv (MPIUnpackBuffer &recv_buff, constint &source,constint &tag, MPI_Request&recv_req,
ParallelLevel &parent_pl,ParallelLevel &child_pl)

nonblocking buffer receiveat thecurrentcommunicationlevel

� void irecv (int &recv_int, const int &source, const int &tag, MPI_Request&recv_req, ParallelLevel
&parent_pl,ParallelLevel &child_pl)

nonblocking integer receiveat thecurrentcommunicationlevel

� void bcast(int &data,constMPI_Comm&comm)

broadcastan integer acrossa communicator

� void bcast(short&data,constMPI_Comm&comm)

broadcasta shortinteger acrossa communicator

� void bcast(MPIPackBuffer &send_buff, constMPI_Comm&comm)

senda packedbuffer acrossa communicatorusinga broadcast

� void bcast(MPIUnpackBuffer &recv_buff, constMPI_Comm&comm)

matching receivefor a packedbuffer broadcast

� void barrier(constMPI_Comm&comm)

enforceMPI_Barrier oncomm

� void reduce_sum(double � local_vals, double � sum_vals, const int &num_vals, const MPI_Comm
&comm)

computea sumovercommusingMPI_Reduce

� void check_error(constString&err_source,constint &err_code)

check theMPI returncodeandabort if error
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PrivateAttrib utes

� ofstreamoutput_ofstream

tagged�le redirectionof stdout

� ofstreamerror_ofstream

tagged�le redirectionof stderr

� int worldRank

rankin MPI_COMM_WORLD

� int worldSize

sizeof MPI_COMM_WORLD

� bool mpirunFlag

�a g for a parallel mpirun/yodlaunch

� bool ownMPIFlag

�a g for ownershipof MPI_Init/MPI_Finalize

� bool dummyFlag

preventsmultipleMPI_Finalizecallsdueto dummy_lib

� bool stdOutputFlag

�a gsredirectionof DAKOTA stdoutputto a �le

� bool stdErrorFlag

�a gsredirectionof DAKOTA stderror to a �le

� RealstartCPUTime

start referencefor UTILIB CPUtimer

� RealstartWCTime

start referencefor UTILIB wall clock timer

� RealstartMPITime

start referencefor MPI wall clock timer

� long startClock

start referencefor local clock() timer measuringparent+child CPU

� constchar� stdOutputFilename

�lenamefor redirectionof stdout

� constchar� stdErrorFilename

�lenamefor redirectionof stderr
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� constchar� readRestartFilename

input �lenamefor restart

� constchar� writeRestartFilename

output�lenamefor restart

� int stopRestartEvals

numberof evalsat which to stoprestartprocessing

� List< ParallelLevel > parallelLevels

parallelismamongoneor more con�gurations

� List< ParallelCon�guration> parallelCon�gurations

indexing into parallelLevels

� ParLevLIter currPLIter

list iterator identifyingthecurrentnodein parallelLevels

� ParCon�gLIter currPCIter

list iterator identifyingthecurrentnodein parallelCon�gurations

8.110.1 DetailedDescription

messagepassingwithin theselevels.

TheParallelLibraryclassencapsulatesall of thedetailsof performingmessagepassingwithin multiple levelsof
parallelism.It providesfunctionsfor partitioningof levelsaccordingto usercon�gurationinputandfunctionsfor
passingmessageswithin andacrossMPI communicatorsfor eachof theparallelismlevels. If supportfor other
message-passinglibrariesbeyondMPI becomesneeded(PVM, ...), thenParallelLibrarywould bepromotedto a
baseclasswith virtual functionsto encapsulatethelibrary-speci�c syntax.

8.110.2 Constructor & Destructor Documentation

8.110.2.1 ParallelLibrary (int & argc, char �� & argv)

stand-alonemodeconstructor

This constructoris theoneusedby main.C. It callsMPI_Init conditionallybasedon whethera parallellaunchis
detected.
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8.110.2.2 ParallelLibrary ()

library modeconstructor

Thisconstructorprovidesa library modeandis usedby theSIERRAAdakapplication.It doesnot call MPI_Init,
but rathergathersdatafrom MPI_COMM_WORLD if MPI_Init hasbeencalledelsewhere.

8.110.2.3 ParallelLibrary (int dummy)

dummyconstructor(usedfor dummy_lib)

This constructoris usedfor creationof the global dummy_libobject,which is usedto satisfy initialization re-
quirementswhentherealParallelLibraryobjectis notavailable.

8.110.3 Member Function Documentation

8.110.3.1 void specify_outputs_restart (CommandLineHandler & cmd_line_handler)

inputs(normalmode)

On the rank 0 processor, get the -output,-error, -read_restart,and-write_restart�lenamesandthe -stop_restart
limit from the commandline. Defaults for the �lenames from the commandline handlerare NULL for the
�lenamesand0 for read_restart_evalsif nouserspeci�cation.This informationis Bcastfrom rank0 to all iterator
mastersin manage_outputs_restart().

8.110.3.2 void specify_outputs_restart (const char � clh_std_output_�lename, const char
� clh_std_error_�lename, const char � clh_read_restart_�lename, const char �
clh_write_restart_�lename, int stop_restart_evals= 0)

inputs(library mode).

Ratherthanextractingfrom thecommandline, passthestd output,stderror, readrestart,andwrite restart�le-
namesandthe stoprestartlimit directly. This function only needsto be invoked to specifynon-default values
[defaultsfor the�lenamesareNULL (resultingin nooutputredirection,no restartread,anddefault restartwrite)
and0 for thestoprestartlimit (resultingin no restartreadlimit)] .

8.110.3.3 void manage_outputs_restart (constParallelLevel & pl)

manageoutputstreamsandrestart�le(s) (bothmodes)

If the userhasspeci�ed the useof �les for DAKOTA standardoutput and/orstandarderror, then bind these
�lenames to the Cout/Cerrmacros. In addition, if concurrentiteratorsare to be used,createand tag multiple
outputstreamsin orderto preventjumbledoutput.Managerestart�le(s) by processingany incomingevaluations
from an old restart�le and by settingup the binary output streamfor new evaluations. Only masteriterator
processor(s)read& write restartinformation. This function must follow init_iterator_communicatorsso that
restartcanbemanagedproperlyfor concurrentiteratorstrategies.In thecaseof concurrentiterators,eachiterator
hasits own restart�le taggedwith iteratornumber.
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8.110.3.4 void close_streams()

closestreams,�les, andany otherservices

Closestreamsassociatedwith manage_outputsandmanage_restartandterminateany additionalservicesthatmay
beactive.

8.110.3.5 void increment_parallel_con�guration () [inline]

addanew nodeto parallelCon�gurationsandincrementcurrPCIter

Calledfrom theParallelLibraryctorandfrom Model::init_communicators(). An incrementis performedfor each
Model initialization exceptthe �rst (which inherits the world andstrategy-iteratorparallel levels from the �rst
partialcon�guration).

8.110.3.6 void init_communicators (constParallelLevel & parent_pl, constint & num_servers, constint
& procs_per_server, constint & max_concurrency, constint & asynch_local_concurrency, const
String & default_con�g, constString & scheduling_override) [private]

split aparentcommunicatorinto child servercommunicators

Split parentcommunicatorinto concurrentchild server partitionsasspeci�ed by the passedparameters.This
constructsnew child intra-communicatorsandparent-childinter-communicators.This functionis calledfrom the
Strategy constructorfor theconcurrentiteratorlevel andfrom ApplicationInterface::init_communicators()for the
concurrentevaluationandconcurrentanalysislevels.

8.110.3.7 bool resolve_inputs(int & num_servers, int & procs_per_server, constint & avail_procs, int &
proc_remainder, constint & max_concurrency, constint & capacity_multiplier, constString &
default_con�g, constString & scheduling_override, bool print_rank) [private]

resolveuserinputsinto a sensiblepartitioningscheme

This functionis responsiblefor the"auto-con�gure"intelligenceof DAKOTA. It resolvesa varietyof inputsand
overridesinto a sensiblepartitioningcon�guration for a particularparallelismlevel. It alsohandlesthegeneral
casein whichauser'sspeci�cationrequestdoesnotdivideoutevenlywith thenumberof availableprocessorsfor
thelevel. If num_servers& procs_per_serverarebothnondefault,thentheformertakesprecedence.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ParallelLibrary.H
� ParallelLibrary.C
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8.111 ParamResponsePair ClassReference

evaluationid.

Public Member Functions

� ParamResponsePair ()

defaultconstructor

� ParamResponsePair (constVariables&vars,constString &interface_id,constResponse&response,bool
deep_copy=false)

alternateconstructorfor temporaries

� ParamResponsePair (constVariables&vars,constString&interface_id,constResponse&response,const
int eval_id,booldeep_copy=true)

standard constructorfor historyuses

� ParamResponsePair (constParamResponsePair &pair)

copyconstructor

� � ParamResponsePair ()

destructor

� ParamResponsePair & operator=(constParamResponsePair &pair)

assignmentoperator

� void read(istream&s)

reada ParamResponsePair objectfroman istream

� void write (ostream&s) const

write a ParamResponsePair objectto an ostream

� void read_annotated(istream&s)

reada ParamResponsePair objectin annotatedformatfroman istream

� void write_annotated(ostream&s) const

write a ParamResponsePair objectin annotatedformatto an ostream

� void write_tabular (ostream&s) const

write a ParamResponsePair objectin tabular formatto an ostream

� void read(BiStream&s)
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reada ParamResponsePair objectfromthebinary restartstream

� void write (BoStream&s) const

write a ParamResponsePair objectto thebinary restartstream

� void read(MPIUnpackBuffer &s)

reada ParamResponsePair objectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a ParamResponsePair objectto a packedMPI buffer

� int eval_id () const

returntheevaluationidenti�er

� constVariables& prp_parameters() const

returntheparameters object

� constResponse& prp_response() const

returntheresponseobject

� void prp_response(constResponse&response)

settheresponseobject

� constActiveSet& active_set() const

returntheactivesetobjectfromtheresponseobject

� void active_set(constActiveSet&set)

settheactivesetobjectwithin theresponseobject

� constString& interface_id() const

returntheinterfaceidenti�er fromtheresponseobject

PrivateAttrib utes

� VariablesprPairParameters

thesetof parameters for thefunctionevaluation

� ResponseprPairResponse

theresponsesetfor thefunctionevaluation

� StringidInterface

detectionon resultsfromdifferentinterfaces.

� int evalId

ApplicationInterface::fnEvalId).
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Friends

� bool operator==(constParamResponsePair &pair1, constParamResponsePair &pair2)

equalityoperator

� bool operator!=(constParamResponsePair &pair1, constParamResponsePair &pair2)

inequalityoperator

8.111.1 DetailedDescription

evaluationid.

ParamResponsePair providesa containerclassfor associationof the input for a particularfunction evaluation
(a variablesobject)with the output from this function evaluation(a responseobject),alongwith an evaluation
identi�er. Thiscontainerde�nesthebasicunit usedin thedata_pairslist, in restart�le operations,andin avariety
of schedulingalgorithmbookkeepingoperations.With theadventof STL, replacementof arraysof thisclasswith
map<> andpair<> templateconstructsmaybepossible(usingmap< int, pair< vars,response> > , for example),
assumingthatdeepcopies,I/O, alternateconstructors,etc.,canbeadequatelyaddressed.

8.111.2 Constructor & Destructor Documentation

8.111.2.1 ParamResponsePair (constVariables & vars, constString & interface_id, constResponse&
response, bool deep_copy= false ) [inline]

alternateconstructorfor temporaries

Usesof thisconstructoroftenemploy thestandardVariablesandResponsecopy constructorsto sharerepresenta-
tionssincethisconstructoris commonlyusedfor search_pairs(whicharelocal instantiationsthatgooutof scope
prior to any changesto values;i.e., they arenotusedfor history).

8.111.2.2 ParamResponsePair (constVariables & vars, constString & interface_id, constResponse&
response, constint eval_id, bool deep_copy= true ) [inline]

standardconstructorfor historyuses

Usesof this constructoroftendo not sharerepresentationssincedeepcopiesareusedwhenhistorymechanisms
(e.g.,beforeSynchCorePRPList,data_pairs)areinvolved.

8.111.3 Member Function Documentation
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8.111.3.1 void read(MPIUnpackBuffer & s) [inline]

readaParamResponsePair objectfrom a packedMPI buffer

idInterfaceis omittedsincemasterprocessorretainsinterfaceids andcommunicatesasvandresponsedataonly
with slaves.

8.111.3.2 void write (MPIPackBuffer & s) const [inline]

write a ParamResponsePair objectto a packedMPI buffer

idInterfaceis omittedsincemasterprocessorretainsinterfaceids andcommunicatesasvandresponsedataonly
with slaves.

8.111.4 Member Data Documentation

8.111.4.1 String idInterface [private]

detectionon resultsfrom differentinterfaces.

idInterfacebelongshereratherthanin ResponsesincesomeResponseobjectsinvolveconsolidationof severalfn
evals(e.g.,Model::synchronize_derivatives()) thatarenot, in total,generatedby asingleinterface.TheprPair, on
theotherhand,is usedfor storageof all low level fn evalsthatgetevaluatedin ApplicationInterface::map().

8.111.4.2 int evalId [private]

ApplicationInterface::fnEvalId).

evalId belongshereratherthanin ResponsesincesomeResponseobjectsinvolveconsolidationof severalfn evals
(e.g.,Model::synchronize_derivatives()). TheprPair, ontheotherhand,is usedfor storageof all low level fn evals
thatgetevaluatedin ApplicationInterface::map().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ParamResponsePair.H
� ParamResponsePair.C
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8.112 ParamStudy ClassReference

Classfor vector, list, centered,andmultidimensionalparameterstudies.

Inheritancediagramfor ParamStudy::

ParamStudy

PStudyDACE

Analyzer

Iterator

Public Member Functions

� ParamStudy(Model&model)

constructor

� � ParamStudy()

destructor

� void extract_trends()

Rede�nestherun_iterator virtual functionfor thePStudy/DACEbranch.

PrivateMember Functions

� void compute_vector_steps()

andeithernumStepsor stepLength(pStudyTypeis 1 or 2)

� void sample(constRealVectorArray&list_of_points)

performstheparameterstudyby samplingfroma list of points

� void vector_loop(constRealVector&start,constRealVector&step_vect,constint &num_steps)

incrementsof step_vect.Total numberof evaluationsis num_steps+ 1.

� void centered_loop(constRealVector&start,constReal&percent_delta,constint &deltas_per_variable)

centeredaboutstart
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� void multidim_loop(constIntArray &var_partitions)

performsvector_loopsrecursivelyin multipledimensions

PrivateAttrib utes

� RealVectorArraylistOfPoints

arrayof evaluationpointsfor thelist_parameter_study

� RealVectorinitialPoint

thestartingpoint for vectorandcenteredparameterstudies

� RealVector�nalPoint

theendingpoint for vector_parameter_study(a speci�cationoption)

� RealVectorstepVector

then-dimensionalincrementin vector_parameter_study

� int numSteps

thenumberof timesstepVectoris appliedin vector_parameter_study

� shortpStudyType

(differentvectorspeci�cations),4 (centered),or 5 (multidim)

� int deltasPerVariable

variablein a centered_parameter_study

� RealstepLength

(a speci�cationoption)

� RealpercentDelta

centered_parameter_study

� IntArray variablePartitions

numberof partitionsfor each variablein a multidim_parameter_study

8.112.1 DetailedDescription

Classfor vector, list, centered,andmultidimensionalparameterstudies.

TheParamStudyclasscontainsseveralalgorithmsfor performingparameterstudiesof differenttypes.It is not a
wrapperfor anexternallibrary, ratherits algorithmsareself-contained.Thevectorparameterstudystepsalong
ann-dimensionalvectorfrom an arbitraryinitial point to anarbitrary�nal point in a speci�ed numberof steps.
Thecenteredparameterstudyperformsa numberof plusandminusoffsetsin eachcoordinatedirectionarounda
centerpoint. A multidimensionalparameterstudy�lls ann-dimensionalhypercubebasedon a speci�ednumber
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of intervals for eachdimension.It is a nestedstudyin that it utilizes thevectorparameterstudyinternallyasit
recursesthroughthevariables.And thelist parameterstudyprovidesfor a userspeci�cationof a list of pointsto
evaluate,which allows generalparameterinvestigationsnot �tting thestructureof vector, centered,or multidim
parameterstudies.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ParamStudy.H
� ParamStudy.C
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8.113 partial_pr p_equality Struct Reference

predicatefor comparingONLY theidInterfaceandVarsattributesof PRPair

Public Member Functions

� bool operator()(constParamResponsePair &database_pr, constParamResponsePair &search_pr)const

accessoperator

8.113.1 DetailedDescription

predicatefor comparingONLY theidInterfaceandVarsattributesof PRPair

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� PRPCache.H
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8.114 partial_pr p_hashStruct Reference

wrapperto delegateto theParamResponsePair hash_valuefunction

Public Member Functions

� std::size_toperator()(constParamResponsePair &prp) const

accessoperator

8.114.1 DetailedDescription

wrapperto delegateto theParamResponsePair hash_valuefunction

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� PRPCache.H
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8.115 ProblemDescDBClassReference

Thedatabasecontaininginformationparsedfrom theDAKOTA input �le.

Inheritancediagramfor ProblemDescDB::

ProblemDescDB

NIDRProblemDescDB

Public Member Functions

� ProblemDescDB()

defaultconstructor

� ProblemDescDB(ParallelLibrary&parallel_lib,CommandLineHandler&cmd_line_handler)

standard constructor

� ProblemDescDB(ParallelLibrary&parallel_lib)

library modeconstructor

� ProblemDescDB(constProblemDescDB&db)

copyconstructor

� � ProblemDescDB()

destructor

� ProblemDescDBoperator=(constProblemDescDB&db)

assignmentoperator

� void manage_inputs(CommandLineHandler&cmd_line_handler)

normalAPI employedin main.C.

� void manage_inputs(constchar� dakota_input_�le,void(� )(void � )=NULL, void � =NULL)

library_mode.C.

� void parse_inputs(constchar� dakota_input_�le,void(� )(void � )=NULL, void � =NULL)

havebeenprovided.

� void check_input()

keywordsin thedakota input �le . Usedby parse_inputs().
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� void broadcast()

dataacrosstheprocessorallocation.Usedby manage_inputs().

� void post_process()

variables/responsesspeci�cationarrays.Usedby manage_inputs().

� void lock ()

maynotbesetproperly. Unlockedby a setnodesoperation.

� void unlock()

Explicitly unlocksthedatabase. Usewith care.

� void set_db_list_nodes(constString&method_tag)

thismethodspeci�cationto setall otherlist iterators.

� void set_db_list_nodes(constsize_t&method_index)

speci�cationto setall otherlist iterators.

� void resolve_top_method()

to thetop methodandthensetsthelist nodesaccordingly.

� void set_db_method_node(constString&method_tag)

particular methodspeci�cation(only).

� void set_db_method_node(constsize_t&method_index)

particular methodspeci�cation(only).

� size_tget_db_method_node()

returntheindex of theactivenodein dataMethodList

� void set_db_model_nodes(constString&model_tag)

identi�er string

� void set_db_model_nodes(constsize_t&model_index)

within dataModelList

� size_tget_db_model_node()

returntheindex of theactivenodein dataModelList

� void set_db_variables_node(constString&variables_tag)

setdataVariablesIterbasedon thevariablesidenti�er string

� void set_db_interface_node(constString&interface_tag)

setdataInterfaceIterbasedon theinterfaceidenti�er string

DAKOTA Version 4.2DevelopersManual generatedon November 6, 2008



624 DAK OTA ClassDocumentation

� void set_db_responses_node(constString&responses_tag)

setdataResponsesIterbasedon theresponsesidenti�er string

� ParallelLibrary& parallel_library() const

returntheparallelLib reference

� IteratorList& iterator_list()

returna list of all Iterator objectsthathavebeeninstantiated

� ModelList & model_list()

returna list of all Modelobjectsthathavebeeninstantiated

� VariablesList& variables_list()

returna list of all Variablesobjectsthathavebeeninstantiated

� InterfaceList& interface_list()

returna list of all Interfaceobjectsthathavebeeninstantiated

� ResponseList& response_list()

returna list of all Responseobjectsthathavebeeninstantiated

� constRealDenseVector& get_rdv(constString&entry_name)const

get a RealDenseVectoroutof thedatabasebasedonan identi�er string

� constRealVector& get_drv(constString&entry_name)const

get a RealVectorout of thedatabasebasedonan identi�er string

� constIntVector& get_div (constString&entry_name)const

get an IntVectoroutof thedatabasebasedon an identi�er string

� constIntArray & get_dia(constString&entry_name)const

get an IntArrayoutof thedatabasebasedonan identi�er string

� constUShortArray& get_dusa(constString&entry_name)const

get anUShortArray outof thedatabasebasedonan identi�er string

� constRealSymDenseMatrix& get_rsdm(constString&entry_name)const

get a RealSymDenseMatrixoutof thedatabasebasedonan identi�er string

� constRealDenseVectorArray& get_rdva(constString&entry_name)const

identi�er string

� constRealVectorArray& get_drva(constString&entry_name)const

get a RealVectorArrayoutof thedatabasebasedon an identi�er string

� constIntList & get_dil(constString&entry_name)const
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get an IntList outof thedatabasebasedonan identi�er string

� constIntSet& get_dis(constString&entry_name)const

get an IntSetoutof thedatabasebasedonan identi�er string

� constStringArray& get_dsa(constString&entry_name)const

get a StringArray outof thedatabasebasedonan identi�er string

� constString2DArray & get_ds2a(constString&entry_name)const

get a String2DArray outof thedatabasebasedonan identi�er string

� constString& get_string(constString&entry_name)const

get a Stringoutof thedatabasebasedonan identi�er string

� constReal& get_real(constString&entry_name)const

get a Realoutof thedatabasebasedonan identi�er string

� constint & get_int(constString&entry_name)const

get an int outof thedatabasebasedon an identi�er string

� constshort& get_short(constString&entry_name)const

get a shortoutof thedatabasebasedonan identi�er string

� constsize_t& get_sizet(constString&entry_name)const

get a size_toutof thedatabasebasedon an identi�er string

� constbool & get_bool(constString&entry_name)const

get a boolout of thedatabasebasedonan identi�er string

� void insert_node(constDataStrategy &data_strategy)

settheDataStrategy object

� void insert_node(constDataMethod&data_method)

adda DataMethodobjectto thedataMethodList

� void insert_node(constDataModel&data_model)

adda DataModelobjectto thedataModelList

� void insert_node(DataVariables&data_variables)

adda DataVariablesobjectto thedataVariablesList

� void insert_node(constDataInterface&data_interface)

adda DataInterfaceobjectto thedataInterfaceList

� void insert_node(constDataResponses&data_responses)

adda DataResponsesobjectto thedataResponsesList
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� void set(constString&entry_name,constRealDenseVector&rdv)

seta RealDenseVectorwithin thedatabasebasedonan identi�er string

� void set(constString&entry_name,constRealVector&drv)

seta RealVectorwithin thedatabasebasedonan identi�er string

� void set(constString&entry_name,constIntVector&div)

setan IntVectorwithin thedatabasebasedon an identi�er string

� void set(constString&entry_name,constRealSymDenseMatrix&rsdm)

seta RealMatrixwithin thedatabasebasedon an identi�er string

� void set(constString&entry_name,constRealDenseVectorArray&rdva)

identi�er string

� void set(constString&entry_name,constRealVectorArray&drva)

seta RealVectorArraywithin thedatabasebasedon an identi�er string

� void set(constString&entry_name,constStringArray&dsa)

seta StringArray within thedatabasebasedonan identi�er string

� bool is_null () const

functionto check dbRep(doesthis envelopecontaina letter)

ProtectedMember Functions

� ProblemDescDB(BaseConstructor, ParallelLibrary&parallel_lib)

derivedclassconstructors - Coplien,p. 139)

� virtual void derived_manage_inputs(constchar� dakota_input_�le)

Thisversionreadsfromthedakota input �lenamepassedin.

ProtectedAttrib utes

� DataStrategy strategySpec

to strategy_kwhandler()or insert_node()

� List< DataMethod> dataMethodList

or insert_node()

� List< DataModel> dataModelList

or insert_node()
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� List< DataVariables> dataVariablesList

variables_kwhandler()or insert_node()

� List< DataInterface> dataInterfaceList

interface_kwhandler()or insert_node()

� List< DataResponses> dataResponsesList

responses_kwhandler()or insert_node()

� size_tstrategyCntr

counterfor strategy speci�cationsusedin check_input

PrivateMember Functions

� constIterator& get_iterator(Model&model)

retrieveanexistingIterator, if it exists,or instantiatea new one

� constModel & get_model()

retrieveanexistingModel, if it exists,or instantiatea new one

� constVariables& get_variables()

retrieveanexistingVariables, if it exists,or instantiatea new one

� constInterface& get_interface()

retrieveanexistingInterface, if it exists,or instantiatea new one

� constResponse& get_response(constVariables&vars)

retrieveanexistingResponse, if it exists,or instantiatea new one

� ProblemDescDB� get_db(ParallelLibrary&parallel_lib,CommandLineHandler&cmd_line_handler)

correctletter class

� ProblemDescDB� get_db(ParallelLibrary&parallel_lib)

correctletter class

� void send_db_buffer ()

anddataResponsesList.Usedby manage_inputs().

� void receive_db_buffer ()

anddataResponsesList.Usedby manage_inputs().
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PrivateAttrib utes

� ParallelLibrary& parallelLib

referenceto theparallel_lib objectpassedfrommain

� List< DataMethod> ::iteratordataMethodIter

iterator identifyingtheactivelist nodein dataMethodList

� List< DataModel> ::iteratordataModelIter

iterator identifyingtheactivelist nodein dataModelList

� List< DataVariables> ::iteratordataVariablesIter

iterator identifyingtheactivelist nodein dataVariablesList

� List< DataInterface> ::iteratordataInterfaceIter

iterator identifyingtheactivelist nodein dataInterfaceList

� List< DataResponses> ::iteratordataResponsesIter

iterator identifyingtheactivelist nodein dataResponsesList

� IteratorListiteratorList

list of iterator objects,onefor each methodspeci�cation

� ModelList modelList

list of modelobjects,onefor each modelspeci�cation

� VariablesListvariablesList

list of variablesobjects,onefor each variablesspeci�cation

� InterfaceListinterfaceList

list of interfaceobjects,onefor each interfacespeci�cation

� ResponseListresponseList

list of responseobjects,onefor each responsesspeci�cation

� bool methodDBLocked

prior to settingthelist nodefor theactivemethodspeci�cation

� bool modelDBLocked

prior to settingthelist nodefor theactivemodelspeci�cation

� bool variablesDBLocked

prior to settingthelist nodefor theactivevariablesspeci�cation

� bool interfaceDBLocked

prior to settingthelist nodefor theactiveinterfacespeci�cation

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.115ProblemDescDBClassReference 629

� bool responsesDBLocked

prior to settingthelist nodefor theactiveresponsesspeci�cation

� ProblemDescDB� dbRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingdbRep

Friends

� classModel

Modelrequiresaccessto get_variables()andget_response().

� classSingleModel

SingleModelrequiresaccessto get_interface().

� classHierarchSurrModel

HierarchSurrModelrequiresaccessto get_model().

� classDataFitSurrModel

DataFitSurrModelrequiresaccessto get_iterator() andget_model().

� classNestedModel

get_iterator(), andget_model()

� classStrategy

Strategy requiresaccessto get_iterator().

� classSingleMethodStrategy

SingleMethodStrategy requiresaccessto get_model().

� classHybridStrategy

HybridStrategy requiresaccessto get_model().

� classConcurrentStrategy

ConcurrentStrategy requiresaccessto get_model().

� classSurrBasedLocalMinimizer

SurrBasedLocalMinimizerrequiresaccessto get_iterator().

� classSurrBasedGlobalMinimizer

SurrBasedGlobalMinimizerrequiresaccessto get_iterator().
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8.115.1 DetailedDescription

Thedatabasecontaininginformationparsedfrom theDAKOTA input �le.

The ProblemDescDBclassis a databasefor DAKOTA input �le datathat is populatedby a parserde�ned in
a derived class. When the parserreadsa completekeyword, it populatesa dataclassobject (DataStrategy,
DataMethod, DataVariables, DataInterface, or DataResponses) and, for all casesexcept strategy, appendsthe
objectto a linked list (dataMethodList,dataVariablesList,dataInterfaceList,or dataResponsesList).No strategy
linkedlist is usedsinceonly onestrategy speci�cationis allowed.

8.115.2 Constructor & Destructor Documentation

8.115.2.1 ProblemDescDB()

defaultconstructor

The default constructor:dbRepis NULL in this case.This makesit necessaryto checkfor NULL in thecopy
constructor, assignmentoperator, anddestructor.

8.115.2.2 ProblemDescDB(ParallelLibrary & parallel_lib, CommandLineHandler & cmd_line_handler)

standardconstructor

This is the primary envelopeconstructorwhich usesproblem_dbto build a fully populateddb object. It only
needsto extract enoughdatato properly executeget_db(problem_db),since the constructoroverloadedwith
BaseConstructorbuilds theactualbaseclassdatainheritedby thederivedclasses.

8.115.2.3 ProblemDescDB(ParallelLibrary & parallel_lib)

library modeconstructor

This is thelibrary modeenvelopeconstructorwhichdoesnothaveaccessto commandline options.

8.115.2.4 ProblemDescDB(constProblemDescDB& db)

copy constructor

Copy constructormanagessharingof dbRepandincrementingof referenceCount.

8.115.2.5 � ProblemDescDB()

destructor

DestructordecrementsreferenceCountandonly deletesdbRepwhenreferenceCountreacheszero.
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8.115.2.6 ProblemDescDB(BaseConstructor, ParallelLibrary & parallel_lib) [protected]

derivedclassconstructors- Coplien,p. 139)

This constructoris the onewhich must build the baseclassdatafor all derived classes.get_db()instantiates
a derived classletter and the derived constructorselectsthis baseclassconstructorin its initialization list (to
avoid therecursionof thebaseclassconstructorcalling get_db()again).SincetheletterIS therepresentation,its
representationpointeris setto NULL (anuninitializedpointercausesproblemsin � ProblemDescDB).

8.115.3 Member Function Documentation

8.115.3.1 ProblemDescDBoperator= (constProblemDescDB& db)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old dbRep,assignsnew dbRep,andincrementsreference-
Countfor new dbRep.

8.115.3.2 void manage_inputs(CommandLineHandler & cmd_line_handler)

normalAPI employedin main.C.

Managecommandline inputsusingtheCommandLineHandlerclassandparsetheinput �le.

8.115.3.3 void manage_inputs(constchar � dakota_input_�le, void(� )(void � ) callback = NULL, void �
callback_data= NULL)

library_mode.C.

Parsetheinput �le, broadcastit to all processors,andpost-processthedataonall processors.

8.115.3.4 void parse_inputs(constchar � dakota_input_�le, void(� )(void � ) callback = NULL, void �
callback_data= NULL)

havebeenprovided.

Parsetheinput �le, executethecallbackfunction(if present),andperformbasicchecksonkeywordcounts.

8.115.3.5 ProblemDescDB� get_db(ParallelLibrary & parallel_lib, CommandLineHandler &
cmd_line_handler) [ private]

correctletterclass

InitializesdbRepto theappropriatederivedtype.Thestandardderivedclassconstructorsareinvoked.
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8.115.3.6 ProblemDescDB� get_db(ParallelLibrary & parallel_lib) [private]

correctletterclass

InitializesdbRepto anNIDR instancefor library mode.Thestandardderivedclassconstructorsareinvoked.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� ProblemDescDB.H
� ProblemDescDB.C
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8.116 PStudyDACE ClassReference

designof experimentsmethods.

Inheritancediagramfor PStudyDACE::

PStudyDACE

Analyzer

Iterator

DDACEDesignCompExp FSUDesignCompExp ParamStudy PSUADEDesignCompExp

ProtectedMember Functions

� PStudyDACE(Model &model)

constructor

� PStudyDACE(NoDBBaseConstructor, Model&model)

alternateconstructorfor instantiations"on the�y"

� � PStudyDACE()

destructor

� void run ()

run theiterator; portion of run_iterator()

� constVariables& variables_results() const

returna single�nal iterator solution(variables)

� constResponse& response_results() const

returna single�nal iterator solution(response)

� void response_results_active_set(constActiveSet&set)

settherequesteddatafor the�nal iterator responseresults

� void print_results(ostream&s)

print the�nal iterator results

� virtual void extract_trends()=0
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Rede�nestherun_iterator virtual functionfor thePStudy/DACEbranch.

� void update_best(constRealVector&vars,constResponse&response,constint eval_num)

comparescurrentevaluationto bestevaluationandupdatesbest

ProtectedAttrib utes

� VariablesbestVariables

bestvariablesfoundduring thestudy

� ResponsebestResponse

bestresponsefoundduring thestudy

� RealbestObjFn

bestobjectivefunctionfoundduring thestudy

� RealbestConViol

precedenceoverobjectivefunctionreduction.

� size_tnumObjFns

numberof objectivefunctions

� size_tnumLSqTerms

numberof leastsquaresterms

8.116.1 DetailedDescription

designof experimentsmethods.

The PStudyDACE baseclassmanagescommondataand functions,suchas thoseinvolving the bestsolutions
locatedduringtheparametersetevaluationsor theprintingof �nal results.

8.116.2 Member Function Documentation

8.116.2.1 void run () [ inline, protected, virtual]

run theiterator;portionof run_iterator()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is the virtual run function
for theiteratorclasshierarchy. All derivedclassesneedto rede�neit.

Reimplementedfrom Iterator.
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8.116.2.2 void print_r esults(ostream& s) [protected, virtual]

print the�nal iteratorresults

Thisvirtual functionprovidesadditionaliterator-speci�c �nal resultsoutputsbeyondthefunctionevaluationsum-
maryprintedin post_run().

Reimplementedfrom Iterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaPStudyDACE.H
� DakotaPStudyDACE.C
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8.117 PSUADEDesignCompExpClassReference

Wrapperclassfor thePSUADE library.

Inheritancediagramfor PSUADEDesignCompExp::

PSUADEDesignCompExp

PStudyDACE

Analyzer

Iterator

Public Member Functions

� PSUADEDesignCompExp(Model&model)

primaryconstructorfor building a standard DACE iterator

� � PSUADEDesignCompExp()

destructor

� void extract_trends()

Rede�nestherun_iterator virtual functionfor thePStudy/DACEbranch.

� void sampling_reset(int min_samples,int rec_samples,boolall_data_�ag,bool stats_�ag)

resetsamplingiterator

� constString& sampling_scheme() const

returnsamplingname

� void vary_pattern(boolpattern_�ag)

setsvaryPatternin derivedclassesthat supportit

� void get_parameter_sets(constModel &model)

Returnsoneblock of samples(ndim� num_samples).
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PrivateMember Functions

� void enforce_input_rules()

enforcesanitychecks/modi�cationsfor theuserinputspeci�cation

PrivateAttrib utes

� int samplesSpec

initial speci�cationof numberof samples

� int numSamples

currentnumberof samplesto beevaluated

� constIntArray & varPartitionsSpec

numberof partitionsin each variabledirection

� int numPartitions

numberof partitionsto passto PSUADE(levels= partitions+ 1)

� bool allDataFlag

Iterator::all_variables()andIterator::all_responses().

� size_tnumDACERuns

counterfor numberof run() executionsfor this object

� bool varyPattern

but are still repeatable

� int originalSeed

(allowsrepeatableresults)

� int randomSeed

currentseedfor therandomnumbergenerator

8.117.1 DetailedDescription

Wrapperclassfor thePSUADE library.

ThePSUADEDesignCompExpclassprovidesawrapperfor PSUADE, aC++ designof experimentslibrary from
LawrenceLivermoreNationalLaboratory. Currentlythis classonly includesthePSUADE Morris One-at-a-time
(MOAT) methodto uniformly sampletheparameterspacespannedby theactive boundsof thecurrentModel. It
returnsall generatedsamplesandtheir correspondingresponsesaswell asthebestsamplefound.
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8.117.2 Constructor & Destructor Documentation

8.117.2.1 PSUADEDesignCompExp(Model & model)

primaryconstructorfor building a standardDACEiterator

Thisconstructoris calledfor a standarditeratorbuilt with datafrom probDescDB.

8.117.3 Member Function Documentation

8.117.3.1 void enforce_input_rules() [private]

enforcesanitychecks/modi�cationsfor theuserinput speci�cation

Usersmayinput a varietyof quantities,but this functionmustenforceany restrictionsimposedby thesampling
algorithms.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� PSUADEDesignCompExp.H
� PSUADEDesignCompExp.C

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.118RecastBaseConstructorStruct Reference 639

8.118 RecastBaseConstructorStruct Reference

instantiations.

Public Member Functions

� RecastBaseConstructor(int=0)

C++ structscanhaveconstructors.

8.118.1 DetailedDescription

instantiations.

RecastBaseConstructoris usedto overloadtheconstructorusedfor on-the-�y Model instantiations.Puttingthis
structhereavoidscirculardependencies.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing �le:

� global_defs.h
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8.119 RecastModelClassReference

in orderto recasttheform of its inputsand/oroutputs.

Inheritancediagramfor RecastModel::

RecastModel

Model

Public Member Functions

� RecastModel(Model &sub_model, const Sizet2DArray &vars_map_indices,bool nonlinear_vars_-
mapping,void(� variables_map)(const Variables&recast_vars, Variables&sub_model_vars),void(� set_-
map)(constActiveSet&recast_set,ActiveSet&sub_model_set),const Sizet2DArray &primary_resp_-
map_indices,constSizet2DArray &secondary_resp_map_indices, size_t recast_secondary_offset, const
BoolDequeArray&nonlinear_resp_mapping, void(� primary_resp_map)(const Variables&sub_model_-
vars,constVariables&recast_vars,constResponse&sub_model_response,Response&recast_response),
void(� secondary_resp_map)(const Variables &sub_model_vars, const Variables &recast_vars, const
Response&sub_model_response,Response&recast_response))

standard constructor

� RecastModel(Model &sub_model,size_t num_recast_primary_fns,size_t num_recast_secondary_fns,
size_trecast_secondary_offset)

alternateconstructor

� � RecastModel()

destructor

� void initialize (constSizet2DArray &vars_map_indices,bool nonlinear_vars_mapping, void(� variables_-
map)(const Variables &recast_vars, Variables &sub_model_vars), void(� set_map)(constActiveSet
&recast_set, ActiveSet &sub_model_set), const Sizet2DArray &primary_resp_map_indices, const
Sizet2DArray &secondary_resp_map_indices, const BoolDequeArray &nonlinear_resp_mapping,
void(� primary_resp_map)(const Variables &sub_model_vars, const Variables &recast_vars, const
Response &sub_model_response,Response &recast_response),void(� secondary_resp_map)(const
Variables &sub_model_vars, const Variables &recast_vars, const Response&sub_model_response,
Response&recast_response))

completesinitialization of theRecastModelafter alternateconstruction

� void submodel_supports_estimated_derivatives(bool ssed_�ag)

overridethesubmodel's derivativeestimationbehavior

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.119RecastModelClassReference 641

ProtectedMember Functions

� void derived_compute_response(constActiveSet&set)

(forward to subModel.compute_response())

� void derived_asynch_compute_response(constActiveSet&set)

(forward to subModel.asynch_compute_response())

� constResponseArray& derived_synchronize()

(forward to subModel.synchronize())

� constIntResponseMap& derived_synchronize_nowait ()

(forward to subModel.synchronize_nowait())

� Iterator& subordinate_iterator()

returnsub-iterator, if present,within subModel

� Model & surrogate_model()

returnsurrogatemodel,if present,within subModel

� Model & truth_model()

returntruth model,if present,within subModel

� void derived_subordinate_models(ModelList&ml, bool recurse_�ag)

addsubModelto list andrecurseinto subModel

� void update_from_subordinate_model (bool recurse_�ag=true)

passrequestto subModelif recursingandthenupdatefromit

� Interface& interface()

returnsubModelinterface

� void surrogate_function_indices(constIntSet&surr_fn_indices)

forward to subModel

� void surrogate_bypass(boolbypass_�ag)

modelscontainedwithin this model

� void build_approximation()

builds thesubModelapproximation

� bool build_approximation(constVariables&vars,constResponse&response)

builds thesubModelapproximation

� void update_approximation(constVariables&vars,constResponse&response,bool rebuild_�ag)

updatesthesubModelapproximation
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� void update_approximation(constVariablesArray&vars_array, constResponseArray&resp_array, bool
rebuild_�ag)

updatesthesubModelapproximation

� void append_approximation(constVariables&vars,constResponse&response,bool rebuild_�ag)

appendsthesubModelapproximation

� void append_approximation(constVariablesArray&vars_array, constResponseArray&resp_array, bool
rebuild_�ag)

appendsthesubModelapproximation

� Array< Approximation> & approximations()

retrievethesetof ApproximationsfromthesubModel

� constRealVectorArray& approximation_coef�cients ()

retrievetheapproximationcoef�cients fromthesubModel

� void approximation_coef�cients (constRealVectorArray&approx_coeffs)

settheapproximationcoef�cients within thesubModel

� void print_coef�cients (ostream&s, size_tindex) const

print a particular setof approximationcoef�cients within thesubModel

� constRealVector& approximation_variances(constRealVector&c_vars)

retrievetheapproximationvariancesfromthesubModel

� constList< SurrogateDataPoint> & approximation_data(size_tindex)

retrievetheapproximationdatafromthesubModel

� void component_parallel_mode(shortmode)

virtual functionrede�nition is simplya sanitycheck.

� Stringlocal_eval_synchronization()

returnsubModellocal synchronizationsetting

� int local_eval_concurrency ()

returnsubModellocal evaluationconcurrency

� bool derived_master_overload() const

evaluation(requestforwardedto subModel)

� void derived_init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setup RecastModelfor parallel operations(requestforwardedto subModel)

� void derived_init_serial()
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setup RecastModelfor serial operations(requestforwardedto subModel).

� void derived_set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

setactiveparallel con�guration within subModel

� void derived_free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)

to subModel)

� void serve ()

Completeswhena terminationmessage is receivedfromstop_servers().

� void stop_servers()

whenRecastModeliteration is complete.

� constString& interface_id() const

returnthesubModelinterfaceidenti�er

� int evaluation_id() const

forwardedto subModel)

� void set_evaluation_reference()

(requestforwardedto subModel)

� void �ne_grained_evaluation_counters()

request�ne-grainedevaluationreportingwithin subModel

� void print_evaluation_summary(ostream&s, bool minimal_header=false,bool relative_count=true)const

forwardedto subModel)

PrivateMember Functions

� void set_mapping(constActiveSet&recast_set,ActiveSet&sub_model_set)

into sub_model_setfor usewith subModel.

� void update_from_sub_model ()

updatecurrentvariables/labels/bounds/targetsfromsubModel

PrivateAttrib utes

� Model subModel

thesub-modelunderlyingthefunctionpointers
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� Sizet2DArray varsMapIndices

subModelvariables)

� bool nonlinearVarsMapping

Hessiansare managedper function,not pervariable.

� bool respMapping

are supplied

� Sizet2DArray primaryRespMapIndices

to RecastModelResponse).

� Sizet2DArray secondaryRespMapIndices

to RecastModelresponse).

� BoolDequeArraynonlinearRespMapping

augmentthesubModelfunctionvalue/gradientrequirements.

� IntActiveSetMaprecastSetMap

Neededfor currentResponseupdatein synchronizationroutines.

� IntVariablesMaprecastVarsMap

synchronizationroutines.

� IntVariablesMapsubModelVarsMap

synchronizationroutines.

� ResponseArrayrecastResponseArray

arrayof recastresponsesusedby RecastModel::derived_synchronize()

� IntResponseMaprecastResponseMap

mapof recastresponsesusedby RecastModel::derived_synchronize_nowait()

� void(� variablesMapping)(constVariables&recast_vars,Variables&sub_model_vars)

holdspointerfor variablesmappingfunctionpassedin ctor/initialize

� void(� setMapping)(constActiveSet&recast_set,ActiveSet&sub_model_set)

holdspointerfor setmappingfunctionpassedin ctor/initialize

� void(� primaryRespMapping)(constVariables&sub_model_vars, constVariables&recast_vars, const
Response&sub_model_response,Response&recast_response)

ctor/initialize

� void(� secondaryRespMapping)(constVariables&sub_model_vars,constVariables&recast_vars,const
Response&sub_model_response,Response&recast_response)

ctor/initialize
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8.119.1 DetailedDescription

in orderto recasttheform of its inputsand/oroutputs.

The RecastModelclassusesfunction pointersto allow recastingof the subModelinput/outputinto new prob-
lem forms. This is currentlyusedto recastSBO approximatesubproblems,but canbe usedfor multiobjective,
input/outputscaling,andotherproblemmodi�cationsin thefuture.

8.119.2 Constructor & Destructor Documentation

8.119.2.1 RecastModel(Model & sub_model, size_tnum_recast_primary_fns, size_t
num_recast_secondary_fns, size_trecast_secondary_offset)

alternateconstructor

This alternateconstructordefersinitialization of the function pointersuntil a separatecall to initialize(), and
acceptsthe minimum information neededto constructcurrentVariables,currentResponse,and userDe�ned-
Constraints.Theresultingmodelis suf�ciently completefor passingto an Iterator.

8.119.3 Member Function Documentation

8.119.3.1 void initialize (constSizet2DArray & vars_map_indices, bool nonlinear_vars_mapping,
void(� )(constVariables &r ecast_vars, Variables &sub_model_vars) variables_map,
void(� )(constActiveSet&r ecast_set,ActiveSet&sub_model_set)set_map, constSizet2DArray
& primary_resp_map_indices, constSizet2DArray & secondary_resp_map_indices, const
BoolDequeArray & nonlinear_resp_mapping, void(� )(constVariables&sub_model_vars, const
Variables &r ecast_vars, constResponse&sub_model_response,Response&r ecast_response)
primary_resp_map, void(� )(constVariables &sub_model_vars, constVariables &r ecast_vars,
constResponse&sub_model_response,Response&r ecast_response)secondary_resp_map)

completesinitializationof theRecastModelafteralternateconstruction

This function is usedfor late initialization of the recastingfunctions. It is usedin concertwith the alternate
constructor.

8.119.3.2 void update_from_sub_model() [ private]

updatecurrentvariables/labels/bounds/targetsfrom subModel

Updateinactive valuesandlabelsin currentVariablesandinactive boundconstraintsin userDe�nedConstraints
from variablesandconstraintsdatawithin subModel.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� RecastModel.H
� RecastModel.C

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.120ResponseClassReference 647

8.120 ResponseClassReference

Responseprovidesthehandleclass.

Public Member Functions

� Response()

defaultconstructor

� Response(constVariables&vars,constProblemDescDB&problem_db)

standard constructorbuilt fromproblemdescriptiondatabase

� Response(constActiveSet&set)

alternateconstructorusinglimiteddata

� Response(constResponse&response)

copyconstructor

� � Response()

destructor

� Responseoperator=(constResponse&response)

assignmentoperator

� size_tnum_functions() const

returnthenumberof responsefunctions

� constActiveSet& active_set() const

returntheactiveset

� void active_set(constActiveSet&set)

settheactiveset

� constShortArray& active_set_request_vector() const

returntheactivesetrequestvector

� void active_set_request_vector(constShortArray&asrv)

settheactivesetrequestvector

� constUIntArray & active_set_derivative_vector() const

returntheactivesetderivativevector
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� void active_set_derivative_vector(constUIntArray &asdv)

settheactivesetderivativevector

� constString& responses_id() const

returntheresponseidenti�er

� constString& function_label(constsize_t&i) const

returna responsefunctionidenti�er string

� constStringArray& function_labels() const

returntheresponsefunctionidenti�er strings

� void function_label(constString&label, constsize_t&i)

seta responsefunctionidenti�er string

� void function_labels(constStringArray&labels)

settheresponsefunctionidenti�er strings

� constReal& function_value(constsize_t&i) const

returna functionvalue

� constRealVector& function_values() const

returnall functionvalues

� void function_value(constReal&function_val,constsize_t&i)

seta functionvalue

� void function_values(constRealVector&function_vals)

setall functionvalues

� constRealBaseVector& function_gradient(constsize_t&i) const

returna functiongradient

� constRealMatrix& function_gradients() const

returnall functiongradients

� void function_gradient(constRealBaseVector&function_grad,constsize_t&i)

seta functiongradient

� void function_gradients(constRealMatrix&function_grads)

setall functiongradients

� constRealMatrix& function_hessian(constsize_t&i) const

returna functionHessian

� constRealMatrixArray& function_hessians() const
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returnall functionHessians

� void function_hessian(constRealMatrix&function_hessian,constsize_t&i)

seta functionHessian

� void function_hessians(constRealMatrixArray&function_hessians)

setall functionHessians

� void read(istream&s)

reada responseobjectfroman istream

� void write (ostream&s) const

write a responseobjectto anostream

� void read_annotated(istream&s)

reada responseobjectin annotatedformatfroman istream

� void write_annotated(ostream&s) const

write a responseobjectin annotatedformatto anostream

� void read_tabular (istream&s)

readresponseRep::functionValuesin tabular formatfroman istream

� void write_tabular (ostream&s) const

write responseRep::functionValuesin tabular formatto an ostream

� void read(BiStream&s)

reada responseobjectfromthebinary restartstream

� void write (BoStream&s) const

write a responseobjectto thebinary restartstream

� void read(MPIUnpackBuffer &s)

reada responseobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a responseobjectto a packedMPI buffer

� Responsecopy () const

a deepcopyfor usein historymechanisms

� int data_size()

handleclassforward to correspondingbodyclassmemberfunction

� void read_data(double� response_data)

handleclassforward to correspondingbodyclassmemberfunction
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� void write_data(double� response_data)

handleclassforward to correspondingbodyclassmemberfunction

� void overlay(constResponse&response)

handleclassforward to correspondingbodyclassmemberfunction

� void copy_results(constResponse&response)

differentderivativearray sizingbetweenthetwo responseobjects.

� void copy_results (const RealVector &source_fn_vals, const RealMatrix &source_fn_grads,const
RealMatrixArray&source_fn_hessians,constActiveSet&source_set)

object.Care is takento allow differentderivativearraysizing.

� void copy_results_partial(size_tstart_index_target,size_tnum_items,constResponse&response,size_t
start_index_source)

Theresponseobjectsmayhavedifferentnumbers of responsefunctions.

� void copy_results_partial(size_tstart_index_target, size_tnum_items,constRealVector &source_fn_-
vals, constRealMatrix&source_fn_grads,constRealMatrixArray&source_fn_hessians,constActiveSet
&source_set,size_tstart_index_source)

of responsefunctions.

� void reshape(constsize_t&num_fns,constsize_t&num_params,boolgrad_�ag,boolhess_�ag)

rehapesresponsedataarrays

� void reset()

handleclassforward to correspondingbodyclassmemberfunction

� void reset_inactive ()

handleclassforward to correspondingbodyclassmemberfunction

� bool is_null () const

functionto check responseRep(doesthis handlecontaina body)

PrivateAttrib utes

� ResponseRep� responseRep

pointerto thebody(handle-bodyidiom)
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Friends

� bool operator==(constResponse&resp1,constResponse&resp2)

equalityoperator

� bool operator!=(constResponse&resp1,constResponse&resp2)

inequalityoperator

8.120.1 DetailedDescription

Responseprovidesthehandleclass.

TheResponseclassis a containerclassfor anabstractsetof functions(functionValues)andtheir �rst (function-
Gradients)andsecond(functionHessians)derivatives. Thefunctionsmayinvolve objective andconstraintfunc-
tions (optimizationdataset), leastsquaresterms(parameterestimationdataset),or genericresponsefunctions
(uncertaintyquanti�cation dataset). It is not currentlypart of a classhierarchy, sincethe abstractionhasbeen
suf�ciently generalandhasnot requiredspecialization.For memoryef�ciency, it employs the"handle-bodyid-
iom" approachto referencecountingandrepresentationsharing(seeCoplien"AdvancedC++", p. 58), for which
ResponseservesasthehandleandResponseRepservesasthebody.

8.120.2 Constructor & Destructor Documentation

8.120.2.1 Response()

defaultconstructor

Needa populatedproblemdescriptiondatabaseto build a meaningfulResponseobject, so set the response-
Rep=NULL in default constructorfor ef�ciency. This thenrequiresa checkon NULL in thecopy constructor,
assignmentoperator, anddestructor.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaResponse.H
� DakotaResponse.C
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8.121 ResponseRepClassReference

ResponseRepprovidesthebodyclass.

PrivateMember Functions

� ResponseRep()

defaultconstructor

� ResponseRep(constVariables&vars,constProblemDescDB&problem_db)

standard constructorbuilt fromproblemdescriptiondatabase

� ResponseRep(constActiveSet&set)

alternateconstructorusinglimiteddata

� � ResponseRep()

destructor

� void read(istream&s)

reada responseRepobjectfroman istream

� void write (ostream&s) const

write a responseRepobjectto anostream

� void read_annotated(istream&s)

reada responseRepobjectfroman istream(annotatedformat)

� void write_annotated(ostream&s) const

write a responseRepobjectto anostream(annotatedformat)

� void read_tabular (istream&s)

readfunctionValuesfroman istream(tabular format)

� void write_tabular (ostream&s) const

write functionValuesto an ostream(tabular format)

� void read(BiStream&s)

reada responseRepobjectfroma binary stream

� void write (BoStream&s) const

write a responseRepobjectto a binary stream
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� void read(MPIUnpackBuffer &s)

reada responseRepobjectfroma packedMPI buffer

� void write (MPIPackBuffer &s) const

write a responseRepobjectto a packedMPI buffer

� int data_size()

double� response_dataarrayspassedinto read_dataandwrite_data.

� void read_data(double� response_data)

readfroman incomingdouble� array

� void write_data(double� response_data)

write to an incomingdouble� array

� void overlay(constResponse&response)

addincomingresponseto functionValues/Gradients/Hessians

� void copy_results (const RealVector &source_fn_vals, const RealMatrix &source_fn_grads,const
RealMatrixArray&source_fn_hessians,constActiveSet&source_set)

updatethis responseobjectfromcomponentsof anotherresponseobject

� void copy_results_partial(size_t start_index_target, size_t num_items,const RealVector &source_fn_-
vals, constRealMatrix&source_fn_grads,constRealMatrixArray&source_fn_hessians,constActiveSet
&source_set,size_tstart_index_source)

anotherresponseobject

� void reshape(constsize_t&num_fns,constsize_t&num_params,boolgrad_�ag,bool hess_�ag)

rehapesresponsedataarrays

� void reset()

resetsall responsedatato zero

� void reset_inactive ()

resetsall inactiveresponsedatato zero

� void active_set_request_vector(constShortArray&asrv)

of responsefunctions

� void active_set_derivative_vector(constUIntArray &asdv)

functionGradients/functionHessiansif needed
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PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingresponseRep

� RealVectorfunctionValues

abstract setof responsefunctions

� RealMatrixfunctionGradients

�r st derivativesof theresponsefunctions

� RealMatrixArrayfunctionHessians

secondderivativesof theresponsefunctions

� ActiveSetresponseActiveSet

copyof theActiveSetusedby theModelto generatea Responseinstance

� StringArrayfunctionLabels

responsefunctionidenti�ers usedto improveoutputreadability

� StringidResponses

responseidenti�er string fromtheinput �le

Friends

� classResponse

thehandleclasscanaccessattributesof thebodyclassdirectly

� bool operator==(constResponseRep&rep1,constResponseRep&rep2)

equalityoperator

8.121.1 DetailedDescription

ResponseRepprovidesthebodyclass.

The ResponseRepclassis the "representation"of the responsecontainerclass. It is the "body" portion of the
"handle-bodyidiom" (seeCoplien"AdvancedC++", p. 58). Thehandleclass(Response) providesfor memory
ef�ciency in managementof multiple responseobjectsthroughreferencecountingandrepresentationsharing.
Thebodyclass(ResponseRep) actuallycontainstheresponsedata(functionValues,functionGradients,function-
Hessians,etc.).Therepresentationis hiddenin thataninstanceof ResponseRepmayonlybecreatedby Response.
Therefore,programmerscreateinstancesof the Responsehandleclass,andonly needto be awareof the han-
dle/bodymechanismswhen it comesto managingshallow copies(sharedrepresentation)versusdeepcopies
(separaterepresentationusedfor historymechanisms).
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8.121.2 Constructor & Destructor Documentation

8.121.2.1 ResponseRep(constVariables& vars, constProblemDescDB& problem_db) [private]

standardconstructorbuilt from problemdescriptiondatabase

Thestandardconstructorusedby Dakota::ModelRep.

8.121.2.2 ResponseRep(constActiveSet& set) [private]

alternateconstructorusinglimited data

Usedfor building a responseobject of the correctsize on the �y (e.g., by slave analysisservers performing
execute()on a local_response).functionLabelsis not neededfor this purposesinceit' s not passedin the MPI
send/recvbuffers.However, NPSOLOptimizer'suser-de�ned functionsoptionusesthisconstructorto build best-
ResponseandbestResponseneedsfunctionLabelsfor I/O, soconstructionof functionLabelshasbeenadded.

8.121.3 Member Function Documentation

8.121.3.1 void read(istream& s) [private]

readaresponseRepobjectfrom anistream

ASCII versionof readneedscapabilitiesfor capturingdataomissionsor formattingerrors(resultingfrom user
erroror asynchracecondition)andanalysisfailures(resultingfrom nonconvergence,instability, etc.).

8.121.3.2 void write (ostream& s) const [private]

write a responseRepobjectto anostream

ASCII versionof write.

8.121.3.3 void read_annotated(istream& s) [private]

readaresponseRepobjectfrom anistream(annotatedformat)

read_annotated()is usedfor neutral�le translationof restart�les. Sinceobjectsarebuilt solely from this data,
annotationsareused.This versioncloselymirrorstheBiStreamversion.

8.121.3.4 void write_annotated(ostream& s) const [private]

write a responseRepobjectto anostream(annotatedformat)
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write_annotated()is usedfor neutral�le translationof restart�les. Sinceobjectsneedto bebuild solelyfrom this
data,annotationsareused.This versioncloselymirrors the BoStreamversion,with theexceptionof theuseof
whitespacebetween�elds.

8.121.3.5 void read_tabular (istream& s) [private]

readfunctionValuesfrom anistream(tabular format)

read_tabularis usedto readfunctionValuesin tabular format.It is currentlyonly usedby ApproximationInterfaces
in readingsamplesfrom a�le. Thereis insuf�cient datain atabular �le to build completeresponseobjects;rather,
theresponseobjectmustbeconstructeda priori andthenits functionValuescanbeset.

8.121.3.6 void write_tabular (ostream& s) const [private]

write functionValuesto anostream(tabular format)

write_tabular is usedfor outputof functionValuesin a tabular formatfor conveniencein post-processing/plotting
of DAKOTA results.

8.121.3.7 void read(BiStream& s) [private]

readaresponseRepobjectfrom a binarystream

Binary versiondiffers from ASCII versionin 2 primaryways: (1) it lacksformatting. (2) the Responsehasnot
beensizeda priori. In readingdatafrom the binary restart�le, a ParamResponsePair wasconstructedwith its
default constructorwhich calledthe Responsedefault constructor. Therefore,we must�rst readsizingdataand
resizeall of thearrays.

8.121.3.8 void write (BoStream& s) const [ private]

write a responseRepobjectto a binarystream

Binaryversiondiffersfrom ASCII versionin 2 primaryways:(1) It lacksformatting.(2) In readingdatafrom the
binary restart�le, ParamResponsePairsareconstructedwith their default constructorwhich calls the Response
defaultconstructor. Therefore,wemust�rst write sizingdatasothatResponseRep::read(BoStream&s)canresize
thearrays.

8.121.3.9 void read(MPIUnpackBuffer & s) [private]

readaresponseRepobjectfrom a packedMPI buffer

UnpackBuffer versiondiffersfrom BiStreamversionin theomissionof functionLabels.Masterprocessorretains
labelsandinterfaceids andcommunicatesasvandresponsedataonly with slaves.

8.121.3.10 void write (MPIPackBuffer & s) const [private]

write a responseRepobjectto a packedMPI buffer
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MPIPackBuffer versiondiffersfrom BoStreamversiononly in theomissionof functionLabels.Themasterpro-
cessorretainslabelsandids andcommunicatesasvandresponsedataonly with slaves.

8.121.3.11 void copy_results(constRealVector & source_fn_vals, constRealMatrix & source_fn_grads,
constRealMatrixArray & source_fn_hessians, constActiveSet& source_set) [private]

updatethis responseobjectfrom componentsof anotherresponseobject

Copy function values/gradients/Hessiansdata _only_. Preventsunwantedoverwriting of responseActiveSet,
functionLabels,etc.Also, careis takento accountfor differencesin derivativevariablematrix sizing.

8.121.3.12 void copy_results_partial (size_tstart_index_target, size_tnum_items, const RealVector
& source_fn_vals, constRealMatrix & source_fn_grads, constRealMatrixArray &
source_fn_hessians, constActiveSet& source_set, size_tstart_index_source) [private]

anotherresponseobject

Copy function values/gradients/Hessiansdata _only_. Preventsunwantedoverwriting of responseActiveSet,
functionLabels,etc.Also, careis takento accountfor differencesin derivativevariablematrix sizing.

8.121.3.13 void reshape(constsize_t& num_fns, constsize_t& num_params, bool grad_�ag, bool
hess_�ag) [ private]

rehapesresponsedataarrays

ReshapefunctionValues,functionGradients,andfunctionHessiansaccordingto num_fns,num_params,grad_�ag,
andhess_�ag.

8.121.3.14 void reset() [private]

resetsall responsedatato zero

Resetall numericalresponsedata(not labels,ids,or activeset)to zero.

8.121.3.15 void reset_inactive() [ private]

resetsall inactiveresponsedatato zero

Usedto clearoutany inactivedataleft over from previousevaluations.

8.121.4 Member Data Documentation

8.121.4.1 RealMatrix functionGradients [private]

�rst derivativesof theresponsefunctions
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the gradientvectors(plural) arearrangedasa Jacobianmatrix (singular)with (row, col) = (responsefn index,
variableindex).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaResponse.H
� DakotaResponse.C
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8.122 SequentialHybridStrategyClassReference

modelsof varying�delity .

Inheritancediagramfor SequentialHybridStrategy::

SequentialHybridStrategy

HybridStrategy

Strategy

Public Member Functions

� SequentialHybridStrategy (ProblemDescDB&problem_db)

constructor

� � SequentialHybridStrategy ()

destructor

ProtectedMember Functions

� void run_strategy ()

iterators ondifferentmodelsof varying�delity

� constVariables& variables_results() const

returnthe�nal solutionfromselectedIterators (variables)

� constResponse& response_results() const

returnthe�nal solutionfromselectedIterators (response)

� void initialize_iterator(int job_index)

schedulingfunction(serve_iterators() or static_schedule_iterators())

� void pack_parameters_buffer (MPIPackBuffer &send_buffer, int job_index)

pack a send_buffer for assigningan iterator job to a server

� void unpack_parameters_buffer (MPIUnpackBuffer &recv_buffer)

unpack a recv_buffer for acceptingan iterator job fromthescheduler
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� void pack_results_buffer (MPIPackBuffer &send_buffer, int job_index)

pack a send_buffer for returningiterator resultsfroma server

� void unpack_results_buffer (MPIUnpackBuffer &recv_buffer, int job_index)

unpack a recv_buffer for acceptingiterator resultsfroma server

� void update_local_results(int job_index)

updatelocal prpResultswith currentiteration results

PrivateMember Functions

� void run_sequential()

run a sequentialhybrid

� void run_sequential_adaptive()

run a sequentialadaptivehybrid

� void partition_results(int job_index, size_t&start_index, size_t&job_size)

extractionfromprpResults

� void extract_parameter_sets(int job_index, VariablesArray&partial_param_sets)

extractpartial_param_setsfromprpResultsbasedon job_index

� void extract_results_sets(int job_index, PRPArray &partial_prp_results)

extractpartial_prp_resultsfromprpResultsbasedon job_index

� void merge_results_sets(int job_index, PRPArray &partial_prp_results)

merge partial_prp_resultsinto prpResultsbasedon job_index

� void update_local_results(PRPArray &partial_prp_results,int job_id)

updatethepartial setof �nal resultsfromthelocal iterator execution

� void initialize_iterator(constVariablesArray&param_sets)

initialize_iterator(int) to updatetheactiveModelandIterator

PrivateAttrib utes

� StringhybridType

sequentialor sequential_adaptive

� size_tseqCount

hybridsequencecounter:0 to numIterators-1
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� size_tnumSolnsTransferred

to thenext iterator

� RealprogressMetric

a sequentialadaptivehybrid

� RealprogressThreshold

sequentialadaptivehybridswitchesto thenext method

8.122.1 DetailedDescription

modelsof varying�delity .

Thesequentialhybridminimizationstrategy hastwo approaches:(1) thenon-adaptivesequentialhybrid runsone
methodto completion,passesits bestresultsasthe startingpoint for a subsequentmethod,andcontinuesthis
successionuntil all methodshavebeenexecuted(thestoppingrulesarecontrolledinternallyby eachminimizer),
and(2) theadaptivesequentialhybridusesadaptivestoppingrulesfor theminimizersthatarecontrolledexternally
by thestrategy. Notethatwhile thestrategy is targetedatminimizers,any iteratormaybeusedsolongasit de�nes
thenotionof a �nal solutionwhichcanbepassedasthestartingpoint for subsequentiterators.

8.122.2 Member Function Documentation

8.122.2.1 void pack_parameters_buffer (MPIPackBuffer & send_buffer, int job_index) [inline,
protected, virtual]

packa send_buffer for assigninganiteratorjob to a server

This virtual functionrede�nition is executedon thededicatedmasterprocessorfor self scheduling.It is not used
for peerpartitions.

Reimplementedfrom Strategy.

8.122.2.2 void unpack_parameters_buffer (MPIUnpackBuffer & recv_buffer) [inline,
protected, virtual]

unpackarecv_buffer for acceptinganiteratorjob from thescheduler

This virtual functionrede�nition is executedon an iteratorserver for dedicatedmasterself scheduling.It is not
usedfor peerpartitions.

Reimplementedfrom Strategy.
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8.122.2.3 void pack_results_buffer (MPIPackBuffer & send_buffer, int job_index) [ inline,
protected, virtual]

packasend_buffer for returningiteratorresultsfrom aserver

This virtual functionrede�nition is executedeitheron an iteratorserver for dedicatedmasterself schedulingor
onpeers2 throughn for staticscheduling.

Reimplementedfrom Strategy.

8.122.2.4 void unpack_results_buffer (MPIUnpackBuffer & recv_buffer, int job_index) [inline,
protected, virtual]

unpackarecv_buffer for acceptingiteratorresultsfrom a server

This virtual functionrede�nition is executedonanstrategy master(eitherthededicatedmasterprocessorfor self
schedulingor peer1 for staticscheduling).

Reimplementedfrom Strategy.

8.122.2.5 void run_sequential() [private]

runa sequentialhybrid

In thesequentialnonadaptivecase,thereis no interferencewith theiterators.Eachrunsuntil its own convergence
criteriais satis�ed. Status:fully operational.

8.122.2.6 void run_sequential_adaptive() [private]

runa sequentialadaptivehybrid

In thesequentialadaptivecase,thereis interferencewith theiteratorsthroughtheuseof the++ overloadedoper-
ator. iterator++runstheiteratorfor onecycle,afterwhichaprogress_metricis computed.Thisprogressmetricis
usedto dictatemethodswitchinginsteadof eachiterator's internalconvergencecriteria.Status:incomplete.

8.122.2.7 void extract_parameter_sets(int job_index, VariablesArray & partial_param_sets) [inline,
private]

extractpartial_param_setsfrom prpResultsbasedon job_index

This conveniencefunctionis executedonaniteratormaster(staticscheduling)or a strategy master(self schedul-
ing) at run initialization time andhasaccessto the full prpResultsarray(this is All-Reducedfor all peersat the
completionof eachcycle in run_sequential()).

8.122.2.8 void extract_results_sets(int job_index, PRPArray & partial_prp_results) [ inline,
private]

extractpartial_prp_resultsfrom prpResultsbasedon job_index

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.122SequentialHybridStrategyClassReference 663

Thisconveniencefunctionis executedoniteratorservers2 throughn (peerpartition)following iteratorexecutions
andprior to prpResultsAll-Reduceat bottomof run_sequential(). Therefore,someprpResultsentriesmay be
empty.

8.122.2.9 void merge_results_sets(int job_index, PRPArray & partial_prp_results) [inline,
private]

mergepartial_prp_resultsinto prpResultsbasedon job_index

This conveniencefunctionmaybeexecutedoneitheraniteratorserver (accessto only a partialprpResultsarray)
or thestrategy master(accessto full prpResultsarray).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SequentialHybridStrategy.H
� SequentialHybridStrategy.C
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8.123 SerialDirectApplicInterface ClassReference

plug-insusingassign_rep().

Inheritancediagramfor SerialDirectApplicInterface::

SerialDirectApplicInterface

DirectApplicInterface

ApplicationInterface

Interface

Public Member Functions

� SerialDirectApplicInterface(constDakota::ProblemDescDB&problem_db)

constructor

� � SerialDirectApplicInterface()

destructor

ProtectedMember Functions

� int derived_map_ac(constDakota::String&ac_name)

executeananalysiscodeportionof a directevaluationinvocation

8.123.1 DetailedDescription

plug-insusingassign_rep().

The plug-in SerialDirectApplicInterfaceresidesin namespaceSIM andusesa copy of rosenbrock()to perform
serial parameterto responsemappings. It may be activatedby specifyingthe –with-plugin con�gure option,
which activatesthe DAKOTA_PLUGIN macroin dakota_con�g.husedby main.C(which activatesthe plug-
in codeblock within that �le) andactivatesthePLUGIN_Sdeclarationde�ned in Make�le.include andusedin
Make�le.source(whichaddthisclassto thebuild). Testinput �les shouldthenuseananalysis_driverof "plugin_-
rosenbrock".

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� PluginSerialDirectApplicInterface.H
� PluginSerialDirectApplicInterface.C
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8.124 SingleMethodStrategyClassReference

singlemodel.

Inheritancediagramfor SingleMethodStrategy::

SingleMethodStrategy

Strategy

Public Member Functions

� SingleMethodStrategy (ProblemDescDB&problem_db)

constructor

� � SingleMethodStrategy ()

destructor

� void run_strategy ()

Performthestrategy byexecutingselectedIterator on userDe�nedModel.

� constVariables& variables_results() const

returnthe�nal solutionfromselectedIterator (variables)

� constResponse& response_results() const

returnthe�nal solutionfromselectedIterator (response)

PrivateAttrib utes

� Model userDe�nedModel

themodelto beiterated

� IteratorselectedIterator

theiterator
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8.124.1 DetailedDescription

singlemodel.

This strategy executesa single iteratoron a singlemodel. Sinceit doesnot provide coordinationfor multiple
iteratorsandmodels,it canconsideredto be a "fall-through" strategy in that it allows control to fall through
immediatelyto theiterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SingleMethodStrategy.H
� SingleMethodStrategy.C
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8.125 SingleModelClassReference

variablesinto responses.

Inheritancediagramfor SingleModel::

SingleModel

Model

Public Member Functions

� SingleModel(ProblemDescDB&problem_db)

constructor

� � SingleModel()

destructor

ProtectedMember Functions

� Interface& interface()

returnuserDe�nedInterface

� void derived_compute_response(constActiveSet&set)

(invokesa synchronousmap()onuserDe�nedInterface)

� void derived_asynch_compute_response(constActiveSet&set)

(invokesanasynchronousmap()on userDe�nedInterface)

� constResponseArray& derived_synchronize()

(invokessynch() onuserDe�nedInterface)

� constIntResponseMap& derived_synchronize_nowait ()

(invokessynch_nowait()onuserDe�nedInterface)

� void component_parallel_mode(shortmode)

sothisvirtual functionrede�nition is simplya sanitycheck.

� Stringlocal_eval_synchronization()
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returnuserDe�nedInterfacesynchronizationsetting

� int local_eval_concurrency ()
returnuserDe�nedInterfaceasynchronousevaluationconcurrency

� bool derived_master_overload() const
evaluation(requestforwardedto userDe�nedInterface)

� void derived_init_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)
userDe�nedInterface)

� void derived_init_serial()
userDe�nedInterface).

� void derived_set_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)
(requestforwardedto userDe�nedInterface)

� void derived_free_communicators(constint &max_iterator_concurrency, bool recurse_�ag=true)
(requestforwardedto userDe�nedInterface)

� void serve ()
Completeswhena terminationmessage is receivedfromstop_servers().

� void stop_servers()
operationswhenSingleModeliteration is complete.

� constString& interface_id() const
returntheuserDe�nedInterfaceidenti�er

� int evaluation_id() const
(requestforwardedto userDe�nedInterface)

� void set_evaluation_reference()
(requestforwardedto userDe�nedInterface)

� void �ne_grained_evaluation_counters()
request�ne-grainedevaluationreportingwithin theuserDe�nedInterface

� void print_evaluation_summary(ostream&s, bool minimal_header=false,bool relative_count=true)const

(requestforwardedto userDe�nedInterface)

PrivateAttrib utes

� InterfaceuserDe�nedInterface
theinterfaceusedfor mappingvariablesto responses
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8.125.1 DetailedDescription

variablesinto responses.

The SingleModelclassis the simplestof the derived modelclasses.It providesthe capabilitiesof the original
Model class,prior to thedevelopmentof surrogateandnestedmodelextensions.Thederivedresponsecomputa-
tion andsynchronizationfunctionsutilize asingleinterfaceto performthefunctionevaluations.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SingleModel.H
� SingleModel.C
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8.126 SNLLBaseClassReference

Baseclassfor OPT++optimizationandleastsquaresmethods.

Inheritancediagramfor SNLLBase::

SNLLBase

SNLLLeastSq SNLLOptimizer

Public Member Functions

� SNLLBase()

defaultconstructor

� SNLLBase(Model&model)

standard constructor

� � SNLLBase()

destructor

ProtectedMember Functions

� void copy_con_vals(constRealVector&local_fn_vals,NEWMAT::ColumnVector&g, constsize_t&off-
set)

constraint evaluatorfunctions

� void copy_con_vals(constNEWMAT::ColumnVector&g, RealVector&local_fn_vals,constsize_t&off-
set)

�nal solutionlogging

� void copy_con_grad(constRealMatrix&local_fn_grads,NEWMAT::Matrix &grad_g,constsize_t&off-
set)

usedby constraint evaluatorfunctions

� void copy_con_hess (const RealMatrixArray &local_fn_hessians, OPTPP::OptppArray<
NEWMAT::SymmetricMatrix> &hess_g,constsize_t&offset)

usedby constraint evaluatorfunctions

� void snll_pre_instantiate(constString&merit_fn, boolbound_constr_�ag,constint &num_constr)
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methodinstantiation

� void snll_post_instantiate(constint &num_cv, bool vendor_num_grad_�ag, constString &�nite_dif f_-
type, const Real &fdss, const int &max_iter, const int &max_fn_evals, const Real &conv_tol, const
Real&grad_tol, constReal&max_step,bool bound_constr_�ag,constint &num_constr, shortoutput_-
lev, OPTPP::OptimizeClass� the_optimizer, OPTPP::NLP0� nlf_objective, OPTPP::FDNLF1� fd_nlf1,
OPTPP::FDNLF1� fd_nlf1_con)

methodinstantiation

� void snll_pre_run(OPTPP::NLP0� nlf_objective,OPTPP::NLP� nlp_constraint,constRealVector&init_-
pt, bool bound_constr_�ag,const RealVector &lower_bnds, const RealVector &upper_bnds,const
RealMatrix&lin_ineq_coeffs, constRealVector &lin_ineq_l_bnds,constRealVector &lin_ineq_u_bnds,
constRealMatrix&lin_eq_coeffs, constRealVector&lin_eq_targets,constRealVector&nln_ineq_l_bnds,
constRealVector&nln_ineq_u_bnds,constRealVector&nln_eq_targets)

methodinvocation

� void snll_post_run(OPTPP::NLP0� nlf_objective)

methodinstantiations

Static ProtectedMember Functions

� staticvoid init_fn (int n, NEWMAT::ColumnVector&x)

An initialization mechanismprovidedbyOPT++ (not currentlyused).

ProtectedAttrib utes

� StringsearchMethod

trust_region,or tr_pds

� OPTPP::SearchStrategy searchStrat

enum:LineSearch, TrustRegion,or TrustPDS

� OPTPP::MeritFcnmeritFn

enum:NormFmu,ArgaezTapia,or VanShanno

� bool constantASVFlag

this into modeoverride, relianceonduplicatedetectioncanbeavoided.

Static ProtectedAttrib utes

� staticMinimizer � optLSqInstance

evaluatorfunctionsin order to avoidtheneedfor staticdata
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� staticbool modeOverrideFlag

Hessianrequests).

� staticEvalTypelastFnEvalLocn

evaluatorwasthelast locationof a functionevaluation

� staticint lastEvalMode

copyof modefromconstraint evaluators

� staticRealVectorlastEvalVars

copyof variablesfromconstraint evaluators

8.126.1 DetailedDescription

Baseclassfor OPT++optimizationandleastsquaresmethods.

The SNLLBaseclassprovidesa commonbaseclassfor SNLLOptimizerandSNLLLeastSq, both of which are
wrappersfor OPT++,a C++ optimizationlibrary from the ComputationalSciencesandMathematicsResearch
(CSMR)departmentat Sandia'sLivermoreCA site.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SNLLBase.H
� SNLLBase.C
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8.127 SNLLLeastSqClassReference

Wrapperclassfor theOPT++optimizationlibrary.

Inheritancediagramfor SNLLLeastSq::

SNLLLeastSq

LeastSq SNLLBase

Minimizer

Iterator

Public Member Functions

� SNLLLeastSq(Model&model)

standard constructor

� SNLLLeastSq(constString&method_name,Model &model)

alternateconstructorfor instantiationswithoutProblemDescDBsupport

� � SNLLLeastSq()

destructor

� void minimize_residuals()

Performstheiterationsto determinetheleastsquaressolution.

ProtectedMember Functions

� void derived_pre_run()

invokesSNLLBase::snll_pre_run()andperformsotherset-up

� void derived_post_run()

invokesSNLLBase::snll_post_run()andperformsothersolutionprocessing
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Static PrivateMember Functions

� staticvoid nlf2_evaluator_gn(int mode,int n, constNEWMAT::ColumnVector&x, NEWMAT::Real&f,
NEWMAT::ColumnVector&grad_f,NEWMAT::SymmetricMatrix&hess_f,int &result_mode)

value, gradient,andHessianusingtheGauss-Newtonapproximation.

� static void constraint1_evaluator_gn (int mode, int n, const NEWMAT::ColumnVector &x,
NEWMAT::ColumnVector&g, NEWMAT::Matrix &grad_g,int &result_mode)

valuesandgradientsto OPT++ Gauss-Newtonmethods.

� static void constraint2_evaluator_gn (int mode, int n, const NEWMAT::ColumnVector
&x, NEWMAT::ColumnVector &g, NEWMAT::Matrix &grad_g, OPTPP::OptppArray<
NEWMAT::SymmetricMatrix> &hess_g,int &result_mode)

values,gradients,andHessiansto OPT++ Gauss-Newtonmethods.

PrivateAttrib utes

� SNLLLeastSq� prevSnllLSqInstance

restoration in thecaseof iterator/modelrecursion

� OPTPP::NLP0� nlfObjective

objectiveNLF baseclasspointer

� OPTPP::NLP0� nlfConstraint

constraint NLF baseclasspointer

� OPTPP::NLP� nlpConstraint

constraint NLP pointer

� OPTPP::NLF2� nlf2

pointerto objectiveNLF for full Newtonoptimizers

� OPTPP::NLF2� nlf2Con

pointerto constraint NLF for full Newtonoptimizers

� OPTPP::NLF1� nlf1Con

pointerto constraint NLF for QuasiNewtonoptimizers

� OPTPP::OptimizeClass� theOptimizer

optimizerbaseclasspointer

� OPTPP::OptNewton � optnewton

Newtonoptimizerpointer.

� OPTPP::OptBCNewton � optbcnewton
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BoundconstrainedNewtonoptimizerptr.

� OPTPP::OptDHNIPS� optdhnips

DisaggregatedHessianNIPSoptimizerptr.

Static PrivateAttrib utes

� staticSNLLLeastSq� snllLSqInstance

functionsin order to avoidtheneedfor staticdata

8.127.1 DetailedDescription

Wrapperclassfor theOPT++optimizationlibrary.

The SNLLLeastSqclassprovidesa wrapperfor OPT++,a C++ optimizationlibrary of nonlinearprogramming
andpatternsearchtechniquesfrom theComputationalSciencesandMathematicsResearch(CSMR)department
at Sandia's LivermoreCA site. It usesa function pointerapproachfor which passedfunctionsmustbe either
global functionsor staticmemberfunctions. Any attribute usedwithin staticmemberfunctionsmustbe either
local to thatfunction,a staticmember, or accessedby staticpointer.

The user input mappings are as follows: max_iterations , max_function_evaluations ,
convergence_tolerance , max_step , gradient_tolerance , search_method , andsearch_-
scheme_size aresetusingOPT++'s setMaxIter(),setMaxFeval(), setFcnTol(), setMaxStep(),setGradTol(),
setSearchStrategy(), andsetSSS()memberfunctions,respectively; output verbosityis usedto toggleOPT++'s
debug modeusing the setDebug() memberfunction. Internal to OPT++, thereare 3 searchstrategies, while
the DAKOTA search_method speci�cation supports4 (value_based_line_search , gradient_-
based_line_search , trust_region , or tr_pds ). Thedifferencestemsfrom the"is_expensive" �ag in
OPT++.If thesearchstrategy is LineSearchand"is_expensive" is turnedon,thenthevalue_based_line_-
search is used.Otherwise(the"is_expensive"default is off), thealgorithmwill usethegradient_based_-
line_search . Referto [Meza,J.C.,1994]andto theOPT++sourcein theDakota/methods/OPTPPdirectory
for informationonOPT++classmemberfunctions.

8.127.2 Member Function Documentation

8.127.2.1 void nlf2_evaluator_gn (int mode, int n, constNEWMAT::ColumnVector & x, NEWMAT::Real
& f, NEWMAT::ColumnVector & grad_f, NEWMAT::SymmetricMatrix & hess_f, int &
result_mode) [ static, private]

value,gradient,andHessianusingtheGauss-Newtonapproximation.

This nlf2 evaluatorfunction is usedfor the Gauss-Newton methodin order to exploit the specialstructureof
the nonlinearleastsquaresproblem. Here, fx = sum (T_i - Tbar_i)̂ 2 and Responseis madeup of residual
functionsandtheir gradientsalongwith any nonlinearconstraints.Theobjective functionandits gradientvector
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andHessianmatrix arecomputeddirectly from the residualfunctionsandtheir derivatives(which arereturned
from theResponseobject).

8.127.2.2 void constraint1_evaluator_gn (int mode, int n, constNEWMAT::ColumnVector & x,
NEWMAT::ColumnVector & g, NEWMAT::Matrix & grad_g, int & result_mode) [static,
private]

valuesandgradientsto OPT++Gauss-Newtonmethods.

While it doesnot employ theGauss-Newton approximation,it is distinct from constraint1_evaluator()dueto its
needto anticipatetherequiredmodesfor theleastsquaresterms.This constraintevaluatorfunctionis usedwith
diaggregatedHessianNIPSandis currentlyactive.

8.127.2.3 static void constraint2_evaluator_gn (int mode, int n, constNEWMAT::ColumnVector & x,
NEWMAT::ColumnVector & g, NEWMAT::Matrix & grad_g, OPTPP::OptppArray <
NEWMAT::SymmetricMatrix > & hess_g, int & result_mode) [static, private]

values,gradients,andHessiansto OPT++Gauss-Newtonmethods.

While it doesnot employ theGauss-Newton approximation,it is distinct from constraint2_evaluator()dueto its
needto anticipatetherequiredmodesfor theleastsquaresterms.This constraintevaluatorfunctionis usedwith
full NewtonNIPSandis currentlyinactive.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SNLLLeastSq.H
� SNLLLeastSq.C
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8.128 SNLLOptimizer ClassReference

Wrapperclassfor theOPT++optimizationlibrary.

Inheritancediagramfor SNLLOptimizer::

SNLLOptimizer

Optimizer SNLLBase

Minimizer

Iterator

Public Member Functions

� SNLLOptimizer(Model&model)

standard constructor

� SNLLOptimizer(constString&method_name,Model &model)

alternateconstructorfor instantiations"on the�y"

� SNLLOptimizer(constRealVector&initial_point, constRealVector&var_lower_bnds,constRealVector
&var_upper_bnds,const RealMatrix &lin_ineq_coeffs, const RealVector &lin_ineq_lower_bnds,const
RealVector &lin_ineq_upper_bnds, const RealMatrix &lin_eq_coeffs, const RealVector &lin_eq_-
targets,constRealVector &nonlin_ineq_lower_bnds, constRealVector &nonlin_ineq_upper_bnds, const
RealVector &nonlin_eq_targets,void(� user_obj_eval)(int mode, int n, constNEWMAT::ColumnVector
&x, NEWMAT::Real &f, NEWMAT::ColumnVector &grad_f, int &result_mode), void(� user_con_-
eval)(int mode, int n, const NEWMAT::ColumnVector &x, NEWMAT::ColumnVector &g, NEW-
MAT::Matrix &grad_g,int &result_mode))

alternateconstructorfor instantiations"on the�y"

� � SNLLOptimizer()

destructor

� void �nd_optimum ()

Performstheiterationsto determinetheoptimalsolution.
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ProtectedMember Functions

� void derived_pre_run()

andperformsotherset-up

� void derived_post_run()

andperformsotherdatarecovery

Static PrivateMember Functions

� staticvoid nlf0_evaluator(int n, constNEWMAT::ColumnVector&x, NEWMAT::Real&f, int &result_-
mode)

require only functionvalues.

� static void nlf1_evaluator (int mode, int n, const NEWMAT::ColumnVector &x, NEWMAT::Real &f,
NEWMAT::ColumnVector&grad_f, int &result_mode)

valuesandgradientsto OPT++ methods.

� static void nlf2_evaluator (int mode, int n, const NEWMAT::ColumnVector &x, NEWMAT::Real &f,
NEWMAT::ColumnVector&grad_f,NEWMAT::SymmetricMatrix&hess_f,int &result_mode)

values,gradients,andHessiansto OPT++ methods.

� staticvoid constraint0_evaluator(int n, constNEWMAT::ColumnVector&x, NEWMAT::ColumnVector
&g, int &result_mode)

onlyconstraint values.

� static void constraint1_evaluator (int mode, int n, const NEWMAT::ColumnVector &x,
NEWMAT::ColumnVector&g, NEWMAT::Matrix &grad_g,int &result_mode)

valuesandgradientsto OPT++ methods.

� static void constraint2_evaluator (int mode, int n, const NEWMAT::ColumnVector
&x, NEWMAT::ColumnVector &g, NEWMAT::Matrix &grad_g, OPTPP::OptppArray<
NEWMAT::SymmetricMatrix> &hess_g,int &result_mode)

values,gradients,andHessiansto OPT++ methods.

PrivateAttrib utes

� SNLLOptimizer� prevSnllOptInstance

restoration in thecaseof iterator/modelrecursion

� OPTPP::NLP0� nlfObjective

objectiveNLF baseclasspointer

� OPTPP::NLP0� nlfConstraint
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constraint NLF baseclasspointer

� OPTPP::NLP� nlpConstraint

constraint NLP pointer

� OPTPP::NLF0� nlf0

pointerto objectiveNLF for nongradientoptimizers

� OPTPP::NLF1� nlf1

pointerto objectiveNLF for (analytic)gradient-basedoptimizers

� OPTPP::NLF1� nlf1Con

pointerto constraint NLF for (analytic)gradient-basedoptimizers

� OPTPP::FDNLF1� fdnlf1

pointerto objectiveNLF for (�nite diff) gradient-basedoptimizers

� OPTPP::FDNLF1� fdnlf1Con

pointerto constraint NLF for (�nite diff) gradient-basedoptimizers

� OPTPP::NLF2� nlf2

pointerto objectiveNLF for full Newtonoptimizers

� OPTPP::NLF2� nlf2Con

pointerto constraint NLF for full Newtonoptimizers

� OPTPP::OptimizeClass� theOptimizer

optimizerbaseclasspointer

� OPTPP::OptPDS� optpds

PDSoptimizerpointer.

� OPTPP::OptCG� optcg

CGoptimizerpointer.

� OPTPP::OptLBFGS� optlbfgs

L-BFGSoptimizerpointer.

� OPTPP::OptNewton � optnewton

Newtonoptimizerpointer.

� OPTPP::OptQNewton � optqnewton

Quasi-Newtonoptimizerpointer.

� OPTPP::OptFDNewton � optfdnewton

Finite DifferenceNewtonopt pointer.
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� OPTPP::OptBCNewton � optbcnewton

BoundconstrainedNewtonoptpointer.

� OPTPP::OptBCQNewton � optbcqnewton

BndconstrainedQuasi-Newtonopt ptr.

� OPTPP::OptBCFDNewton � optbcfdnewton

BndconstrainedFD-Newtonopt ptr.

� OPTPP::OptNIPS� optnips

NIPSoptimizerpointer.

� OPTPP::OptQNIPS� optqnips

Quasi-NewtonNIPSoptimizerpointer.

� OPTPP::OptFDNIPS� optfdnips

Finite DifferenceNIPSoptpointer.

� StringsetUpType

NonDReliabilitycurrentlyusestheuser_functionsmode.

� RealVectorinitialPoint

holdsinitial pointpassedin for "user_functions"mode.

� RealVectorlowerBounds

holdsvariablelower boundspassedin for "user_functions"mode.

� RealVectorupperBounds

holdsvariableupperboundspassedin for "user_functions"mode.

Static PrivateAttrib utes

� staticSNLLOptimizer� snllOptInstance

functionsin order to avoidtheneedfor staticdata

8.128.1 DetailedDescription

Wrapperclassfor theOPT++optimizationlibrary.

TheSNLLOptimizerclassprovidesa wrapperfor OPT++,a C++ optimizationlibrary of nonlinearprogramming
andpatternsearchtechniquesfrom theComputationalSciencesandMathematicsResearch(CSMR)department
at Sandia's LivermoreCA site. It usesa function pointerapproachfor which passedfunctionsmustbe either
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global functionsor staticmemberfunctions. Any attribute usedwithin staticmemberfunctionsmustbe either
local to thatfunction,a staticmember, or accessedby staticpointer.

The user input mappings are as follows: max_iterations , max_function_evaluations ,
convergence_tolerance , max_step , gradient_tolerance , search_method , andsearch_-
scheme_size aresetusingOPT++'s setMaxIter(),setMaxFeval(), setFcnTol(), setMaxStep(),setGradTol(),
setSearchStrategy(), andsetSSS()memberfunctions,respectively; output verbosityis usedto toggleOPT++'s
debug modeusing the setDebug() memberfunction. Internal to OPT++, thereare 3 searchstrategies, while
the DAKOTA search_method speci�cation supports4 (value_based_line_search , gradient_-
based_line_search , trust_region , or tr_pds ). Thedifferencestemsfrom the"is_expensive" �ag in
OPT++.If thesearchstrategy is LineSearchand"is_expensive" is turnedon,thenthevalue_based_line_-
search is used.Otherwise(the"is_expensive"default is off), thealgorithmwill usethegradient_based_-
line_search . Referto [Meza,J.C.,1994]andto theOPT++sourcein theDakota/methods/OPTPPdirectory
for informationonOPT++classmemberfunctions.

8.128.2 Constructor & Destructor Documentation

8.128.2.1 SNLLOptimizer (Model & model)

standardconstructor

Thisconstructoris usedfor normalinstantiationsusingdatafrom theProblemDescDB.

8.128.2.2 SNLLOptimizer (constString & method_name, Model & model)

alternateconstructorfor instantiations"on the�y"

This is analternateconstructorfor instantiationson the�y usinga Model but no ProblemDescDB.

8.128.2.3 SNLLOptimizer (constRealVector & initial_point, constRealVector & var_lower_bnds,
constRealVector & var_upper_bnds, constRealMatrix & lin_ineq_coeffs, constRealVector
& lin_ineq_lower_bnds, constRealVector & lin_ineq_upper_bnds, constRealMatrix &
lin_eq_coeffs, constRealVector & lin_eq_targets, constRealVector & nonlin_ineq_lower_bnds,
constRealVector & nonlin_ineq_upper_bnds, const RealVector & nonlin_eq_targets,
void(� )(int mode, int n, constNEWMAT::ColumnVector &x, NEWMAT::Real &f ,
NEWMAT::ColumnVector &grad_f , int &r esult_mode)user_obj_eval, void(� )(int mode,int
n, constNEWMAT::ColumnVector &x, NEWMAT::ColumnVector &g, NEWMAT::Matrix
&grad_g, int &r esult_mode)user_con_eval)

alternateconstructorfor instantiations"on the�y"

This is an alternateconstructorfor performingan optimizationusingthe passedin objective function andcon-
straintfunctionpointers.

8.128.3 Member Function Documentation
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8.128.3.1 void nlf0_evaluator (int n, constNEWMAT::ColumnVector & x, NEWMAT::Real & f, int &
result_mode) [ static, private]

requireonly functionvalues.

For usewhenDAKOTA computesf andgradientsarenot directly available. This is usedby nongradient-based
optimizerssuchasPDSandby gradient-basedoptimizersin vendornumericalgradientmode(opt++'s internal
�nite differenceroutineis used).

8.128.3.2 void nlf1_evaluator (int mode, int n, constNEWMAT::ColumnVector & x, NEWMAT::Real &
f, NEWMAT::ColumnVector & grad_f, int & result_mode) [static, private]

valuesandgradientsto OPT++methods.

For usewhenDAKOTA computesf anddf/dX (regardlessof gradientType). Vendornumericalgradientcaseis
handledby nlf0_evaluator.

8.128.3.3 void nlf2_evaluator (int mode, int n, constNEWMAT::ColumnVector & x, NEWMAT::Real
& f, NEWMAT::ColumnVector & grad_f, NEWMAT::SymmetricMatrix & hess_f, int &
result_mode) [ static, private]

values,gradients,andHessiansto OPT++methods.

For usewhenDAKOTA receivesf, df/dX, & d^ 2f/dx^ 2 from the ApplicationInterface(analyticonly). Finite
differencingdoesnot make sensefor a full Newton approach,sincelack of analyticgradients& Hessianshould
dictatethe useof quasi-newton or fd-newton. Thus,thereis no fdnlf2_evaluatorfor usewith full Newton ap-
proaches,sinceit is preferableto usequasi-newtonor fd-newtonwith nlf1. Gauss-Newtondoesnot �t thismodel;
it usesnlf2_evaluator_gninsteadof nlf2_evaluator.

8.128.3.4 void constraint0_evaluator (int n, const NEWMAT::ColumnVector & x,
NEWMAT::ColumnVector & g, int & result_mode) [ static, private]

only constraintvalues.

For usewhenDAKOTA computesg andgradientsarenot directly available. This is usedby nongradient-based
optimizersandby gradient-basedoptimizersin vendornumericalgradientmode(opt++'sinternal�nite difference
routineis used).

8.128.3.5 void constraint1_evaluator (int mode, int n, constNEWMAT::ColumnVector & x,
NEWMAT::ColumnVector & g, NEWMAT::Matrix & grad_g, int & result_mode) [static,
private]

valuesandgradientsto OPT++methods.

For usewhenDAKOTA computesg anddg/dX (regardlessof gradientType). Vendornumericalgradientcaseis
handledby constraint0_evaluator.
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Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SNLLOptimizer.H
� SNLLOptimizer.C
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8.129 SOLBaseClassReference

Baseclassfor StanfordSOLsoftware.

Inheritancediagramfor SOLBase::

SOLBase

NLSSOLLeastSq NPSOLOptimizer

Public Member Functions

� SOLBase()

defaultconstructor

� SOLBase(Model&model)

standard constructor

� � SOLBase()

destructor

ProtectedMember Functions

� void allocate_arrays(constint &num_cv, constsize_t&num_nln_con,constRealMatrix&lin_ineq_coeffs,
constRealMatrix&lin_eq_coeffs)

Allocatesmiscellaneousarraysfor theSOLalgorithms.

� void deallocate_arrays()

Deallocatesmemorypreviouslyallocatedby allocate_arrays().

� void allocate_workspace(constint &num_cv, constint &num_nln_con,constint &num_lin_con,constint
&num_lsq)

Allocatesreal andinteger workspacesfor theSOLalgorithms.

� void set_options(boolspeculative_�ag, boolvendor_num_grad_�ag, shortoutput_lev, constint &verify_-
lev, constReal&fn_prec,constReal&linesrch_tol,constint &max_iter, constReal&constr_tol,constReal
&conv_tol, constString&grad_type,constReal&fdss)

SetsSOLmethodoptionsusingcalls to npoptn2.
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� void augment_bounds(RealVector &augmented_l_bnds,RealVector &augmented_u_bnds,const
RealVector &lin_ineq_l_bnds,const RealVector &lin_ineq_u_bnds,const RealVector &lin_eq_targets,
constRealVector &nln_ineq_l_bnds,constRealVector &nln_ineq_u_bnds,constRealVector &nln_eq_-
targets)

augmentsvariableboundswith linear andnonlinearconstraint bounds.

Static ProtectedMember Functions

� staticvoid constraint_eval (int &mode,int &ncnln, int &n, int &nrowj, int � needc,double� x, double� c,
double� cjac,int &nstate)

derivativesof thenonlinearconstraint functions

ProtectedAttrib utes

� int realWorkSpaceSize

sizeof realWorkSpace

� int intWorkSpaceSize

sizeof intWorkSpace

� RealArrayrealWorkSpace

realworkspacefor NPSOL/NLSSOL

� IntArray intWorkSpace

int workspacefor NPSOL/NLSSOL

� int nlnConstraintArraySize

usedfor non-zero array sizing(nonlinearconstraints)

� int linConstraintArraySize

usedfor non-zero array sizing(linear constraints)

� RealArraycLambda

CLAMBDA fromNPSOLmanual:Langrange multipliers.

� IntArray constraintState

ISTATEfromNPSOLmanual:constraint status.

� int informResult

INFORMfromNPSOLmanual:optimizationstatusonexit.

� int numberIterations

ITERfromNPSOLmanual:numberof (major) iterationsperformed.

DAKOTA Version4.2DevelopersManual generatedon November 6, 2008



8.129SOLBaseClassReference 687

� int boundsArraySize

nonlinearconstraint bounds)

� double� linConstraintMatrixF77

[A] matrix fromNPSOLmanual: linear constraint coef�cients

� double� upperFactorHessianF77

theLagrangian.

� double� constraintJacMatrixF77

[CJAC] matrix fromNPSOLmanual:nonlinearconstraint Jacobian

� int fnEvalCntr

counterfor testingagainstmaxFunctionEvals

� size_tconstrOffset

andNPSOLOptimizer::numObjectiveFns

Static ProtectedAttrib utes

� staticSOLBase� solInstance

functionsin order to avoidtheneedfor staticdata

� staticMinimizer � optLSqInstance

evaluatorfunctionsin order to avoidtheneedfor staticdata

8.129.1 DetailedDescription

Baseclassfor StanfordSOLsoftware.

TheSOLBaseclassprovidesacommonbaseclassfor NPSOLOptimizerandNLSSOLLeastSq, bothof whichare
Fortran77sequentialquadraticprogrammingalgorithmsfrom StanfordUniversitymarketedby StanfordBusiness
Associates.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SOLBase.H
� SOLBase.C
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8.130 StrategyClassReference

Baseclassfor thestrategy classhierarchy.

Inheritancediagramfor Strategy::

Strategy

ConcurrentStrategy HybridStrategy SingleMethodStrategy

CollaborativeHybridStrategy EmbeddedHybridStrategy SequentialHybridStrategy

Public Member Functions

� Strategy ()

defaultconstructor

� Strategy (ProblemDescDB&problem_db)

envelopeconstructor

� Strategy (constStrategy &strat)

copyconstructor

� virtual � Strategy ()

destructor

� Strategy operator=(constStrategy &strat)

assignmentoperator

� virtual void run_strategy ()

themodel(s).Calledfrommain.C.

� virtual constVariables& variables_results() const

returnthe�nal strategysolution(variables)

� virtual constResponse& response_results() const

returnthe�nal strategysolution(response)

� ProblemDescDB& problem_description_db() const

returnstheproblemdescriptiondatabase(probDescDB)
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ProtectedMember Functions

� Strategy (BaseConstructor, ProblemDescDB&problem_db)

derivedclassconstructors - Coplien,p. 139)

� virtual void initialize_iterator(int index)

schedulingfunction(serve_iterators() or static_schedule_iterators())

� virtual void pack_parameters_buffer (MPIPackBuffer &send_buffer, int job_index)

pack a send_buffer for assigningan iterator job to a server

� virtual void unpack_parameters_buffer(MPIUnpackBuffer &recv_buffer)

unpack a recv_buffer for acceptingan iterator job fromthescheduler

� virtual void pack_results_buffer (MPIPackBuffer &send_buffer, int job_index)

pack a send_buffer for returningiterator resultsfroma server

� virtual void unpack_results_buffer (MPIUnpackBuffer &recv_buffer, int job_index)

unpack a recv_buffer for acceptingiterator resultsfroma server

� virtual void update_local_results(int job_index)

updatelocal prpResultswith currentiteration results

� void init_iterator_parallelism()

parallel con�guration attributes,andmanaging outputsandrestart.

� void init_iterator(Iterator&the_iterator, Model &the_model)

conveniencefunctionfor allocatingcommsprior to runningan iterator

� void run_iterator(Iterator&the_iterator, Model &the_model)

dueto useby MINLPNode.

� void free_iterator(Iterator&the_iterator, Model&the_model)

conveniencefunctionfor deallocatingcommsafter runningan iterator

� void schedule_iterators(Iterator&the_iterator, Model &the_model)

static_schedule_iterators()

� void self_schedule_iterators(Model &the_model)

amongslaveiterator servers (calledbyderivedrun_strategy())

� void serve_iterators(Iterator&the_iterator, Model&the_model)

assignedby thestrategymaster(calledbyderivedrun_strategy())

� void static_schedule_iterators(Iterator&the_iterator, Model&the_model)

(calledbyderivedrun_strategy())
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ProtectedAttrib utes

� ProblemDescDB& probDescDB

classmemberreferenceto theproblemdescriptiondatabase

� ParallelLibrary& parallelLib

classmemberreferenceto theparallel library

� StringstrategyName

typeof strategy: single_method,hybrid,multi_start,or pareto_set.

� bool stratIterMessagePass

�a g for message passingat si level

� bool stratIterDedMaster

�a g for dedicatedmasterpart. at si level

� int worldRank

processorrankin MPI_COMM_WORLD

� int worldSize

sizeof MPI_COMM_WORLD

� int iteratorCommRank

processorrankin iteratorComm

� int iteratorCommSize

numberof processors in iteratorComm

� int numIteratorServers

numberof concurrent iterator partitions

� int iteratorServerId

identi�er for an iterator server

� bool graph2DFlag

�a g for using2D graphicsplots

� bool tabularDataFlag

�a g for �le tabulationof graphicsdata

� StringtabularDataFile

�lenamefor tabulation of graphicsdata

� int maxConcurrency

maximumiterator concurrencypossiblein Strategy
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� int numIteratorJobs

numberof iterator executionsto schedule

� PRPArray prpResults

arrayof resultscorrespondingto numIteratorJobs

� int paramsMsgLen

lengthof MPI buffer for parameterSetsinstance(s)

� int resultsMsgLen

lengthof MPI buffer for prpResultsinstance(s)

PrivateMember Functions

� Strategy � get_strategy ()

Usedby theenvelopeto instantiatethecorrect letterclass.

PrivateAttrib utes

� Strategy � strategyRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingstrategyRep

8.130.1 DetailedDescription

Baseclassfor thestrategy classhierarchy.

The Strategy classis the baseclassfor the classhierarchyproviding the top level control in DAKOTA. The
strategy is responsiblefor creatingandmanagingiteratorsandmodels. For memoryef�ciency andenhanced
polymorphism,the strategy hierarchyemploys the "letter/envelopeidiom" (seeCoplien "AdvancedC++", p.
133), for which the baseclass(Strategy) serves as the envelopeand one of the derived classes(selectedin
Strategy::get_strategy()) servesastheletter.

8.130.2 Constructor & Destructor Documentation
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8.130.2.1 Strategy ()

defaultconstructor

Default constructor. strategyRepis NULL in this case(a populatedproblem_dbis neededto build a meaningful
Strategy object). This makesit necessaryto checkfor NULL in thecopy constructor, assignmentoperator, and
destructor.

8.130.2.2 Strategy (ProblemDescDB& problem_db)

envelopeconstructor

Usedin main.Cinstantiationto build theenvelope.Thisconstructoronly needsto extractenoughdatato properly
executeget_strategy, sinceStrategy::Strategy(BaseConstructor, problem_db)builds the actualbaseclassdata
inheritedby thederivedstrategies.

8.130.2.3 Strategy (constStrategy& strat)

copy constructor

Copy constructormanagessharingof strategyRepandincrementingof referenceCount.

8.130.2.4 � Strategy () [ virtual]

destructor

DestructordecrementsreferenceCountandonly deletesstrategyRepwhenreferenceCountreacheszero.

8.130.2.5 Strategy (BaseConstructor, ProblemDescDB& problem_db) [ protected]

derivedclassconstructors- Coplien,p. 139)

Thisconstructoris theonewhichmustbuild thebaseclassdatafor all inheritedstrategies.get_strategy() instanti-
atesa derivedclassletterandthederivedconstructorselectsthis baseclassconstructorin its initialization list (to
avoid therecursionof thebaseclassconstructorcallingget_strategy()again).SincetheletterIS therepresentation,
its representationpointeris setto NULL (anuninitializedpointercausesproblemsin � Strategy).

8.130.3 Member Function Documentation

8.130.3.1 Strategy operator= (constStrategy& strat)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old strategyRep,assignsnew strategyRep,andincrements
referenceCountfor new strategyRep.
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8.130.3.2 void pack_parameters_buffer (MPIPackBuffer & send_buffer, int job_index) [protected,
virtual]

packa send_buffer for assigninganiteratorjob to a server

This virtual functionrede�nition is executedon thededicatedmasterprocessorfor self scheduling.It is not used
for peerpartitions.

Reimplementedin ConcurrentStrategy, andSequentialHybridStrategy.

8.130.3.3 void unpack_parameters_buffer (MPIUnpackBuffer & recv_buffer) [protected,
virtual]

unpackarecv_buffer for acceptinganiteratorjob from thescheduler

This virtual functionrede�nition is executedon an iteratorserver for dedicatedmasterself scheduling.It is not
usedfor peerpartitions.

Reimplementedin ConcurrentStrategy, andSequentialHybridStrategy.

8.130.3.4 void pack_results_buffer (MPIPackBuffer & send_buffer, int job_index) [protected,
virtual]

packa send_buffer for returningiteratorresultsfrom aserver

This virtual functionrede�nition is executedeitheron an iteratorserver for dedicatedmasterself schedulingor
onpeers2 throughn for staticscheduling.

Reimplementedin ConcurrentStrategy, andSequentialHybridStrategy.

8.130.3.5 void unpack_results_buffer (MPIUnpackBuffer & recv_buffer, int job_index) [protected,
virtual]

unpackarecv_buffer for acceptingiteratorresultsfrom a server

This virtual functionrede�nition is executedonanstrategy master(eitherthededicatedmasterprocessorfor self
schedulingor peer1 for staticscheduling).

Reimplementedin ConcurrentStrategy, andSequentialHybridStrategy.

8.130.3.6 void init_iterator_parallelism () [protected]

parallelcon�gurationattributes,andmanagingoutputsandrestart.

This functionis calledfrom derivedclassconstructorsoncemaxConcurrency is de�ned but prior to instantiating
IteratorsandModels.

8.130.3.7 void init_iterator (Iterator & the_iterator, Model & the_model) [protected]

conveniencefunctionfor allocatingcommsprior to runninganiterator
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This is a conveniencefunction for encapsulatingtheallocationof communicatorsprior to runninganiterator. It
doesnot requireastrategyRepforwardsinceit is only usedby letterobjects.

8.130.3.8 void run_iterator (Iterator & the_iterator, Model & the_model) [ protected]

dueto useby MINLPNode.

This is a conveniencefunction for encapsulatingthe parallel features(run/serve) of running an iterator. This
function omits allocation/deallocationof communicatorsto provide greateref�ciency in thosestrategieswhich
involvemultiple iteratorexecutionsbut only requirecommunicatorallocation/deallocationto beperformedonce.

It doesnot requirea strategyRepforward sinceit is only usedby letter objects. While it is currentlya public
functiondueto its usein MINLPNode,this usagestill involvesastrategy letterobject.

8.130.3.9 void fr ee_iterator (Iterator & the_iterator, Model & the_model) [protected]

conveniencefunctionfor deallocatingcommsafterrunninganiterator

This is a conveniencefunction for encapsulatingthedeallocationof communicatorsafter runningan iterator. It
doesnot requireastrategyRepforwardsinceit is only usedby letterobjects.

8.130.3.10 void schedule_iterators(Iterator & the_iterator, Model & the_model) [protected]

static_schedule_iterators()

This implementationsupportstheschedulingof multiple jobsusingasingleiterator/modelpair. Additional future
(overloaded)implementationscouldinvolve independentiteratorinstances.

8.130.3.11 void self_schedule_iterators(Model & the_model) [protected]

amongslave iteratorservers(calledby derivedrun_strategy())

This functionis adaptedfrom ApplicationInterface::self_schedule_evaluations().

8.130.3.12 void serve_iterators (Iterator & the_iterator, Model & the_model) [protected]

assignedby thestrategy master(calledby derivedrun_strategy())

This functionis similar in structureto ApplicationInterface::serve_evaluations_synch().

8.130.3.13 Strategy � get_strategy() [private]

Usedby theenvelopeto instantiatethecorrectletterclass.

Usedonly by theenvelopeconstructorto initialize strategyRepto the appropriatederivedtype,asgivenby the
strategyNameattribute.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaStrategy.H
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� DakotaStrategy.C
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8.131 String ClassReference

Dakota::Stringclass,usedasmainstringclassfor Dakota.

Public Member Functions

� String()

Defaultconstructor.

� String(constString&a)

Copyconstructorfor incomingString.

� String(constString&a, size_tstart_index, size_tnum_items)

Copyconstructorfor portion of incomingString.

� String(constchar� c_string)

Copyconstructorfor incomingchar� array.

� String(constDAKOTA_BASE_STRING&a)

Copyconstructorfor incomingbasestring.

� � String()

Destructor.

� String& operator=(constString&)

Assignmentoperator for incomingString.

� String& operator=(constDAKOTA_BASE_STRING&)

Assignmentoperator for incomingbasestring.

� String& operator=(constchar� )

Assignmentoperator for incomingchar� array.

� operatorconstchar� () const

Theoperator() returnspointerto standard C char array.

� String& toUpper()

Convert to uppercasestring.

� void upper()
� String& toLower ()

Convert to lower casestring.
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� void lower ()

� bool contains(constchar� sub_string)const

Returnstrue if Stringcontainschar� substring.

� boolbegins(constchar� sub_string)const

Returnstrue if Stringstartswith char� substring.

� boolends(constchar� sub_string)const

Returnstrue if Stringendswith char� substring.

� char� data() const

Returnspointerto standard C char array.

8.131.1 DetailedDescription

Dakota::Stringclass,usedasmainstringclassfor Dakota.

TheDakota::Stringclassis thecommonstringclassfor Dakota. It providesa commoninterfacefor stringopera-
tionswhetherinheritingfrom theSTL basic_stringor theRogueWave RWCStringclass

8.131.2 Member Function Documentation

8.131.2.1 operator constchar � () const [inline]

Theoperator()returnspointerto standardC chararray.

Theoperator() returnsa pointerto a charstring. UsestheSTL c_str()method.This allows for the String to be
usedin methodcallswithouthaving to call thedata()or c_str()methods.

8.131.2.2 void upper ()

Privatemethodwhich convertsString to upper. Utilizes anSTL iteratorto stepthroughthestringandthencalls
theSTL toupper()method.Needsto bedonethiswaybecauseSTL only providesasinglechartouppermethod.

8.131.2.3 void lower ()

Privatemethodwhich convertsStringto lower. Utilizes anSTL iteratorto stepthroughthestringandthencalls
theSTL tolower()method.Needsto bedonethiswaybecauseSTL only providesasinglechartolowermethod.
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8.131.2.4 bool contains(constchar � sub_string) const [inline]

Returnstrueif Stringcontainschar� substring.

Returnstrueif theStringcontainsthechar� sub_string.UsestheSTL �nd() method.

8.131.2.5 bool begins(constchar � sub_string) const [inline]

Returnstrueif Stringstartswith char� substring.

Returnstrueif theStringbeginswith thechar� sub_string.UsestheSTL compare()method.

8.131.2.6 bool ends(constchar � sub_string) const [ inline]

Returnstrueif Stringendswith char� substring.

Returnstrueif theStringendswith thechar� sub_string.UsestheSTL compare()method.

8.131.2.7 char � data () const [inline]

Returnspointerto standardC chararray.

Returnsa pointerto C stylechararray. Neededto mimic theRogueWave stringclass.USEWITH CARE.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaString.H
� DakotaString.C
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8.132 SurfpackApproximation ClassReference

InterfacebetweenSurfpackandDakota.

Inheritancediagramfor SurfpackApproximation::

SurfpackApproximation

Approximation

Public Member Functions

� SurfpackApproximation()

defaultconstructor

� SurfpackApproximation(constProblemDescDB&problem_db,constsize_t&num_acv)

standard constructor:Surfpack surfaceof appropriatetypewill becreated

� � SurfpackApproximation()

destructor

ProtectedMember Functions

� int min_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� int recommended_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� void �nd_coef�cients ()

andtheappropriateSurfpack build methodwill beinvoked

� constReal& get_value(constRealVector&x)

Returnthevalueof theSurfpack surfacefor a givenparametervectorx.

� constRealBaseVector& get_gradient(constRealVector&x)

retrievetheapproximatefunctiongradientfor a givenparametervectorx

� constRealMatrix& get_hessian(constRealVector&x)
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retrievetheapproximatefunctionHessianfor a givenparametervectorx

� constReal& get_diagnostic(constString&metric_type)

retrievethediagnosticmetricfor thediagnostictypespeci�ed

� constbool diagnostics_available()

check if thediagnosticsare available(true for theSurfpack types)

PrivateMember Functions

� void checkForEqualityConstraints()

point,gradient,and/orhessian

� SurfData� surrogates_to_surf_data()

copyfromSurrogateDataPoint to SurfPoint/SurfData

PrivateAttrib utes

� SurfpackModel� model

ThenativeSurfpack approximation.

� SurfpackModelFactory� factory

factoryfor theSurfpackModelinstance

� SurfData� surfData

Thedatausedto build theapproximation,in Surfpack format.

8.132.1 DetailedDescription

InterfacebetweenSurfpackandDakota.

The SurfpackApproximationclassis the interfacebetweenDakota andSurfpack. Basedon the informationin
theProblemDescDBthatis passedin throughtheconstructor, SurfpackApproximationbuildsa SurfpackSurface
objectthatcorrespondsto oneof the following data-�tting techniques:polynomialregression,kriging, arti�cial
neuralnetworks,radialbasisfunctionnetwork, or multivariateadaptaiveregressionsplines(MARS).

8.132.2 Member Function Documentation
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8.132.2.1 void �nd_coef�cients () [protected, virtual]

andtheappropriateSurfpackbuild methodwill beinvoked

surfDatawill bedeletedin dtor

Todo

Rightnow, we'recompletelydeletingtheold dataandthen

recopying thecurrentdatainto a SurfDataobject.This wasjust

theeasiestway to arriveat asolutionthatwouldbuild andrun.

This functionis frequentlycalledfrom addPointrebuild, however,

andit' snotgoodto go throughthiswholeprocessevery timeone

moredatapoint is added.

Reimplementedfrom Approximation.

8.132.2.2 constRealMatrix & get_hessian(constRealVector & x) [ protected, virtual]

retrievetheapproximatefunctionHessianfor agivenparametervectorx

Todo

Make thisacceptablyef�cient

Reimplementedfrom Approximation.

8.132.2.3 void checkForEqualityConstraints () [private]

point,gradient,and/orhessian

If thereis ananchorpoint,addanequalityconstraintfor its responsevalue.Also addconstraintsfor gradientand
hessian,if applicable.

Todo

improveef�ciency of conversion

8.132.2.4 SurfData � surrogates_to_surf_data() [private]

copy from SurrogateDataPointto SurfPoint/SurfData

Copy thedatastoredin Dakota-styleSurrogateDataPointobjectsinto Surfpack-styleSurfPointandSurfDataob-
jects.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� SurfpackApproximation.H
� SurfpackApproximation.C
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8.133 SurrBasedGlobalMinimizer ClassReference

andupdatesa globalsurrogatemodelwithout trustregioncontrols

Inheritancediagramfor SurrBasedGlobalMinimizer::

SurrBasedGlobalMinimizer

SurrBasedMinimizer

Minimizer

Iterator

Public Member Functions

� SurrBasedGlobalMinimizer(Model &model)

constructor

� � SurrBasedGlobalMinimizer()

destructor

ProtectedMember Functions

� bool returns_multiple_points() const

Global surrogate-basedmethodscanreturnmultiplepoints.

PrivateMember Functions

� void minimize_surrogates()

optimizingonandimproving surrogatesof theresponsefunctions.

PrivateAttrib utes

� bool replacePoints

thancontinuingto append,duringconstructionof thenext surrogate
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8.133.1 DetailedDescription

andupdatesa globalsurrogatemodelwithout trustregioncontrols

This methodusesa SurrogateModelto performminimization(optimizationor nonlinearleastsquares)througha
setof iterations.At eachiteration,a surrogateis built, thesurrogateis minimized,andtheoptimalpointsfrom
thesurrogatearethenevaluatedwith the"true" function,to generatenew pointsuponwhich thesurrogatefor the
next iterationis built.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SurrBasedGlobalMinimizer.H
� SurrBasedGlobalMinimizer.C
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8.134 SurrBasedLocalMinimizer ClassReference

andnonlinearleastsquares.

Inheritancediagramfor SurrBasedLocalMinimizer::

SurrBasedLocalMinimizer

SurrBasedMinimizer

Minimizer

Iterator

Public Member Functions

� SurrBasedLocalMinimizer(Model &model)

constructor

� � SurrBasedLocalMinimizer()

destructor

PrivateMember Functions

� void minimize_surrogates()

global,or hierarchical surrogatesover a seriesof trust regions.

� void reset()

resetconvergencecontrols in caseof multipleSBLMexecutions

� bool tr_bounds (const RealVector &global_lower_bnds, const RealVector &global_upper_bnds,
RealVector&tr_lower_bnds,RealVector&tr_upper_bnds)

computecurrenttrust region bounds

� void �nd_center_truth(constIterator&dace_iterator, Model&truth_model)

retrieveresponseCenterTruth if possible, evaluateit if not

� void �nd_center_approx()

retrieveresponseCenter_approx if possible, evaluateit if not
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� void hard_convergence_check (const Response&response_truth,const RealVector &c_vars, const
RealVector&lower_bnds,constRealVector&upper_bnds)

merit functionnearzero)

� void tr_ratio_check(constRealVector&c_vars_star, constRealVector&tr_lower_bounds,constRealVector
&tr_upper_bounds)

region resizing)andcheck for softconvergence(diminishingreturns)

� void update_penalty(constRealVector&fns_center_truth,constRealVector&fns_star_truth)

initialize andupdatethepenaltyParameter

� void relax_constraints(constRealVector&lower_bnds,constRealVector&upper_bnds)

relaxconstraintsbyupdatingboundswhencurrent iterateis infeasible

Static PrivateMember Functions

� staticvoid approx_subprob_objective_eval(constVariables&surrogate_vars,constVariables&recast_vars,
constResponse&surrogate_response,Response&recast_response)

staticfunctionusedto de�ne theapproximatesubproblemobjective.

� staticvoid approx_subprob_constraint_eval (constVariables&surrogate_vars,constVariables&recast_-
vars,constResponse&surrogate_response,Response&recast_response)

staticfunctionusedto de�ne theapproximatesubproblemconstraints.

� staticvoid hom_objective_eval (int &mode, int &n, double� tau_and_x,double&f, double� grad_f, int
&)

homotopyconstraint relaxationformulation.

� staticvoid hom_constraint_eval (int &mode,int &ncnln, int &n, int &nrowj, int � needc,double� tau_and_-
x, double� c, double� cjac,int &nstate)

homotopyconstraint relaxationformulation.

PrivateAttrib utes

� RealorigTrustRegionFactor

original userspeci�cationfor trustRegionFactor

� RealtrustRegionFactor

bound- lower boundfor each designvariable).

� RealminTrustRegionFactor

factor is reducedbelowthevalueof minTrustRegionFactor
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� RealtrRatioContractValue

trust region ratio min value: contract tr if ratio belowthis value

� RealtrRatioExpandValue

trust region ratio suf�cient value: expandtr if ratio abovethis value

� RealgammaContract

trust region contractionfactor

� RealgammaExpand

trust region expansionfactor

� shortapproxSubProbObj

or AUGMENTED_LAGRANGIAN_OBJ

� shortapproxSubProbCon

ORIGINAL_CON.

� Model approxSubProbModel

involvea RecastModelrecursionappliedto iteratedModel

� bool recastSubProb

�a g to indicatewhenapproxSubProbModelinvolvesa RecastModelrecursion

� shorttrConstraintRelax

points:NO_RELAXor HOMOTOPY

� shortmeritFnType

ADAPTIVE_PENALTY_MERIT, LAGRANGIAN_MERIT, or AUGMENTED_LAGRANGIAN_MERIT.

� shortacceptLogic

typeof iterateacceptancetestlogic: FILTERor TR_RATIO

� int penaltyIterOffset

for adaptive_penaltymerit functions

� shortconvergenceFlag

codeindicatingsatisfactionof hard or softconvergenceconditions

� shortsoftConvCount

countreachessoftConvLimit, stopSBLM.

� shortsoftConvLimit

exceededbysoftConvCount,stopSBLM.

� bool truthGradientFlag
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�a gstheuse/availabilityof truth gradientswithin theSBLMprocess

� bool approxGradientFlag

�a gstheuse/availabilityof surrogategradientswithin theSBLMprocess

� bool truthHessianFlag

�a gstheuse/availabilityof truth Hessianswithin theSBLMprocess

� bool approxHessianFlag

�a gstheuse/availabilityof surrogateHessianswithin theSBLMprocess

� bool correctionFlag

of each trust region

� bool globalApproxFlag

�a gstheuseof a global data�t surrogate(rsm,ann,mars,kriging)

� bool multiptApproxFlag

�a gstheuseof a multipointdata�t surrogate(TANA)

� bool localApproxFlag

�a gstheuseof a local data�t surrogate(Taylor series)

� bool hierarchApproxFlag

�a gstheuseof a modelhierarchy/multi�delity surrogate

� bool newCenterFlag

a new trust region center

� bool daceCenterPtFlag

evaluationsfor globalapproximations(CCD,Box-Behnken)

� bool multiLayerBypassFlag

(responseCenterTruth andresponseStarTruth).

� bool useGradsFlag

to beevaluatedfor each DACEpoint in global surrogatebuilds.

� RealVectornonlinIneqLowerBndsSlack

individualviolationsof nonlinearinequalityconstraint lower bounds

� RealVectornonlinIneqUpperBndsSlack

individualviolationsof nonlinearinequalityconstraint upperbounds

� RealVectornonlinEqTargetsSlack

individualviolationsof nonlinearequalityconstraint targets
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� Realtau

constraint relaxationparameter

� Realalpha

constraint relaxationparameterbackoff parameter(multiplier)

� VariablesvarsCenter

variablesat thetrust region center

� ResponseresponseCenterApprox

approx responseat trust region center

� ResponseresponseStarApprox

approx responseat SBLMcycleminimum

� ResponseresponseCenterTruth

truth responseat trust region center

� ResponseresponseStarTruth

truth responseat SBLMcycleminimum

Static PrivateAttrib utes

� staticSurrBasedLocalMinimizer� sblmInstance

pointerto SBLMinstanceusedin staticmemberfunctions

8.134.1 DetailedDescription

andnonlinearleastsquares.

ThisminimizerusesaSurrogateModelto performminimizationbasedonlocal,global,or hierarchicalsurrogates.
It achievesprovableconvergencethroughtheuseof a sequenceof trust regionsandtheapplicationof surrogate
correctionsat thetrustregioncenters.

8.134.2 Member Function Documentation

8.134.2.1 void minimize_surrogates() [private, virtual]

global,or hierarchicalsurrogatesovera seriesof trustregions.
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Trustregion-basedstrategy to performsurrogate-basedoptimizationin subregions(trustregions)of theparameter
space.Theminimizeroperatesonapproximationsin lieu of themoreexpensivesimulation-basedresponsefunc-
tions.Thesizeof thetrustregionis variedaccordingto thegoodnessof theagreementbetweentheapproximations
andthetrueresponsefunctions.

ImplementsSurrBasedMinimizer.

8.134.2.2 void hard_convergence_check(constResponse& response_truth, constRealVector & c_vars,
constRealVector & lower_bnds, constRealVector & upper_bnds) [private]

merit functionnearzero)

The hardconvergencecheckcomputesthe gradientof the merit function at the trust region center, performsa
projectionfor active boundconstraints(removing any gradientcomponentdirectedinto an active bound),and
signalsconvergenceif the2-normof this projectedgradientis lessthanconvergenceTol.

8.134.2.3 void tr_ratio_check (constRealVector & c_vars_star, constRealVector & tr_lower_bnds, const
RealVector & tr_upper_bnds) [ private]

region resizing)andcheckfor soft convergence(diminishingreturns)

Assessacceptanceof SBLM iterate(trustregionratioor �lter) andcomputesoftconvergencemetrics(numberof
consecutive failures,min trust region size,etc.) to assesswhethertheconvergenceratehasdecreasedto a point
wheretheprocessshouldbeterminated(diminishingreturns).

8.134.2.4 void update_penalty(constRealVector & fns_center_truth, constRealVector & fns_star_truth)
[private]

initialize andupdatethepenaltyParameter

Scalingof thepenaltyvalueis importantto avoid rejectingSBLM iterateswhich mustincreasetheobjective to
achieve a reductionin constraintviolation. In thebasicpenaltycase,thepenaltyis rampedexponentiallybased
on the iterationcounter. In theadaptive case,the ratio of relative changebetweencenterandstarpointsfor the
objectiveandconstraintviolationvaluesis usedto rescalepenaltyvalues.

8.134.2.5 void approx_subprob_objective_eval (constVariables & surrogate_vars, constVariables &
recast_vars, constResponse& surrogate_response, Response& recast_response) [static,
private]

staticfunctionusedto de�ne theapproximatesubproblemobjective.

Objective functionsevaluatorfor solutionof approximatesubproblemusinga RecastModel.

8.134.2.6 void approx_subprob_constraint_eval (constVariables & surrogate_vars, constVariables &
recast_vars, constResponse& surrogate_response, Response& recast_response) [static,
private]

staticfunctionusedto de�ne theapproximatesubproblemconstraints.
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Constraintfunctionsevaluatorfor solutionof approximatesubproblemusinga RecastModel.

8.134.2.7 void hom_objective_eval (int & mode, int & n, double � tau_and_x, double & f, double � grad_f,
int &) [ static, private]

homotopy constraintrelaxationformulation.

NPSOLobjectivefunctionsevaluatorfor solutionof homotopy constraintrelaxationparameteroptimization.This
constrainedoptimizationproblemperformstheupdateof the tauparameterin thehomotopy heuristicapproach
usedto relaxtheconstraintsin theoriginalproblem.

8.134.2.8 void hom_constraint_eval (int & mode, int & ncnln, int & n, int & nrowj, int � needc, double �
tau_and_x, double � c, double � cjac, int & nstate) [static, private]

homotopy constraintrelaxationformulation.

NPSOL constraintfunctionsevaluatorfor solution of homotopy constraintrelaxationparameteroptimization.
This constrainedoptimizationproblemperformsthe updateof the tau parameterin the homotopy heuristicap-
proachusedto relaxtheconstraintsin theoriginalproblem.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SurrBasedLocalMinimizer.H
� SurrBasedLocalMinimizer.C
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8.135 SurrBasedMinimizer ClassReference

Baseclassfor local/globalsurrogate-basedoptimization/leastsquares.

Inheritancediagramfor SurrBasedMinimizer::

SurrBasedMinimizer

Minimizer

Iterator

EffGlobalMinimizer SurrBasedGlobalMinimizer SurrBasedLocalMinimizer

ProtectedMember Functions

� SurrBasedMinimizer(Model &model)

constructor

� � SurrBasedMinimizer()

destructor

� void initialize_graphics(boolgraph_2d,bool tabular_data,constString&tabular_�le)

initialize graphicscustomizedfor surrogate-basediteration

� void run ()

run theiterator; portion of run_iterator()

� void print_results(ostream&s)
� virtual void minimize_surrogates()=0

approach. Rede�nestheIterator::run() virtual function.

� void update_lagrange_multipliers(constRealVector&fn_vals,constRealMatrix&fn_grads)

initialize andupdateLagrange multipliers for basicLagrangian

� void update_augmented_lagrange_multipliers (constRealVector&fn_vals)

initialize andupdatetheLagrange multipliers for augmentedLagrangian

� boolupdate_�lter(constRealVector&fn_vals)

updatea �lter froma setof functionvalues
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� Reallagrangian_merit(constRealVector&fn_vals,constRealVector&nln_ineq_l_bnds,constRealVector
&nln_ineq_u_bnds,constRealVector&nln_eq_tgts)

computea Lagrangianfunctionfroma setof functionvalues

� void lagrangian_gradient(const RealVector &fn_vals, const RealMatrix &fn_grads, const RealVector
&nln_ineq_l_bnds,constRealVector&nln_ineq_u_bnds,constRealVector&nln_eq_tgts,RealBaseVector
&lag_grad)

computethegradientof theLagrangianfunction

� Realaugmented_lagrangian_merit (constRealVector&fn_vals,constRealVector&nln_ineq_l_bnds,const
RealVector&nln_ineq_u_bnds,constRealVector&nln_eq_tgts)

computean augmentedLagrangianfunctionfroma setof functionvalues

� void augmented_lagrangian_gradient (constRealVector &fn_vals, const RealMatrix &fn_grads, const
RealVector &nln_ineq_l_bnds,const RealVector &nln_ineq_u_bnds,const RealVector &nln_eq_tgts,
RealBaseVector&alag_grad)

computethegradientof theaugmentedLagrangianfunction

� Realpenalty_merit(constRealVector&fn_vals)

computea penaltyfunctionfroma setof functionvalues

� void penalty_gradient(constRealVector&fn_vals,constRealMatrix&fn_grads,RealBaseVector&pen_-
grad)

computethegradientof thepenaltyfunction

� Realobjective (constRealVector&fn_vals)

computea compositeobjectivevaluefromoneor more objectivefunctions

� void objective_gradient(constRealVector&fn_vals,constRealMatrix&fn_grads,RealBaseVector&obj_-
grad)

computethegradientof thecompositeobjectivefunction

� Realconstraint_violation(constRealVector&fn_vals,constReal&constraint_tol)

computetheconstraint violation froma setof functionvalues

ProtectedAttrib utes

� IteratorapproxSubProbMinimizer

approximatesubproblemoneach surrogate-basediteration

� int sbIterNum

surrogate-basedminimizationiterationnumber

� bool optimizationFlag
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�a g for usewhere optimizationandNLSmustbedistinguished

� RealVectorListsbFilter

constraint violation) for iterateselection/rejection

� RealVectorlagrangeMult

Lagrange multipliers for basicLagrangiancalculations.

� RealVectoraugLagrangeMult

Lagrange multipliers for augmentedLagrangiancalculations.

� RealpenaltyParameter

penaltycalculations;increasedin update_penalty()

� RealVectororigNonlinIneqLowerBnds

original nonlinearinequalityconstraint lowerbounds(no relaxation)

� RealVectororigNonlinIneqUpperBnds

original nonlinearinequalityconstraint upperbounds(no relaxation)

� RealVectororigNonlinEqTargets

original nonlinearequalityconstraint targets(no relaxation)

� Realeta

constantusedin etaSequenceupdates

� RealalphaEta

powerfor etaSequenceupdateswhenupdatingpenalty

� RealbetaEta

powerfor etaSequenceupdateswhenupdatingmultipliers

� RealetaSequence

Lagrangianupdates(referto Conn,Gould,andToint, section14.4).

8.135.1 DetailedDescription

Baseclassfor local/globalsurrogate-basedoptimization/leastsquares.

Theseminimizersusea SurrogateModelto performoptimizationbasedeitheron local trust region methodsor
globalupdatingmethods.

8.135.2 Member Function Documentation
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8.135.2.1 void run () [ inline, protected, virtual]

run theiterator;portionof run_iterator()

Iteratorsupportsa construct/pre-run/run/post-run/destruct progression.This function is the virtual run function
for theiteratorclasshierarchy. All derivedclassesneedto rede�neit.

Reimplementedfrom Iterator.

8.135.2.2 void print_r esults(ostream& s) [protected, virtual]

Rede�nesdefault iteratorresultsprinting to includeoptimizationresults(objectivefunctionsandconstraints).

Reimplementedfrom Iterator.

8.135.2.3 void update_lagrange_multipliers(constRealVector & fn_vals, constRealMatrix & fn_grads)
[protected]

initialize andupdateLagrangemultipliersfor basicLagrangian

For theRockafellaraugmentedLagrangian,simpleLagrangemultiplier updatesareavailablewhichdonotrequire
theactive constraintgradients.For thebasicLagrangian,Lagrangemultipliersareestimatedthroughsolutionof
a nonnegativelinearleastsquaresproblem.

8.135.2.4 void update_augmented_lagrange_multipliers(constRealVector & fn_vals) [protected]

initialize andupdatetheLagrangemultipliersfor augmentedLagrangian

For theRockafellaraugmentedLagrangian,simpleLagrangemultiplier updatesareavailablewhichdonotrequire
theactive constraintgradients.For thebasicLagrangian,Lagrangemultipliersareestimatedthroughsolutionof
a nonnegativelinearleastsquaresproblem.

8.135.2.5 bool update_�lter (constRealVector & fn_vals) [ protected]

updatea �lter from a setof functionvalues

UpdatethesbFilterwith fn_valsif new iterateis non-dominated.

8.135.2.6 Real lagrangian_merit (constRealVector & fn_vals, constRealVector & nln_ineq_l_bnds, const
RealVector & nln_ineq_u_bnds, constRealVector & nln_eq_tgts) [protected]

computeaLagrangianfunctionfrom asetof functionvalues

TheLagrangianfunctioncomputationsumstheobjective functionandtheLagrangemultipler termsfor inequal-
ity/equality constraints.This implementationfollows the conventionin Vanderplaatswith g< =0 andh=0. The
bounds/targetspassedin mayre�ect theoriginal constraintsor therelaxedconstraints.
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8.135.2.7 Real augmented_lagrangian_merit(const RealVector & fn_vals, constRealVector &
nln_ineq_l_bnds, constRealVector & nln_ineq_u_bnds, constRealVector & nln_eq_tgts)
[protected]

computeanaugmentedLagrangianfunctionfrom a setof functionvalues

The RockafellaraugmentedLagrangianfunction sumsthe objective function, Lagrangemultipler termsfor in-
equality/equalityconstraints,andquadraticpenaltytermsfor inequality/equalityconstraints.This implementation
followstheconventionin Vanderplaatswith g< =0 andh=0. Thebounds/targetspassedin mayre�ect theoriginal
constraintsor therelaxedconstraints.

8.135.2.8 Real penalty_merit (constRealVector & fn_vals) [protected]

computeapenaltyfunctionfrom a setof functionvalues

The penaltyfunction computationappliesa quadraticpenaltyto any constraintviolationsandaddsthis to the
objective function(s)p = f + r_pcv.

8.135.2.9 Real objective(constRealVector & fn_vals) [ protected]

computeacompositeobjectivevaluefrom oneor moreobjectivefunctions

Thecompositeobjective computationsumsup thecontributionsfrom oneof moreobjective functionsusingthe
multiobjectiveweights.

8.135.2.10 void objective_gradient(const RealVector & fn_vals, constRealMatrix & fn_grads,
RealBaseVector & obj_grad) [protected]

computethegradientof thecompositeobjective function

The compositeobjective gradientcomputationsumsup the contributionsfrom oneof moreobjective function
gradientsusingthemultiobjectiveweights.

8.135.2.11 Real constraint_violation (const RealVector & fn_vals, constReal & constraint_tol)
[protected]

computetheconstraintviolation from a setof functionvalues

Computethequadraticconstraintviolation de�ned ascv = g+^ T g+ + h+^ T h+. This implementationsupports
equalityconstraintsand2-sidedinequalities.Theconstraint_tolallows for a small constraintinfeasibility (used
for penaltymethods,but notLagrangianmethods).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SurrBasedMinimizer.H
� SurrBasedMinimizer.C
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8.136 SurrogateDataPoint ClassReference

for de�ning a "truth" datapoint.

Public Member Functions

� SurrogateDataPoint()

defaultconstructor

� SurrogateDataPoint(constRealVector &x, constReal &fn_val, constRealBaseVector &fn_grad, const
RealMatrix&fn_hess)

standard constructor

� SurrogateDataPoint(constSurrogateDataPoint&sdp)

copyconstructor

� � SurrogateDataPoint()

destructor

� SurrogateDataPoint& operator=(constSurrogateDataPoint&sdp)

assignmentoperator

� bool operator==(constSurrogateDataPoint&sdp)const

equalityoperator

� constRealVector& continuous_variables() const

returncontinuousVars

� constReal& response_function() const

returnresponseFn

� constRealBaseVector& response_gradient() const

returnresponseGrad

� constRealMatrix& response_hessian() const

returnresponseHess

� bool is_null () const

functionto check sdpRep(doesthis handlecontaina body)
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PrivateAttrib utes

� SurrogateDataPointRep� sdpRep

pointerto thebody(handle-bodyidiom)

8.136.1 DetailedDescription

for de�ning a "truth" datapoint.

A list of thesedatapointsis containedin eachApproximationinstance(Approximation::currentPoints) andpro-
videsthedatato build theapproximation.A handle-bodyidiom is usedto avoid excessivedatacopying overhead.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaApproximation.H
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8.137 SurrogateDataPointRep ClassReference

or body, maybesharedby multiple SurrogateDataPointhandleinstances.

PrivateMember Functions

� SurrogateDataPointRep(constRealVector&x, constReal&fn_val,constRealBaseVector&fn_grad,const
RealMatrix&fn_hess)

constructor

� � SurrogateDataPointRep()

destructor

PrivateAttrib utes

� RealVectorcontinuousVars

continuousvariables

� RealresponseFn

truth responsefunctionvalue

� RealBaseVectorresponseGrad

truth responsefunctiongradient

� RealMatrixresponseHess

truth responsefunctionHessian

� int referenceCount

numberof handleobjectssharingsdpRep

Friends

� classSurrogateDataPoint

thehandleclasscanaccessattributesof thebodyclassdirectly
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8.137.1 DetailedDescription

or body, maybesharedby multiple SurrogateDataPointhandleinstances.

TheSurrogateDataPoint/SurrogateDataPointReppairsutilize ahandle-bodyidiom (Coplien,AdvancedC++).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaApproximation.H
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8.138 SurrogateModelClassReference

Baseclassfor surrogatemodels(DataFitSurrModelandHierarchSurrModel).

Inheritancediagramfor SurrogateModel::

SurrogateModel

Model

DataFitSurrModel HierarchSurrModel

ProtectedMember Functions

� SurrogateModel(ProblemDescDB&problem_db)

constructor

� SurrogateModel(ParallelLibrary&parallel_lib, constpair< short,short> &view, constActiveSet&set,
constString&corr_type,constshort&corr_order)

alternateconstructor

� � SurrogateModel()

destructor

� void compute_correction(const Response&truth_response,const Response&approx_response,const
RealVector&c_vars)

agreementwith truth_response

� void apply_correction(Response&approx_response,constRealVector&c_vars,boolquiet_�ag=false)

applythecorrectioncomputedin compute_correction()to approx_response

� void auto_correction(bool correction_�ag)

setsautoCorrectionto on (true)or off (false)

� bool auto_correction()

returnsautoCorrectionsetting

� void check_submodel_compatibility(constModel&sub_model)

HierarchSurrModel::highFidelityModel).

� bool force_rebuild ()
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forcedbasedon changesin theinactivedata

� void asv_mapping(constShortArray&orig_asv, ShortArray&actual_asv, ShortArray&approx_asv, bool
build_�ag)

distributestheincomingorig_asvamongactual_asvandapprox_asv

� void asv_mapping(const ShortArray &actual_asv, const ShortArray &approx_asv, ShortArray
&combined_asv)

reconstitutesa combined_asvfromactual_asvandapprox_asv

� void response_mapping(constResponse&actual_response,constResponse&approx_response,Response
&combined_response)

overlaysactual_responseandapprox_responseto updatecombined_response

� void cached_mapping(constResponseArray&orig_resp_array, IntResponseMap&cached_map,constInt-
IntMap&id_map,ResponseArray&merged_array)

insertsa cachedresponsemapinto a responsearray in order

ProtectedAttrib utes

� bool mixedResponseSet

�a g for mixedapproximate/actualresponses

� IntSetsurrogateFnIndices

subsetthat is approximated

� ResponseArraysurrResponseArray

arrayof surrogateresponsesusedin derived_synchronize()functions

� IntResponseMapsurrResponseMap

mapof surrogateresponsesusedin derived_synchronize_nowait()functions

� IntRealVectorMaprawCVarsMap

notcontainlower levelvariablessetsfrom�nite differencing.

� IntIntMap truthIdMap

DataFitSurrModel/HierarchSurrModelid.

� IntIntMap surrIdMap

DataFitSurrModel/HierarchSurrModelids.

� IntResponseMapcachedApproxRespMap

portionswere still pending.

� StringcorrectionType
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approximationcorrectionapproach to beused:additiveor multiplicative

� shortcorrectionOrder

approximationcorrectionorder to beused:0, 1, or 2

� boolautoCorrection

andHierarchSurrModelapproximateresponsecomputations

� bool correctionComputed

andis availablefor application

� size_tapproxBuilds

numberof calls to build_approximation()

� bool surrogateBypass

on theunderlyingtruth model.

� RealVector�tCLBnds

theapproximationis built; usedto detectwhena rebuild is required.

� RealVector�tCUBnds

theapproximationis built; usedto detectwhena rebuild is required.

� IntVector�tDLBnds

theapproximationis built; usedto detectwhena rebuild is required.

� IntVector�tDUBnds

theapproximationis built; usedto detectwhena rebuild is required.

� RealVector�tInactCVars

rebuild is required.

� IntVector�tInactDVars

rebuild is required.

PrivateMember Functions

� void apply_additive_correction(RealVector&alpha_corrected_fns,RealMatrix&alpha_corrected_grads,
RealMatrixArray&alpha_corrected_hessians,constRealVector&c_vars,constActiveSet&set)

internal conveniencefunctionfor applyingadditivecorrections

� void apply_multiplicative_correction (RealVector &beta_corrected_fns,RealMatrix &beta_corrected_-
grads,RealMatrixArray&beta_corrected_hessians,constRealVector&c_vars,constActiveSet&set)

internal conveniencefunctionfor applyingmultiplicativecorrections
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PrivateAttrib utes

� bool badScalingFlag

corrections;triggers anautomaticswitch to additivecorrections

� bool combinedFlag

�a g indicatingthecombinationof additive/multiplicativecorrections

� bool computeAdditive

�a g indicatingtheneedfor additivecorrectioncalculations

� bool computeMultiplicative

�a g indicatingtheneedfor multiplicativecorrectioncalculations

� RealVectoraddCorrFns

highandlow �delity modelvaluesat x=x_center.

� RealMatrixaddCorrGrads

high/lowfunctiondifferenceat x=x_center.

� RealMatrixArrayaddCorrHessians

high/lowfunctiondifferenceat x=x_center.

� RealVectormultCorrFns

high �delity to low �delity modelvaluesat x=x_center.

� RealMatrixmultCorrGrads

of thehigh/lowfunctionratio at x=x_center.

� RealMatrixArraymultCorrHessians

of thehigh/lowfunctionratio at x=x_center.

� RealVectorcombineFactors

correctioninsteadof a strictly local correction.

� RealVectorcorrectionCenterPt

(x - x_c)termsin 1st-/2nd-order corrections.

� RealVectorcorrectionPrevCenterPt

copyof correctionCenterPtfromthepreviouscorrectioncycle

� RealVectorapproxFnsCenter

unavailablewhenapplying1st-/2nd-order multiplicativecorrections.

� RealVectorapproxFnsPrevCenter

copyof approxFnsCenterfromthepreviouscorrectioncycle
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� RealMatrixapproxGradsCenter

unavailablewhenapplying1st-/2nd-order multiplicativecorrections.

� RealVectortruthFnsCenter

Truth functionvaluesat thecurrentcorrectionpoint.

� RealVectortruthFnsPrevCenter

copyof truthFnsCenterfromthepreviouscorrectioncycle

� VariablessubModelVars

amongdifferingvariableviewsin force_rebuild()

� ConstraintssubModelCons

amongdifferingvariableviewsin force_rebuild()

8.138.1 DetailedDescription

Baseclassfor surrogatemodels(DataFitSurrModelandHierarchSurrModel).

TheSurrogateModelclassprovidescommonfunctionsto derivedclassesfor computingandapplyingcorrections
to approximations.

8.138.2 Member Function Documentation

8.138.2.1 void compute_correction (const Response& truth_response, const Response&
approx_response, constRealVector & c_vars) [protected, virtual]

agreementwith truth_response

Computeanadditiveor multiplicativecorrectionthatcorrectstheapprox_responseto have0th-orderconsistency
(matchesvalues),1st-orderconsistency (matchesvaluesandgradients),or 2nd-orderconsistency (matchesvalues,
gradients,andHessians)with thetruth_responseatasinglepoint(e.g.,thecenterof atrustregion). The0th-order,
1st-order, and2nd-ordercorrectionsusescalarvalues,linearscalingfunctions,andquadraticscalingfunctions,
respectively, for eachresponsefunction.

Reimplementedfrom Model.

8.138.2.2 bool force_rebuild () [protected]

forcedbasedonchangesin theinactivedata

This function forcesa rebuild of the approximationaccordingto the sub-modelvariablesview, the approxima-
tion type, andwhetherthe active approximationboundsor inactive variablevalueshave changedsincethe last
approximationbuild.
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8.138.3 Member Data Documentation

8.138.3.1 bool autoCorrection [protected]

andHierarchSurrModelapproximateresponsecomputations

SurrBasedOptStrategy must togglethis valuesincecompute_correction()no longerautomaticallybacksout an
old correction.

8.138.3.2 size_tapproxBuilds [ protected]

numberof callsto build_approximation()

usedasa�ag to automaticallybuild theapproximationif oneof thederivedcompute_responsefunctionsis called
prior to build_approximation().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SurrogateModel.H
� SurrogateModel.C
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8.139 SysCallAnalysisCodeClassReference

simulationsusingsystemcalls.

Inheritancediagramfor SysCallAnalysisCode::

SysCallAnalysisCode

AnalysisCode

Public Member Functions

� SysCallAnalysisCode(constProblemDescDB&problem_db)

constructor

� � SysCallAnalysisCode()

destructor

� void spawn_evaluation(constboolblock_�ag)

spawna completefunctionevaluation

� void spawn_input_�lter (constboolblock_�ag)

spawntheinput �lter portion of a functionevaluation

� void spawn_analysis(constint &analysis_id,constboolblock_�ag)

spawna singleanalysisaspart of a functionevaluation

� void spawn_output_�lter (constboolblock_�ag)

spawntheoutput�lter portion of a functionevaluation

8.139.1 DetailedDescription

simulationsusingsystemcalls.

SysCallAnalysisCodecreatesseparatesimulation processesusing the C system() command. It utilizes
CommandShellto manageshellsyntaxandasynchronousinvocations.

8.139.2 Member Function Documentation
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8.139.2.1 void spawn_evaluation (constbool block_�ag )

spawn acompletefunctionevaluation

PuttheSysCallAnalysisCodeto theshell.This functionis usedwhenall portionsof thefunctionevaluation(i.e.,
all analysisdrivers)areexecutedon thelocalprocessor.

8.139.2.2 void spawn_input_�lter (constbool block_�ag )

spawn theinput �lter portionof a functionevaluation

Puttheinput�lter to theshell.Thisfunctionis usedwhenmultipleanalysisdriversarespreadbetweenprocessors.
No needto checkfor a Null input �lter , asthis is checkedexternally. Useof nonblockingshellsis supportedin
this fn, althoughits useis currentlypreventedexternally.

8.139.2.3 void spawn_analysis(constint & analysis_id, constbool block_�ag )

spawn asingleanalysisaspartof a functionevaluation

Puta singleanalysisto theshell. This function is usedwhenmultiple analysisdriversarespreadbetweenpro-
cessors.Use of nonblockingshellsis supportedin this fn, althoughits useis currently preventedexternally.

8.139.2.4 void spawn_output_�lter (constbool block_�ag )

spawn theoutput�lter portionof a functionevaluation

Puttheoutput�lter to theshell. This functionis usedwhenmultiple analysisdriversarespreadbetweenproces-
sors.No needto checkfor aNull output�lter , asthisis checkedexternally. Useof nonblockingshellsis supported
in this fn, althoughits useis currentlypreventedexternally.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SysCallAnalysisCode.H
� SysCallAnalysisCode.C
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8.140 SysCallApplicInterface ClassReference

usingsystemcalls.

Inheritancediagramfor SysCallApplicInterface::

SysCallApplicInterface

ApplicationInterface

Interface

Public Member Functions

� SysCallApplicInterface(constProblemDescDB&problem_db)

constructor

� � SysCallApplicInterface()

destructor

� void derived_map(constVariables&vars,constActiveSet&set,Response&response,int fn_eval_id)

that is speci�c to a derivedclass.

� void derived_map_asynch(constParamResponsePair &pair)

asynchronousevaluationthat is speci�c to a derivedclass.

� void derived_synch(PRPList&prp_list)
� void derived_synch_nowait (PRPList&prp_list)
� int derived_synchronous_local_analysis(constint &analysis_id)
� constStringArray& analysis_drivers() const

retrievetheanalysisdrivers speci�cationfor applicationinterfaces

PrivateMember Functions

� void spawn_application(constboolblock_�ag)

andoutput�lter . Calledfromderived_map()& derived_map_asynch().

� void derived_synch_kernel(PRPList&prp_list)

derived_synch_nowait()
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� bool system_call_�le_test(constString&root_�le)

thenecessaryresults�le(s)

PrivateAttrib utes

� SysCallAnalysisCodesysCallSimulator

to a CommandShellin variouscombinations

� IntSetsysCallSet

systemcall evaluations

� IntShortMapfailCountMap

maplinking functionevaluationid's to numberof responsereadfailures

8.140.1 DetailedDescription

usingsystemcalls.

SysCallApplicInterfaceusesa SysCallAnalysisCodeobjectfor performingsimulationinvocations.

8.140.2 Member Function Documentation

8.140.2.1 void derived_synch(PRPList & prp_list) [ inline, virtual]

Checkfor completionof active asynchjobs (tracked with sysCallSet). Wait for at leastone completionand
completeall jobsthathave returned.This satisi�es a "fairness"principle, in thesensethata completedjob will
_always_beprocessed(whereasacceptingonly a singlecompletioncouldalwaysacceptthesamecompletion-
thecaseof very inexpensivefn. evals. - andstarvesomeservers).

Reimplementedfrom ApplicationInterface.

8.140.2.2 void derived_synch_nowait (PRPList & prp_list) [inline, virtual]

Checkfor completionof active asynchjobs (tracked with sysCallSet). Make one passthroughsysCallSet&
completeall jobsthathave returned.

Reimplementedfrom ApplicationInterface.
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8.140.2.3 int derived_synchronous_local_analysis(constint & analysis_id) [inline, virtual]

Thiscodeprovidesthederivedfunctionusedby ApplicationInterface::serve_analyses_synch().

Reimplementedfrom ApplicationInterface.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� SysCallApplicInterface.H
� SysCallApplicInterface.C
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8.141 TANA3Approximation ClassReference

approximation(amultipointapproximation).

Inheritancediagramfor TANA3Approximation::

TANA3Approximation

Approximation

Public Member Functions

� TANA3Approximation()

defaultconstructor

� TANA3Approximation(constProblemDescDB&problem_db,constsize_t&num_vars)

standard constructor

� � TANA3Approximation()

destructor

ProtectedMember Functions

� int min_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� int num_constraints() const

returnthenumberof constraintsto beenforcedvia anchorPoint

� void �nd_coef�cients ()

calculatethedata�t coef�cients usingcurrentPointsandanchorPoint

� constReal& get_value(constRealVector&x)

retrievetheapproximatefunctionvaluefor a givenparametervector

� constRealBaseVector& get_gradient(constRealVector&x)

retrievetheapproximatefunctiongradientfor a givenparametervector

� void clear_current()
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PrivateMember Functions

� void �nd_scaled_coef�cients ()

computeTANA coef�cients basedonscaledinputs

� void offset(constRealVector&x, RealVector&s)

basedonminX,applyoffsetscalingto x to de�ne s

PrivateAttrib utes

� RealVectorpExp

thevectorof exponentvalues

� RealVectorminX

thevectorof minimumparametervaluesusedin scaling

� RealVectorscX1

thevectorof scaledx1 values

� RealVectorscX2

thevectorof scaledx2 values

� RealH

thescalarHessianvaluein theTANA-3approximation

8.141.1 DetailedDescription

approximation(amultipointapproximation).

The TANA3Approximationclassprovides a multipoint approximationbasedon matchingvalue and gradient
datafrom two points (typically the currentandprevious iterates)in parameterspace. It forms an exponential
approximationin termsof interveningvariables.

8.141.2 Member Function Documentation

8.141.2.1 void clear_current () [inline, protected, virtual]

Rede�nedefault implementationto supporthistorymechanism.

Reimplementedfrom Approximation.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:
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� TANA3Approximation.H
� TANA3Approximation.C
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8.142 TaylorApproximation ClassReference

series(a localapproximation).

Inheritancediagramfor TaylorApproximation::

TaylorApproximation

Approximation

Public Member Functions

� TaylorApproximation()

defaultconstructor

� TaylorApproximation(ProblemDescDB&problem_db,constsize_t&num_vars)

standard constructor

� � TaylorApproximation()

destructor

ProtectedMember Functions

� int min_coef�cients () const

build thederivedclassapproximationtypein numVars dimensions

� void �nd_coef�cients ()

calculatethedata�t coef�cients usingcurrentPointsandanchorPoint

� constReal& get_value(constRealVector&x)

retrievetheapproximatefunctionvaluefor a givenparametervector

� constRealBaseVector& get_gradient(constRealVector&x)

retrievetheapproximatefunctiongradientfor a givenparametervector

� constRealMatrix& get_hessian(constRealVector&x)

retrievetheapproximatefunctionHessianfor a givenparametervector
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8.142.1 DetailedDescription

series(a localapproximation).

The TaylorApproximationclassprovidesa local approximationbasedon datafrom a singlepoint in parameter
space.It usesa �rst- or second-orderTaylor seriesexpansion:f(x) = f(x_c) + grad(x_c)' (x - x_c) + (x - x_c)'
Hess(x_c)(x - x_c) / 2.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� TaylorApproximation.H
� TaylorApproximation.C
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8.143 VariablesClassReference

Baseclassfor thevariablesclasshierarchy.

Inheritancediagramfor Variables::

Variables

AllVariables DistinctVariables MergedVariables

Public Member Functions

� Variables()

defaultconstructor

� Variables(constProblemDescDB&problem_db)

standard constructor

� Variables(constpair< short,short> &view)

alternateconstructorfor instantiationson the�y

� Variables(constVariables&vars)

copyconstructor

� virtual � Variables()

destructor

� Variablesoperator=(constVariables&vars)

assignmentoperator

� virtual size_ttv () const

Returnstotal numberof vars.

� virtual constUIntArray & merged_discrete_ids() const

returnsthelist of discretevariablesmergedinto a continuousarray

� virtual constRealVector& continuous_variables() const

returntheactivecontinuousvariables

� virtual void continuous_variable(constReal&c_var, constsize_t&i)

setan activecontinuousvariable
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� virtual void continuous_variables(constRealVector&c_vars)

settheactivecontinuousvariables

� virtual constIntVector& discrete_variables() const

returntheactivediscretevariables

� virtual void discrete_variable(constint &d_var, constsize_t&i)

setan activediscretevariable

� virtual void discrete_variables(constIntVector&d_vars)

settheactivediscretevariables

� virtual constStringArray& continuous_variable_labels() const

returntheactivecontinuousvariablelabels

� virtual void continuous_variable_labels(constStringArray&cv_labels)

settheactivecontinuousvariablelabels

� virtual constStringArray& discrete_variable_labels() const

returntheactivediscretevariablelabels

� virtual void discrete_variable_labels(constStringArray&dv_labels)

settheactivediscretevariablelabels

� virtual constStringArray& continuous_variable_types() const

returntheactivecontinuousvariabletypes

� virtual constStringArray& discrete_variable_types() const

returntheactivediscretevariabletypes

� virtual constUIntArray & continuous_variable_ids() const

returntheactivecontinuousvariablepositionidenti�ers

� virtual constRealVector& inactive_continuous_variables() const

returntheinactivecontinuousvariables

� virtual void inactive_continuous_variables(constRealVector&i_c_vars)

settheinactivecontinuousvariables

� virtual constIntVector& inactive_discrete_variables() const

returntheinactivediscretevariables

� virtual void inactive_discrete_variables(constIntVector&i_d_vars)

settheinactivediscretevariables
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� virtual constStringArray& inactive_continuous_variable_labels() const

returntheinactivecontinuousvariablelabels

� virtual void inactive_continuous_variable_labels(constStringArray&i_c_vars)

settheinactivecontinuousvariablelabels

� virtual constStringArray& inactive_discrete_variable_labels () const

returntheinactivediscretevariablelabels

� virtual void inactive_discrete_variable_labels (constStringArray&i_d_vars)

settheinactivediscretevariablelabels

� virtual constUIntArray & inactive_continuous_variable_ids() const

returntheinactivecontinuousvariablepositionidenti�ers

� virtual size_tacv() const

returnstotal numberof continuousvars

� virtual size_tadv() const

returnstotal numberof discretevars

� virtual RealVectorall_continuous_variables() const

returnsa singlearraywith all continuousvariables

� virtual void all_continuous_variables(constRealVector&a_c_vars)

setsall continuousvariablesusinga singlearray

� virtual IntVectorall_discrete_variables() const

returnsa singlearraywith all discretevariables

� virtual void all_discrete_variables(constIntVector&a_d_vars)

setsall discretevariablesusinga singlearray

� virtual StringArrayall_continuous_variable_labels() const

returnsa singlearraywith all continuousvariablelabels

� virtual void all_continuous_variable_labels(constStringArray&a_c_v_labels)

setsall continuousvariablelabelsusinga singlearray

� virtual StringArrayall_discrete_variable_labels() const

returnsa singlearraywith all discretevariablelabels

� virtual void all_discrete_variable_labels(constStringArray&a_d_v_labels)

setsall discretevariablelabelsusinga singlearray

� virtual StringArrayall_variable_labels() const
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returnsa singlearraywith all variablelabels

� virtual constStringArray& all_discrete_variable_types() const

returntheall discretevariabletypes

� virtual void read(istream&s)

reada variablesobjectfroman istream

� virtual void write (ostream&s) const

write a variablesobjectto anostream

� virtual void write_aprepro(ostream&s) const

write a variablesobjectto anostreamin aprepro format

� virtual void read_annotated(istream&s)

reada variablesobjectin annotatedformatfroman istream

� virtual void write_annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream

� virtual void write_tabular (ostream&s) const

write a variablesobjectin tabular formatto anostream

� virtual void read(BiStream&s)

reada variablesobjectfromthebinary restartstream

� virtual void write (BoStream&s) const

write a variablesobjectto thebinary restartstream

� virtual void read(MPIUnpackBuffer &s)

reada variablesobjectfroma packedMPI buffer

� virtual void write (MPIPackBuffer &s) const

write a variablesobjectto a packedMPI buffer

� size_tcv () const

Returnsnumberof activecontinuousvars.

� size_tdv () const

Returnsnumberof activediscretevars.

� size_ticv () const

returnsnumberof inactivecontinuousvars

� size_tidv () const

returnsnumberof inactivediscretevars
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� constReal& continuous_variable(constsize_t&i) const

returnan activecontinuousvariable

� constint & discrete_variable(constsize_t&i) const

returnan activediscretevariable

� Variablescopy () const

for usewhena deepcopyis needed(therepresentationis _not_shared)

� void reshape(constSizet2DArray &vars_comps)

variablesComponents

� constpair< short,short> & view () const

returnsvariablesView

� pair< short,short> get_view (constProblemDescDB&problem_db)const

de�nesvariablesView fromproblem_dbattributes

� constString& variables_id() const

returnsthevariablesidenti�er string

� constSizet2DArray & variables_components() const

returnsthenumberof variablesfor each of theconstitutivecomponents

� constStringArray& all_continuous_variable_types() const

returnall continuousvariabletypes

� constUIntArray & all_continuous_variable_ids() const

returnall continuousvariablepositionidenti�ers

� bool is_null () const

functionto check variablesRep(doesthisenvelopecontaina letter)

ProtectedMember Functions

� Variables(BaseConstructor, constProblemDescDB&problem_db,constpair< short,short> &view)

derivedclassconstructors - Coplien,p. 139)

� virtual void copy_rep(constVariables� vars_rep)

Usedbycopy()to copythecontentsof a letterclass.

� virtual void reshape_rep(constSizet2DArray &vars_comps)

Usedby reshape()to reshapethecontentsof a letter class.
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� void uncertain_var_types(size_t&acv_cntr)

Conveniencefunctionfor sharedcodewithin build_types_ids().

ProtectedAttrib utes

� pair< short,short> variablesView

view enumerations

� Sizet2DArray variablesComponents

design/uncertain/state(�r st index) bysub-type(secondindex)

� StringArrayallContinuousVarTypes

arrayof variabletypesfor theall continuousvariablesarray

� UIntArray allContinuousVarIds

arrayof positionidenti�ers for theall continuousvariablesarray

� RealVectoremptyRealVector

novariablescorrespondingto therequest

� IntVectoremptyIntVector

novariablescorrespondingto therequest

� StringArrayemptyStringArray

novariablescorrespondingto therequest

� UIntArray emptyUIntArray

are no variablescorrespondingto therequest

PrivateMember Functions

� Variables� get_variables(constProblemDescDB&problem_db)

correctletter class

� Variables� get_variables(constpair< short,short> &view) const

andby copy()to instantiatea new letter class

PrivateAttrib utes

� StringidVariables

variablesidenti�er string fromtheinput �le
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� Variables� variablesRep

pointerto theletter (initialized only for theenvelope)

� int referenceCount

numberof objectssharingvariablesRep

Friends

� bool operator==(constVariables&vars1,constVariables&vars2)

equalityoperator

� bool operator!=(constVariables&vars1,constVariables&vars2)

inequalityoperator

� std::size_thash_value(constVariables&vars)

hash_value

� bool binary_equal_to(constVariables&vars1,constVariables&vars2)

binary_equal_to(since'operator==' is not suitablefor boost/hash_set)

8.143.1 DetailedDescription

Baseclassfor thevariablesclasshierarchy.

The Variablesclassis the baseclassfor the classhierarchyproviding design,uncertain,andstatevariablesfor
continuousanddiscretedomainswithin a Model. Using the fundamentalarraysfrom the input speci�cation,
differentderivedclassesde�ne differentviews of thedata.For memoryef�ciency andenhancedpolymorphism,
thevariableshierarchyemploysthe"letter/envelopeidiom" (seeCoplien"AdvancedC++", p. 133),for which the
baseclass(Variables) servesastheenvelopeandoneof thederivedclasses(selectedin Variables::get_variables())
servesastheletter.

8.143.2 Constructor & Destructor Documentation

8.143.2.1 Variables ()

defaultconstructor

Thedefault constructor:variablesRepis NULL in this case(a populatedproblem_dbis neededto build a mean-
ingful Variablesobject).Thismakesit necessaryto checkfor NULL in thecopy constructor, assignmentoperator,
anddestructor.
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8.143.2.2 Variables (constProblemDescDB& problem_db)

standardconstructor

This is the primary envelopeconstructorwhich usesproblem_dbto build a fully populatedvariablesobject. It
onlyneedsto extractenoughdatato properlyexecuteget_variables(problem_db),sincetheconstructoroverloaded
with BaseConstructorbuilds theactualbaseclassdatainheritedby thederivedclasses.

8.143.2.3 Variables (constpair< short, short > & view)

alternateconstructorfor instantiationson the�y

Thisis thealternateenvelopeconstructorfor instantiationsonthe�y . Sinceit doesnothaveaccessto problem_db,
the letter classis not fully populated.This constructorexecutesget_variables(view), which invokesthedefault
constructorof thederivedletterclass,which in turn invokesthedefaultconstructorof thebaseclass.

8.143.2.4 Variables (constVariables& vars)

copy constructor

Copy constructormanagessharingof variablesRepandincrementingof referenceCount.

8.143.2.5 � Variables () [ virtual]

destructor

DestructordecrementsreferenceCountandonly deletesvariablesRepwhenreferenceCountreacheszero.

8.143.2.6 Variables (BaseConstructor, constProblemDescDB& problem_db, constpair< short, short >
& view) [protected]

derivedclassconstructors- Coplien,p. 139)

Thisconstructoris theonewhichmustbuild thebaseclassdatafor all derivedclasses.get_variables()instantiates
aderivedclassletterandthederivedconstructorselectsthisbaseclassconstructorin its initializationlist (to avoid
therecursionof thebaseclassconstructorcalling get_variables()again).SincetheletterIS therepresentation,its
representationpointeris setto NULL (anuninitializedpointercausesproblemsin � Variables).

8.143.3 Member Function Documentation

8.143.3.1 Variables operator= (constVariables& vars)

assignmentoperator

AssignmentoperatordecrementsreferenceCountfor old variablesRep,assignsnew variablesRep,andincrements
referenceCountfor new variablesRep.
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8.143.3.2 Variables copy () const

for usewhenadeepcopy is needed(therepresentationis _not_shared)

Deepcopiesareusedfor history mechanismssuchasbestVariablesanddata_pairssincethesemustcatalogue
copies(andshouldnot changeastherepresentationwithin currentVariableschanges).

8.143.3.3 Variables � get_variables(constProblemDescDB& problem_db) [private]

correctletterclass

InitializesvariablesRepto theappropriatederivedtype,asgivenby problem_dbattributes.Thestandardderived
classconstructorsareinvoked.

8.143.3.4 Variables � get_variables(constpair< short, short > & view) const [ private]

andby copy() to instantiatea new letterclass

InitializesvariablesRepto theappropriatederivedtype,asgivenby view. Thedefault derivedclassconstructors
areinvoked.

8.143.4 Member Data Documentation

8.143.4.1 UIntArray allContinuousVarIds [protected]

arrayof positionidenti�ers for theall continuousvariablesarray

Theseidenti�ers de�ne positionsof theall continuousvariablesarraywithin thetotal variablesequence.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �les:

� DakotaVariables.H
� DakotaVariables.C
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8.144 Vector ClassTemplateReference

Templateclassfor theDakotanumericalvector.

Inheritancediagramfor Vector::

Vector

BaseVector< T >

Public Member Functions

� Vector()

Defaultconstructor.

� Vector(size_tlen)

Constructorwhich takesan initial length.

� Vector(size_tlen,constT &initial_val)

Constructorwhich takesan initial lengthandan initial value.

� Vector(constVector< T > &a)

Copyconstructor.

� Vector(constT � p, size_tlen)

Constructorwhich copieslenentriesfromT� .

� � Vector()

Destructor.

� Vector< T > & operator=(constVector< T > &a)

Normalconstassignmentoperator.

� Vector< T > & operator=(constT &i val)

Setsall elementsin selfto thevalueival.

� operatorT � () const

Usewith care!

� void read(istream&s)

Readsa Vectorfroman input stream.
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� void read(istream&s, Array< String> &label_array)

Readsa Vectorandassociatedlabel array froman inputstream.

� void read_partial(istream&s, size_tstart_index, size_tnum_items)

Readspart of a Vectorfroman input stream.

� void read_partial(istream&s, size_tstart_index, size_tnum_items,Array< String> &label_array)

Readspart of a Vectorandthecorrespondinglabelsfroman inputstream.

� void read_tabular (istream&s)

Readsa Vectorfroma tabular text input �le .

� void read_annotated(istream&s, Array< String> &label_array)

inputstream

� void write (ostream&s) const

Writesa Vectorto anoutputstream.

� void write (ostream&s, constArray< String> &label_array)const

Writesa Vectorandassociatedlabelarray to an outputstream.

� void write_partial(ostream&s, size_tstart_index, size_tnum_items)const

Writespart of a Vectorto anoutputstream.

� void write_partial(ostream&s, size_tstart_index, size_tnum_items,constArray< String> &label_array)
const

outputstream

� void write_aprepro(ostream&s, constArray< String> &label_array)const

in aprepro format

� void write_partial_aprepro(ostream&s, size_tstart_index, size_tnum_items,const Array< String >
&label_array)const

outputstreamin aprepro format

� void write_annotated(ostream&s, constArray< String> &label_array)const

to an outputstream

� void write_tabular (ostream&s) const

Writesa Vectorin tabular form to anoutputstream.

� void write_partial_tabular (ostream&s, size_tstart_index, size_tnum_items)const

Writespart of a Vectorin tabular form to anoutputstream.

� void read(BiStream&s, Array< String> &label_array)
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Readsa Vectorandassociatedlabel array froma binary input stream.

� void write (BoStream&s, constArray< String> &label_array)const

Writesa Vectorandassociatedlabelarray to a binaryoutputstream.

� void read(MPIUnpackBuffer &s)

Readsa Vectorfroma buffer after an MPI receive.

� void read(MPIUnpackBuffer &s, Array< String> &label_array)

MPI receive.

� void write (MPIPackBuffer &s) const

Writesa Vectorto a buffer prior to an MPI send.

� void write (MPIPackBuffer &s, constArray< String> &label_array)const

anMPI send

8.144.1 DetailedDescription

template< classT> classDakota::Vector< T >

Templateclassfor theDakotanumericalvector.

TheDakota::Vectorclassis thenumericvectorclass.It inheritsfrom thecommonvectorclassDakota::BaseVector
which providesthe sameinterfacefor both the STL andRW vectorclasses.If the STL versionof BaseVector
is basedon the valarrayclassthensomebasicvectoroperationssuchas+ , � are available. This classadds
functionalityto read/writevectorsin a varietyof ways

8.144.2 Constructor & Destructor Documentation

8.144.2.1 Vector (constT � p, size_tlen) [inline]

Constructorwhichcopieslen entriesfrom T� .

Assignssizevaluesfrom p into array.

8.144.3 Member Function Documentation
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8.144.3.1 Vector< T > & operator= (constT & ival) [inline]

Setsall elementsin self to thevalueival.

Assignsall valuesof arrayto ival. If STL, usesthevectorassignmethodbecausethereis nooperator=(ival).

Reimplementedfrom BaseVector.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing �le:

� DakotaVector.H
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Chapter 9

DAKOTA File Documentation

9.1 dll_api.C File Reference

This �le containsaDakotaRunnerclass,which launchesDAKOTA.

Functions

� void signal_init ()
� void DAKOTA_DLL_FN dakota_create(int � dakota_ptr_int)
� void DAKOTA_DLL_FN dakota_readInput (int id, char� dakotaInput)
� void DAKOTA_DLL_FN dakota_start (int id)
� void DAKOTA_DLL_FN dakota_destroy (int id)
� void DAKOTA_DLL_FN dakota_stop(int � id)
� constchar� DAKOTA_DLL_FN dakota_getStatus(int id)
� int get_mc_ptr_int ()
� void set_mc_ptr_int (int ptr_int)

Variables

� map< int, DakotaRunner� > runners

9.1.1 DetailedDescription

This �le containsaDakotaRunnerclass,which launchesDAKOTA.

9.1.2 Function Documentation
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9.1.2.1 void DAK OTA_DLL_FN dakota_stop(int � id)
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9.2 dll_api.h File Reference

API for DLL interactions.

Functions

� void DAKOTA_DLL_FN dakota_create(int � dakota_ptr_int)
� void DAKOTA_DLL_FN dakota_readInput (int id, char� dakotaInput)
� void DAKOTA_DLL_FN dakota_start (int id)
� void DAKOTA_DLL_FN dakota_destroy (int id)
� void DAKOTA_DLL_FN dakota_stop(int � id)
� constchar� DAKOTA_DLL_FN dakota_getStatus(int id)
� int DAKOTA_DLL_FN get_mc_ptr_int ()
� void DAKOTA_DLL_FN set_mc_ptr_int (int ptr_int)

9.2.1 DetailedDescription

API for DLL interactions.

9.2.2 Function Documentation

9.2.2.1 void DAK OTA_DLL_FN dakota_stop(int � id)
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9.3 JEGAOptimizer.C File Reference

Containstheimplementationof theJEGAOptimizerclass.

Namespaces

� namespaceDakota
� namespacestd
� namespaceJEGA::Logging
� namespaceeddy::utilities

Classes

� classJEGAOptimizer::Evaluator

Anevaluatorspecializationthat knowshowto interactwith Dakota.

� classJEGAOptimizer::EvaluatorCreator

A specializationof theJEGA::FrontEnd::EvaluatorCreatorthat createsa new instanceof a Evaluator.

� classJEGAOptimizer::Driver

A subclassof theJEGAfrontenddriver thatexposestheindividual protectedmethodsto executethealgorithm.

Functions

� template< typenameT> stringasstring(constT &val)

Createsa string fromtheargumentval usinganostringstream.

9.3.1 DetailedDescription

Containstheimplementationof theJEGAOptimizerclass.
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9.4 JEGAOptimizer.H File Reference

Containsthede�nition of theJEGAOptimizerclass.

Namespaces

� namespaceJEGA
� namespaceJEGA::Utilities
� namespaceJEGA::Fr ontEnd
� namespaceJEGA::Algorithms
� namespaceDakota

Classes

� classJEGAOptimizer

A versionof Dakota::Optimizerfor instantiationof JohnEddy's GeneticAlgorithms(JEGA).

9.4.1 DetailedDescription

Containsthede�nition of theJEGAOptimizerclass.
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9.5 library_mode.C File Reference

�le containinga mocksimulatormainfor testingDAKOTA in library mode

Functions

� void nidr_set_input_string (constchar� )
� void run_dakota_parse(constchar� dakota_input_�le)

mode1: parsingan input �le .

� void run_dakota_data()

mode2: directDataclassinstantiation.

� void run_dakota_mixed(constchar� dakota_input_�le)

mode3: mixedparsinganddirectupdating

� void model_interface_plugins(Dakota::ProblemDescDB&problem_db)
� int main(int argc,char� argv[ ])

A mock simulatormainfor testingDAKOTA in library mode.

� staticvoid my_callback_function (void � ptr)

9.5.1 DetailedDescription

�le containinga mocksimulatormainfor testingDAKOTA in library mode

9.5.2 Function Documentation

9.5.2.1 void run_dakota_parse(constchar � dakota_input_�le)

mode1: parsinganinput �le.

This functionparsesfrom aninput �le to de�ne theProblemDescDBdata.

9.5.2.2 void run_dakota_data()

mode2: directDataclassinstantiation.

Ratherthanparsingfrom aninput �le, this functionpopulatesDataclassobjectsdirectlyusinga minimalspeci�-
cationandreliesonconstructordefaultsandpost-processingin post_process()to �ll in therest.
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9.5.2.3 void run_dakota_mixed(constchar � dakota_input_�le)

mode3: mixedparsinganddirectupdating

This function showcasesmultiple features.For parsing,eitheran input �le (dakota_input_�le != NULL) or a
defaultinputstring(dakota_input_�le== NULL) areshown. Thisparsedinputis thenmixedwith inputfrom three
sources:(1) input from auser-suppliedcallbackfunction,(2) updatesto theDB prior to Strategy instantiation,(3)
updatesdirectly to Iterators/Modelsfollowing Strategy instantiation.

9.5.2.4 int main (int argc, char � argv[ ])

A mocksimulatormainfor testingDAKOTA in library mode.

Usesalternative instantiationsyntaxasdescribedin thelibrary modedocumentationwithin theDevelopersMan-
ual. Testsseveralproblemspeci�cationmodes:(1) run_dakota_parse:readsall problemspeci�cationdatafrom
an input �le (2) run_dakota_data:createsall problemspeci�cationfrom directDatainstanceinstantiations.(3)
run_dakota_mixed: a mixtureof input parsing(by �le or default string)anddirectdataupdates,wherethedata
updatesoccur: (a) via the DB prior to Strategy instantiation,and (b) via Iterators/Modelsfollowing Strategy
instantiation.Usage:dakota_library_mode[-m] [dakota.in]
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9.6 main.C File Reference

�le containingthemainprogramfor DAKOTA

Functions

� int main(int argc,char� argv[ ])

ThemainDAKOTA program.

9.6.1 DetailedDescription

�le containingthemainprogramfor DAKOTA

9.6.2 Function Documentation

9.6.2.1 int main (int argc, char � argv[ ])

ThemainDAKOTA program.

Managecommandline inputs,input �les, restart�le(s), outputstreams,andtop level paralleliteratorcommuni-
cators.InstantiatetheStrategy andinvoke its run_strategy() virtual function.
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9.7 restart_util.C File Reference

�le containingtheDAKOTA restartutility mainprogram

Namespaces

� namespaceDakota

Functions

� void print_restart(int argc,char�� argv, Stringprint_dest)

print a restart�le

� void print_restart_tabular (int argc,char�� argv, Stringprint_dest)

print a restart�le (tabular format)

� void read_neutral(int argc,char�� argv)

reada restart�le (neutral �le format)

� void repair_restart(int argc,char�� argv, Stringidenti�er_type)

repaira restart�le by removing corruptedevaluations

� void concatenate_restart(int argc,char�� argv)

concatenatemultiplerestart�les

� int main(int argc,char� argv[ ])

Themainprogramfor theDAKOTA restartutility.

9.7.1 DetailedDescription

�le containingtheDAKOTA restartutility mainprogram

9.7.2 Function Documentation
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9.7.2.1 int main (int argc, char � argv[ ])

Themainprogramfor theDAKOTA restartutility.

Parsecommandline inputs and invoke the appropriateutility function (print_restart(), print_restart_tabular(),
read_neutral(), repair_restart(), or concatenate_restart()).
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Chapter 10

RecommendedPracticesfor DAKOTA
Development

10.1 Intr oduction

Commoncodedevelopmentpracticescanbe extremelyuseful in multiple developerenvironments. Particular
stylesfor codecomponentsleadto improved readabilityof the codeandcanprovide importantvisual cuesto
otherdevelopers.

Much of this recommendedpracticesdocumentis borrowedfrom theCUBIT meshgenerationproject,which in
turn borrows its recommendedpracticesfrom otherprojects.As a result,C++ codingstylesarefairly standard
acrossa varietyof Sandiasoftwareprojectsin theengineeringandcomputationalsciences.

10.2 StyleGuidelines

Styleguidelinesinvolvetheability to discernat aglancethetypeandscopeof a variableor function.

10.2.1 Classand variable styles

Classnamesshouldbecomposedof two or moredescriptivewords,with the�rst characterof eachword capital-
ized,e.g.:

class ClassName;

Classmembervariablesshouldbe composedof two or moredescriptive words,with the �rst characterof the
secondandsucceedingwordscapitalized,e.g.:

double classMemberVariable;
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Temporary(i.e. local) variablesarelower case,with underscoresseparatingwordsin a multiple word temporary
variable,e.g.:

int temporary_variable;

Constants(i.e. parameters)andenumerationvaluesareuppercase,with underscoresseparatingwords,e.g.:

const double CONSTANT_VALUE;

10.2.2 Function styles

Functionnamesarelowercase,with underscoresseparatingwords,e.g.:

int function_name();

Thereis no needto distinguishbetweenmemberandnon-memberfunctionsby style,asthis distinctionis usu-
ally clearby context. This styleconventionallows memberfunctionnameswhich setandreturnthevalueof a
similarly-namedprivatemembervariable,e.g.:

int memberVariable;
void member_variable(int a) { // set

memberVariable = a;
}
int member_variable() const { // get

return memberVariable;
}

In caseswherethe datato be setor returnedis more thana few bytes,it is highly desirableto employ const
referencesto avoid unnecessarycopying, e.g.:

void continuous_variables(const RealVector& c_vars) { // set
continuousVariables = c_vars;

}
const RealVector& continuous_variables() const { // get

return continuousVariables;
}

Note that it is not necessaryto alwaysacceptthe returneddataasa constreference.If it is desiredto be able
changethis data,thenacceptingtheresultasa new variablewill generatea copy, e.g.:

const RealVector& c_vars = model.continuous_variables(); // reference to continuousVariables cannot be changed
RealVector c_vars = model.continuous_variables(); // local copy of continuousVariables can be changed
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10.2.3 Miscellaneous

Appearanceof typedefsto rede�ne or alias basic types is isolatedto a few header�les (data_types.h ,
template_defs.h ), so that issueslike programprecisioncanbe changedby changinga few lines of type-
defsratherthanmany linesof code,e.g.:

typedef double Real;

xemacs is thepreferredsourcecodeeditor, asit hasC++ modesfor enhancingreadabilitythroughcolor (turn
on "Syntaxhighlighting"). Otherhelpful featuresinclude"Parenhighlighting" for matchingparenthesesandthe
"New Frame"utility to have morethanonewindow operatingon thesamesetof �les (notethat this is still the
sameedit session,soall windowsaresynchronizedwith eachother).Window width shouldbesetto 80 internal
columns,which canbe accomplishedby manualresizing,or preferably, usingthe following aliasin your shell
resource�le (e.g.,.cshrc):

alias xemacs "xemacs -g 81x63"

wherean externalwidth of 81 gives80 columnsinternal to the window andthe desiredheightof the window
will vary dependingon monitorsize.This window width imposesa codingstandardsinceyou shouldavoid line
wrappingby continuinganythingover80columnsontothenext line.

Indentingincrementsare2 spacesperindentandcommentsarealignedwith thecodethey describe,e.g.:

void abort_handler(int code)
{

int initialized = 0;
MPI_Initialized(&initialized);
if (initialized) {

// comment aligned to block it describes
int size;
MPI_Comm_size(MPI_COMM_WORLD,&size);
if (size>1)

MPI_Abort(MPI_COMM_WORLD, code);
else

exit(code);
}
else

exit(code);
}

Also, thecontinuationof a longcommandis indented2 spaces,e.g.:

const String& iterator_scheduling
= problem_db.get_string("strategy.iterator_sche duling ");

andsimilar linesarealignedfor readability, e.g.:

cout << "Numerical gradients using " << finiteDiffStepSize*100. << "%"
<< finiteDiffType << " differences\nto be calculated by the "
<< methodSource << " finite difference routine." << endl;

Lastly, #ifdef'sarenot indented(to makeuseof syntaxhighlightingin xemacs).
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10.3 File Naming Conventions

In addition to the style outlined above, the following �le namingconventionshave beenestablishedfor the
DAKOTA project.

File namesfor C++ classesshould,in general,usethe samenameasthe classde�ned by the �le. Exceptions
include:

� with the introductionof the Dakotanamespace,baseclasseswhich previously utilized prependedDakota
identi�ers cannow safelyomit the identi�ers. However, since�le namesdo not have namespaceprotec-
tion from namecollisions, they retain the prependedDakota identi�er. For example,a classpreviously
namedDakotaModelwhich residedin DakotaModel.[CH], is now Dakota::Model(classModel in names-
paceDakota)residingin thesame�lenames.Theretentionof theprevious�lenamesreducesthepossibility
of multiple instancesof aModel.Hcausingproblems.Derivedclasses(e.g.,NestedModel) donot requirea
prependedDakotaidenti�er for eithertheclassor �le names.

� in afew cases,it is convenienttomaintainseveralcloselyrelatedclassesin asingle�le, in whichcasethe�le
namemayre�ect thetoplevel classor somegeneralizationof thesetof classes(e.g.,DakotaResponse.[CH]
�les containDakota::ResponseandDakota::ResponseRepclasses,andDakotaBinStream.[CH] �les contain
theDakota::BiStreamandDakota::BoStreamclasses).

Thetypeof �le is determinedby oneof thefour �le nameextensionslistedbelow:

� .H A classheader�le endsin thesuf�x .H. Theheader�le providestheclassdeclaration.This �le doesnot
containcodefor implementingthemethods,exceptfor thecaseof inline functions.Inline functionsareto
beplacedat thebottomof the�le with thekeyword inline precedingthefunctionname.

� .C A classimplementation�le endsin thesuf�x .C. An implementation�le containsthede�nitions of the
membersof theclass.

� .h A header�le endsin thesuf�x .h. Theheader�le containsinformationusuallyassociatedwith proce-
dures.De�ned constants,datastructuresandfunctionprototypesaretypical elementsof this �le.

� .c A procedure�le endsin thesuf�x .c. Theprocedure�le containstheactualprocedures.

10.4 ClassDocumentationConventions

Classdocumentationusesthe doxygentool available from http://www.doxygen.org and employs the
JAVA-doc commentstyle. Brief commentsappearin header�les next to the attribute or function declaration.
Detaileddescriptionsfor functionsshouldappearalongsidetheir implementations(i.e., in the .C �les for non-
inlined, or in the headersnext to the function de�nition for inlined). Detailedcommentsfor a classor a class
attributemustgo in theheader�le asthis is theonly option.

NOTE: Previous classdocumentationutilities (class2frameand class2html)usedthe "//-" commentstyle and
commentblockssuchasthis:

//- Class: Model
//- Description: The model to be iterated by the Iterator. Contains Variables, Interface, and Response objects.
//- Owner: Mike Eldred
//- Version: $Id: Dev_Recomm_Pract.dox 4549 2007-09-20 18:25:03Z mseldre $
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Thesetools areno longerused,so remainingcommentblocksof this type areinformationalonly andwill not
appearin thedocumentationgeneratedby doxygen.
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Chapter 11

Instructions for Modifying DAKOTA's
Input Speci®cation

11.1 Modify dakota.input.nspec

Themasterinput speci�cationresidesin dakota.input.nspecin Dakota/src.Themasterinput speci�cationcanbe
modi�ed with theadditionof new constructsusingthefollowing logical relationships:

� () for requiredgroupspeci�cations

� [] for optionalspeci�cations

� j for "or" conditionals

� {} for functionsto processkeywords

Theseconstructscan be usedto de�ne a variety of dependency relationshipsin the input speci�cation. It is
recommendedthatyoureview theexistingspeci�cationandhaveanunderstandingof theconstructsin usebefore
attemptingto addnew constructs.

Warning:

� Do not skip this step. Attemptsto modify the NIDR_keywds.H �le in Dakota/srcwithout using the
NIDR tablegeneratorareveryerror-prone.Moreover, theinputspeci�cationprovidesareferenceto the
allowableinputsof a particularexecutableandshouldbekeptin synchwith theparser�les (modifying
theparser�les independentof theinputspeci�cationcreates,ata minimum,undocumentedfeatures).

� All keywordsin dakota.input.nspecarelowercaseby convention.All userinputsareconvertedto lower
caseby theparserprior to keywordmatchtesting,resultingin caseinsensitiveparsing.

� SincetheNIDR parserallows abbreviation of keywords,you mustavoid addinga keyword thatcould
bemisinterpretedasanabbreviationfor adifferentkeywordwithin thesametop-level keyword,suchas
"strategy" and"method".For example,addingthekeyword"expansion"within themethodspeci�cation
would beamistake if thekeyword "expansion_factor"alreadywasbeingusedin thisspeci�cation.
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� TheNIDR input is somewhatorder-dependent,allowing thesamekeyword to bereusedmultiple times
in thespeci�cation.This oftenhappenswith aliases,suchaslower_bounds , upper_bounds and
initial_point . Ambiguitiesareresolvedby attachingakeyword to themostrecentlyseencontext
in which it couldappear, if suchexists,or to the�rst relevantcontext thatsubsequentlycomesalongin
theinput �le. With theearlierIDR parser, non-exclusivespeci�cations(thosenot in mutuallyexclusive
blocks)wererequiredto beunique.Thatis why therearesuchaliasesfor initial_point ascdv_-
initial_point andddv_initial_point .

11.2 Rebuild NIDR_keywds.H

cd Dakota/packages/nidr
make

ThesestepsregenerateNIDR_keywds.Handdakota.input.txtin theDakota/srcdirectory. As describedin more
detail in the next section,you must manuallyupdateNIDRProblemDescDB.Cin Dakota/srcto accordwith
changesto dakota.input.nspec.If you commit changesto a sourcerepository, be sureto commit the updated
Dakota/src/NIDR_keywds.H,Dakota/src/dakota.input.nspec,Dakota/src/dakota.input.txt,andyour manuallyup-
datedDakota/src/NIDRProblemDescDB.C.

11.3 UpdateNIDRPr oblemDescDB.Cin Dakota/src

Many keywordshave dataassociatedwith them: an integer, a �oating-point number, a string,or arraysof such
entities. Datarequirementsarespeci�ed in dakota.input.nspecby the tokensINTEGER,REAL, STRING, IN-
TERLIST, REALLIST, STRINGLIST. (Somekeywordshavenoassociateddataandhencenosuchtoken.)After
eachkeyword anddatatoken,thedakota.input.nspec�le speci�esfunctionsthat theNIDR parsershouldcall to
recordtheappearanceof thekeywordanddealwith any associateddata.Thegeneralform of this speci�cationis

{ startfcn,startdata,stopfcn,stopdata}

i.e., a brace-enclosedlist of one to four functionsand datapointers,with trailing entitiestaken to be zero if
not present;zerofor a function meansno function will be called. The startfcnmustdealwith any associated
data.Otherwise,thedistinctionbetweenstartfcnandstopfcnis relevantonly to keywordsthatbegin a groupof
keywords(enclosedin parenthesesor squarebrackets).Thestartfcnis calledbeforeotherentitiesin thegroupare
processed,andthestopfunctionis calledafterthey areprocessed.Top-levelkeywordsoftenhavebothstartfcnand
stopfcn;stopfcnis uncommonbut possiblefor lower-levelkeywords.Thestartdataand(if needed)stopdatavalues
areusuallypointersto little structuresthatprovide keyword-speci�cdetailsto genericfunctionsfor startfcnand
stopfcn.Somekeywordsthatbegin groups(suchas"approx_problem"within thetop-level "strategy" keyword)
havenoneedof eitherastartfcnor astopfcn;this is indicatedby "{0}".

Most of thethingswithin bracesin dakota.input.nspecareinvocationsof macrosde�ned in NIDRProblemDesc-
DB.C.Themacrossimplify writing dakota.input.nspecandmake it morereadable.Most macroinvocationsrefer
to little structuresde�ned in NIDRProblemDescDB.C,usuallywith thehelpof othermacros,someof whichhave
differentde�nitions in differentpartsof NIDRProblemDescDB.C.Whenaddingakeywordto dakota.input.nspec,
you may needto add a structurede�nition or even introducea new datatype. NIDRProblemDescDB.Chas
sectionscorrespondingto eachtop-level keyword. The top-level keywordsarein alphabeticalorder, andmost
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entitesin thesectionfor atop-level keywordarealsoin alphabeticalorder. While not required,it is probablygood
practiceto maintainthis structure,asit makesthingseasierto �nd.

Any integer, real,or stringdataassociatedwith a keyword areprovidedto thekeyword'sstartfcn,whosesecond
argumentis a pointerto aValues structure,de�ned in header�le nidr.h .

Example1: if youaddedthespeci�cation:

[method_setting REAL {method_setting_start, &method_setting_details} ]

youwould providea function

void NIDRProblemDescDB::
method_setting_start(const char *keyname, Values *val, void **g, void *v)
{ ... }

in NIDRProblemDescDB.C.In thisexample,argument&method_setting_details wouldbepassedasv,
val- > n (thenumberof values)would be1 and� val- > r would betheREAL valuegivenfor themethod_-
setting keyword. Themethod_setting_start functionwould suitablystorethis valuewith thehelpof
method_setting_details .

For sometop-level keywords,g (the third argumentto the startfcnandstopfcn)providesaccessto a relevant
context. For example,method_start (thestartfcnfor thetop-level method keyword)executes

DataMethod *dm = new DataMethod;
*g = (void*)dm;

(andsuppliesa coupleof default valuesto dm). Thestartfunctionsfor lower-level keywordswithin themethod
keywordgetaccessto dmthroughtheir g arguments.Hereis anexample:

void NIDRProblemDescDB::
method_str(const char *keyname, Values *val, void **g, void *v)
{

(*(DataMethod**)g)->**(String DataMethod::**)v = *val->s;
}

In thisexample,v is apointer-to-member,andanassignmentis madeto oneof thecomponentsof theDataMethod
objectpointedto by � g. Thecorrespondingstopfcnfor thetop-level method keyword is

void NIDRProblemDescDB::
method_stop(const char *keyname, Values *val, void **g, void *v)
{

DataMethod *p = *(DataMethod**)g;
pDDBInstance->dataMethodList.insert(*p);
delete p;
}

whichcopiesthenow populatedDataMethodobjectto theright placeandcleansup.

Example2: if youaddedthespeci�cation

[method_setting REALLIST {{N_mdm(RealL,methodCoeffs)}
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then method_RealL(de�ned in NIDRProblemDescDB.C)would be called as the startfcn,and methodCoeffs
would be the nameof a (currentlynonexistent)componentof DataMethod. The N_mdmmacrois de�ned in
NIDRProblemDescDB.C;amongotherthings,it turnsRealL into NIDRProblemDescDB::method_Real-
L. This functionis usedto processlists of REAL valuesfor severalkeywords.By looking at thesource,you can
seethatthelist valuesareval-> r[i] for 0 < = i < val-> n.

11.4 UpdateProblemDescDB.Cin Dakota/src

11.4.1 Augment/updateget_< data_type> () functions

The next updatestepinvolvesextendingthe databaseretrieval functionsin ProblemDescDB.C.Theseretrieval
functionsacceptanidenti�er stringandreturnadatabaseattributeof aparticulartype,e.g.a RealVector:

const RealVector& get_drv(const String& entry_name);

Theimplementationof eachof thesefunctionshasa simpleseriesof if-elsecheckswhich returntheappropriate
attributebasedon theidenti�er string.For example,

if (entry_name == "variables.continuous_design.initial_point")
return dbRep->dataVariablesIter->continuousDesignVars ;

appearsat the top of ProblemDescDB::get_drv(). Basedon the identi�er string, it returnsthe continuous-
DesignVars attribute from a DataVariablesobject. Sincetheremay be multiple variablesspeci�cations,the
dataVariablesIter list iterator identi�es which nodein the list of DataVariablesobjectsis used. In par-
ticular, dataVariablesList containsa list of all of the data_variables objects,one for eachtime
variables_kwhandler() hasbeencalledby the parser. The particularvariablesobjectusedfor the data
retrieval is managedby dataVariablesIter , which is set in a set_db_list_nodes() operationthat
will notbedescribedhere.

Theremay be multiple DataMethod, DataModel, DataVariables, DataInterface, and/orDataResponsesobjects.
However, only one strategy speci�cation is currently allowed so a list of DataStrategy objectsis not needed.
Rather, ProblemDescDB::strategySpecis theloneDataStrategy object.

To augmentthe get_< data_type> () functions, add else blocks with new identi�er strings which retrieve
the appropriatedata attributes from the Data class object. The style for the identi�er strings is a top-
down hierarchicaldescription,with speci�cation levels separatedby periodsand words separatedwith un-
derscores,e.g. "keyword.group_specification.indi vidual _spec ifica tion" . Use the db-
Rep- > listIter- > attribute syntaxfor variables,interface,responses,andmethodspeci�cations. For
example,themethod_setting exampleattributewould beaddedto get_drv() as:

else if (entry_name == "method.method_name.method_setting")
return dbRep->dataMethodIter->methodSetting;

A strategy speci�cationadditionwould notusea list iterator, andwould insteadlook like:

else if (entry_name == "strategy.strategy_name.strategy_setting")
return dbRep->strategySpec.strategySetting;
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11.5 UpdateCorr espondingData Classes

In this step, we extend the Data class de�nitions (DataStrategy, DataMethod, DataModel, DataVariables,
DataInterface, and/or DataResponses) to include the new attributes referencedin UpdateIDRPDDBp2and
Augment/updateget_< data_type> () functions.

11.5.1 Update the Data classheader®le

Add anew attributeto thepublicdatafor eachof thenew speci�cations.Follow thestyleguidefor classattribute
namingconventions(or mimic theexistingcode).

11.5.2 Update the .C ®le

De�ne defaultsfor thenew attributesin theconstructorinitialization list. Add thenew attributesto theassign()
functionfor useby thecopy constructorandassignmentoperator. Add thenew attributesto thewrite(MPIPack-
Buffer&), read(MPIUnpackBuffer&), and write(ostream&)functions,paying careful attentionto the useof a
consistentordering.

11.6 Useget_< data_type> () Functions

At this point, the new speci�cationshave beenmappedthroughall of the databaseclasses.The only remain-
ing stepis to retrieve the new datawithin the constructorsof the classesthat needit. This is doneby invok-
ing the get_< data_type> () function on the ProblemDescDBobject using the identi�er string you selectedin
Augment/updateget_< data_type> () functions. For example:

const String& interface_type = problem_db.get_string("interface.type");

passesthe"interface.type" identi�er stringto theProblemDescDB::get_string()retrieval function,which
returnsthedesiredattributefrom theactive DataInterfaceobject.

Warning:

Useof the get_< data_type> () functionsis restrictedto classconstructors,sinceonly in classconstructors
arethedatalist iterators(i.e., dataMethodIter , dataModelIter , dataVariablesIter , data-
InterfaceIter , anddataResponsesIter ) guaranteedto be setcorrectly. Outsideof theconstruc-
tors,thedatabaselist nodeswill correspondto thelastsetoperation,andmaynot returndatafrom thedesired
list node.
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11.7 Update the Documentation

Doxygencommentsshouldbe addedto theDataclassheadersfor thenew attributes,andthe referencemanual
sectionsdescribingtheportionsof dakota.input.nspecthathavebeenmodi�ed shouldbeupdated.
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Interfacing with DAKOTA asa Library

12.1 Intr oduction

Someusersmay be interestedin linking the DAKOTA toolkit into anotherapplicationfor useasan algorithm
library. While this is not theprimaryusagemodelfor DAKOTA, certainfacilitiesarein placeto allow this type
of integration.

As partof thenormalDAKOTA build process,whereDakota/configure -prefix=`pwd` hasbeenrun
prior to make andmake install , a libdakota.a is createdanda copy of it is placedin Dakota/lib .
Thislibrary containsall source�les from Dakota/src exceptingthemain.C, restart_util.C, andlibrary_mode.C
mainprograms.This library maybelinkedwith anotherapplicationthroughinclusionof -ldakota on thelink
line. Library andheaderpathsmayalsobespeci�edusingthe-L and-I compileroptions(usingDakota/lib
andDakota/include , respectively). Dependingon the con�guration usedwhenbuilding this library, other
libraries for the vendoroptimizersandvendorpackageswill alsobe neededto resolve DAKOTA symbolsfor
DOT, NPSOL,OPT++,SGOPT, LHS, Epetra,etc. Copiesof theselibrariesarealsoplacedin Dakota/lib .
A sampleXML speci�cationof library namesandpathsis alsoavailablein Dakota/examples/linked_-
interfaces/linkage_spec .

Warning:

While usersare free to interfaceDAKOTA as a library within other software applicationsfor their own
internaluse,theGNU GPL licensestipulatesthatany applicationlinkedwith DAKOTA in this way de�nes
a "derivative work" andcanonly be distributedexternally underthe sameGNU GPL opensourcelicense.
Referto http://www.gnu.org/licenses/gpl.ht ml or contacttheDAKOTA teamfor additional
information.

Attention:

Theuseof DAKOTA asanalgorithmlibrary shouldbedistinguishedfrom thelinking of simulationswithin
DAKOTA using the direct applicationinterface(seeDirectApplicInterface). In the former, DAKOTA is
providingalgorithmservicesto anothersoftwareapplication,andin thelatter, alinkedsimulationis providing
analysisservicesto DAKOTA. It is notuncommonfor thesetwo capabilitiesto beusedin combination,where
asimulationframework providesboththe"front end"andthe"backend"for DAKOTA.
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12.2 Quick start: examplesand test code

To learnby example,refer to the �les PluginSerialDirectApplicInterface.[CH] andPluginParallelDirectApplic-
Interface.[CH] in Dakota/srcfor simpleexamplesof serialandparallelplug-ininterfaces.The�le library_mode.C
in Dakota/srcprovidesexampleusageof theseplug-inswithin a mocksimulatorprogramthatdemonstratesthe
requiredobjectinstantiationsyntaxin combinationwith thethreeproblemdatabasepopulationapproaches(input
�le parsing,datanodeinsertion,andmixedmode).All of this codemaybecompiledandtestedby con�guring
DAKOTA usingthe-with-plugin option.

12.3 Comparison to main.C

The procedurefor utilizing DAKOTA as a library within anotherapplicationinvolvesa numberof stepsthat
are similar to thoseusedin the stand-aloneDAKOTA application. The stand-aloneprocedurecan be viewed
in the �le main.C, andthe differencesfor the library approacharemosteasilyexplainedwith referenceto that
�le. The basicstepsof executingDAKOTA include instantiatingthe ParallelLibrary, CommandLineHandler,
andProblemDescDBobjects;managingthe DAKOTA input �le (ProblemDescDB::manage_inputs()); specify-
ing restart�les andoutputstreams(ParallelLibrary::specify_outputs_restart()); andinstantiatingtheStrategy and
runningit (Strategy::run_strategy()). WhenusingDAKOTA asanalgorithmlibrary, theoperationsarequitesim-
ilar, althoughcommandline information(argc,argv, andthereforeCommandLineHandler) will not in generalbe
accessible. In particular, main.C can passargc and argv into the ParallelLibrary and CommandLineHandler
constructorsand then pass the CommandLineHandlerobject into ProblemDescDB::manage_inputs()and
ParallelLibrary::specify_outputs_restart(). In an algorithmlibrary approach,a CommandLineHandlerobject is
not instantiatedandoverloadedformsof theParallelLibraryconstructor, ProblemDescDB::manage_inputs(), and
ParallelLibrary::specify_outputs_restart()areused.

Theoverloadedformsof thesefunctionsareasfollows. For instantiationof theParallelLibraryobject,thedefault
constructormaybeused.This constructorassumesthatMPI is administeredby theparentapplicationsuchthat
the MPI con�guration will be detectedratherthanexplicitly created(i.e., DAKOTA will not call MPI_Init or
MPI_Finalize).In code,theinstantiation

ParallelLibrary parallel_lib(argc, argv);

is replacedwith

ParallelLibrary parallel_lib;

In thecaseof specifyingrestart�les andoutputstreams,thecall to

parallel_lib.specify_outputs_restart(cmd_l ine_han dler);

shouldbereplacedwith its overloadedform in orderto passtherequiredinformationthroughtheparameterlist

parallel_lib.specify_outputs_restart(std_o utput_f ilenam e, std_error_filename,
read_restart_filename, write_restart_filename, stop_restart_evals);
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where�le namesfor standardoutputanderrorandrestartreadandwrite aswell astheintegernumberof restart
evaluationsarepassedthroughtheparameterlist ratherthanreadfrom thecommandline of themainDAKOTA
program.Thede�nition of theseattributesis performedelsewherein theparentapplication(e.g.,speci�edin the
parentapplicationinput �le or GUI). In this functioncall, specifyNULLfor any �les not in use,whichwill elicit
thedesiredsubsetof the following defaults: standardoutputandstandarderror aredirectedto the terminal,no
restartinput,andrestartoutputto �le dakota.rst . Thestop_restart_evals speci�cationis anoptional
parameterwith adefaultof 0, which indicatesthatrestartprocessingshouldprocessall records.If nooverridesof
thesedefaultsareintended,thecall to specify_outputs_restart() maybeomittedentirely.

With respectto alternateforms of ProblemDescDB::manage_inputs(), the following sectiondescribesdifferent
approachesto populatingdatawithin DAKOTA's problemdescriptiondatabase.It is this databasefrom which
all DAKOTA objectsdraw datauponinstantiation.In all cases,the instantiationof thedatabaseshouldusethe
alternateconstructor

ProblemDescDB problem_db(parallel_lib);

asagainthecommandline handleris notavailable.

12.4 Problemdatabasepopulation

Now that theProblemDescDBobjecthasbeeninstantiated,we mustpopulateit with data,eithervia parsingan
input �le, directdatainsertion,or a mixedapproach,asdescribedin thefollowing sections.

12.4.1 Input ®le parsing

Thesimplestapproachto linking anapplicationwith theDAKOTA library is to rely onDAKOTA'snormalparsing
systemto populateDAKOTA's problemdatabase(ProblemDescDB) throughthe readingof an input �le. The
disadvantageto this approachis therequirementfor anadditionalinput �le beyondthosealreadyrequiredby the
parentapplication.

In this approach,themain.Ccall to

problem_db.manage_inputs(cmd_line_handler) ;

wouldbereplacedwith its overloadedform

problem_db.manage_inputs(dakota_input_file );

wherethe�le namefor theDAKOTA inputis passedthroughtheparameterlist ratherthanreadfrom thecommand
line of themainDAKOTA program.Again,thede�nition of theDAKOTA input �le nameis performedelsewhere
in theparentapplication(e.g.,speci�ed in theparentapplicationinput �le or GUI). Referto run_dakota_parse()
in library_mode.Cfor a completeexamplelisting.

ProblemDescDB::manage_inputs()invokes ProblemDescDB::parse_inputs()(which in turn invokes
ProblemDescDB::check_input()), ProblemDescDB::broadcast(), and ProblemDescDB::post_process(), which
are lower level functions that will be important in the following two sections. Thus, the input �le parsing
approachmay employ a singlecoarsegrain function to coordinateall aspectsof problemdatabasepopulation,
whereasthetwo approachesto follow will uselower level functionsto accomplisha �ner grainof control.
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12.4.2 Data nodeinsertion

Thisapproachis moreinvolvedthanthepreviousapproach,but it allowstheapplicationto publishall neededdata
to DAKOTA's databasedirectly, therebyeliminatingthe needfor theparsingof a separateDAKOTA input �le.
In this case,ProblemDescDB::manage_inputs()is not called. Rather, DataStrategy, DataMethod, DataModel,
DataVariables, DataInterface, andDataResponsesobjectsareinstantiatedandpopulatedwith thedesiredproblem
data.Theseobjectsarethenpublishedto theproblemdatabaseusingProblemDescDB::insert_node(), e.g.:

// instantiate the data object
DataMethod data_method;

// set the attributes within the data object
data_method.methodName = "nond_sampling";
...

// publish the data object to the ProblemDescDB
problem_db.insert_node(data_method);

The data objectsare populatedwith their default valuesupon instantiation,so only the non-default values
needto be speci�ed. Refer to the DataStrategy, DataMethod, DataModel, DataVariables, DataInterface, and
DataResponsesclassdocumentationandsourcecodefor listsof attributesandtheir defaults.

The default strategy is single_method , which runs a single iterator on a single model, and the default
model is single , so it is not necessaryto instantiateandpublisha DataStrategy or DataModelobject if ad-
vancedmulti-componentcapabilitiesarenot required.Rather, instantiationandinsertionof asingleDataMethod,
DataVariables, DataInterface, andDataResponsesobjectis suf�cient for basicDAKOTA capabilities.

Oncethedataobjectshavebeenpublishedto theProblemDescDBobject,callsto

problem_db.check_input();
problem_db.broadcast();
problem_db.post_process();

will perform basicdatabaseerror checking,broadcasta packed MPI buffer of the speci�cation datato other
processors,andpost-processspeci�cationdatato �ll in vectordefaults(scalardefaultsarehandledin the Data
classconstructors),respectively. For parallelapplications,processorrank0 shouldberesponsiblefor Datanode
populationand insertionand the call to ProblemDescDB::check_input(), andall processorsshouldparticipate
in ProblemDescDB::broadcast()and ProblemDescDB::post_process(). Moreover, preservingthe order shown
assuresthatlargedefault vectorsarenot transmittedby MPI. Referto run_dakota_data()in library_mode.Cfor a
completeexamplelisting.

12.4.3 Mixed mode

In this case,we will combinethe parsingof a DAKOTA input �le with somedirect databaseupdates. The
motivationfor this approacharisesin large-scaleapplicationswherelargevectorscanbeawkwardto specifyin a
DAKOTA input �le. The�rst stepis to parsetheinput �le, but ratherthanusing

problem_db.manage_inputs(dakota_input_file );

asdescribedin Input �le parsing, we will usethelower level function

problem_db.parse_inputs(dakota_input_file) ;
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to provide a �ner grain of control. The passedinput �le dakota_input_file must containall required
inputs.Sincevectordatalike variablevalues/bounds/tags,linear/nonlinearconstaintcoef�cients/bounds,etc. are
optional,thesepotentiallylargevectorspeci�cationscanbeomittedfrom theinput�le. Only thevariable/response
counts,e.g.:

method
linear_inequality_constraints = 500

variables
continuous_design = 1000

responses
num_objective_functions = 1
num_noninear_inequality_constraints = 100000

arerequiredin this case.To updatethedataomissionsfrom their defaults,oneusesthe ProblemDescDB::set()
family of overloadedfunctions,e.g.

Dakota::RealVector drv(1000, 1.); // vector of length 1000, values initialized to 1.
problem_db.set("variables.continuous_desig n.initi al_poi nt", drv);

wherethestring identi�ers arethe sameidenti�ers usedwhenpulling informationfrom thedatabaseusingone
of theget_< datatype> () functions(refer to thesourcecodeof ProblemDescDB.Cfor a full list). However, the
supportedProblemDescDB::set()optionsarearestrictedsubsetof thedatabaseattributes,focusedonvectorinputs
thatcanbelargescale.

If performing these updates within the constructor of a DirectApplicInterface extension/derivation
(see De�ning thedirectapplicationinterface), then this code is suf�cient since the database is un-
locked, the active list nodes of the ProblemDescDBhave been set for you, and the correct strat-
egy/method/model/variables/interface/responsesspeci�cation instancewill get updated. The dif�culty in this
casestemsfrom theorderof instantiation.SincetheVariablesandResponseinstancesareconstructedin thebase
Modelclass,prior to constructionof Interfaceinstancesin derivedModelclasses,databaseinformationrelatedto
VariablesandResponseobjectswill have alreadybeenextractedby thetime the Interfaceconstructoris invoked
andthedatabaseupdatewill notpropagate.

Therefore,it is preferredto performtheseoperationsat a higher level (e.g.,within your main program),prior
to Strategy instantiationandexecution,suchthat instantiationorderis not an issue.However, in this case,it is
necessaryto explicitly managethelist nodesof theProblemDescDBusinga speci�cationinstanceidenti�er that
correspondsto anidenti�er from theinput �le, e.g.:

problem_db.set_db_variables_node("MY_VARIA BLES_ID");
Dakota::RealVector drv(1000, 1.); // vector of length 1000, values initialized to 1.
problem_db.set("variables.continuous_desig n.initi al_poi nt", drv);

Alternatively, ratherthansettingjust a singledatanode,all datanodesmaybesetusinga methodspeci�cation
identi�er:

problem_db.set_db_list_nodes("MY_METHOD_ID ");

sincethemethodspeci�cationis responsiblefor identifying a modelspeci�cation,which in turn identi�es vari-
ables,interface,andresponsesspeci�cations.If hardwiringspeci�cationidenti�ers is undesirable,then
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problem_db.resolve_top_method();

canalsobeusedto deducetheactive methodspeci�cationandsetall list nodesbasedon it. This is mostappro-
priatein thecasewhereonly singlespeci�cationsexist for method/model/variables/interface/responses.In each
of thesecases,settinglist nodesunlocksthecorrespondingportionsof thedatabase,allowing set/getoperations.

Onceall directdatabaseupdateshave beenperformedin this manner, calls to ProblemDescDB::broadcast()and
ProblemDescDB::post_process()shouldbe usedon all processors.The former will broadcasta packed MPI
buffer with the aggregatedset of speci�cation datafrom rank 0 to other processors,and the latter will post-
processspeci�cationdatato �ll in any vectordefaultsthathave not yet beenprovidedthrougheither�le parsing
or directupdates(Note: scalardefaultsarehandledin theDataclassconstructors).Referto run_dakota_mixed()
in library_mode.Cfor a completeexamplelisting.

12.5 Instantiating the strategy

With theProblemDescDBobjectpopulatedwith problemdata,wemaynow instantiatethestrategy.

// instantiate the strategy
Strategy selected_strategy(problem_db);

Following strategy construction,all MPI communicatorpartitioninghasbeenperformedandthe ParallelLibrary
instancemay be interrogatedfor parallel con�guration data. For example,the lowest level communicatorsin
DAKOTA'smultilevel parallelpartitioningaretheanalysiscommunicators,whichcanberetrievedusing:

// retrieve the set of analysis communicators for simulation initialization:
// one analysis comm per ParallelConfiguration (PC), one PC per Model.
Array<MPI_Comm> analysis_comms = parallel_lib.analysis_intra_communicators( );

Thesecommunicatorscanthenbe usedfor initializing parallelsimulationinstances,wherethe numberof MPI
communicatorsin thearraycorrespondsto onecommunicatorperParallelCon�gurationinstance.

12.6 De®ning the dir ectapplication interface

Whenemploying a library interfaceto DAKOTA, it is frequentlydesirableto alsousea direct interfacebetween
DAKOTA andthesimulation.Therearetwo approachesto de�ning thisdirectinterface.

12.6.1 Extension

The �rst approachinvolvesextendingthe existing DirectApplicInterfaceclassto supportadditionaldirect sim-
ulation interfaces. In this case,a new simulationinterfacefunction canbe addedto Dakota/src/DirectApplic-
Interface.[CH] for thesimulationof interest.If thenew functionwill notbeamemberfunction,thenthefollowing
prototypeshouldbeusedin orderto passtherequireddata:

int sim(const Dakota::Variables& vars, const Dakota::ActiveSet& set,
Dakota::Response& response);
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If thenew functionwill beamemberfunction,thenthis canbesimpli�ed to

int sim();

sincethedataaccesscanbeperformedthroughtheDirectApplicInterfaceclassattributes.

This simulationcanthenbe addedto the logic blocksin DirectApplicInterface::derived_map_ac(). In addition,
DirectApplicInterface::derived_map_if() and DirectApplicInterface::derived_map_of() can be extendedto per-
form pre-andpost-processingtasksif desired,but this is not required.

While this approachis thesimplest,it hasthedisadvantagethattheDAKOTA library mayneedto berecompiled
when the simulationor its direct interfaceis modi�ed. If it is desirableto maintainthe independenceof the
DAKOTA library from thehostapplication,thenthefollowing derivationapproachshouldbeemployed.

12.6.2 Derivation

Thesecondapproachis to derive a new interfacefrom DirectApplicInterfacein orderto rede�ne severalvirtual
functions.A typical derivedclassdeclarationmight be

namespace SIM {

class SerialDirectApplicInterface: public Dakota::DirectApplicInterface
{
public:

// Constructor and destructor

SerialDirectApplicInterface(const Dakota::ProblemDescDB& problem_db);
~SerialDirectApplicInterface();

protected:

// Virtual function redefinitions

int derived_map_if(const Dakota::String& if_name);
int derived_map_ac(const Dakota::String& ac_name);
int derived_map_of(const Dakota::String& of_name);

private:

// Data
}

} // namespace SIM

where the new derived class resides in the simulation's namespace. Similar to the case of
Extension, the DirectApplicInterface::derived_map_ac() function is the required rede�nition, and
DirectApplicInterface::derived_map_if() andDirectApplicInterface::derived_map_of() areoptional.

Thenew derivedinterfaceobject(from namespaceSIM) mustnow bepluggedinto thestrategy. In thesimplest
caseof asinglemodelandinterface,onecoulduse

// retrieve the interface of interest
ModelList& all_models = problem_db.model_list();
Model& first_model = *all_models.begin();
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Interface& interface = first_model.interface();
// plug in the new direct interface instance (DB does not need to be set)
interface.assign_rep(new SIM::SerialDirectApplicInterface(problem_db) , false);

from within theDakotanamespace.In a moreadvancedcaseof multiple modelsandmultiple interfaceplug-ins,
onemightuse

// retrieve the list of Models from the Strategy
ModelList& models = problem_db.model_list();
// iterate over the Model list
for (ModelLIter ml_iter = models.begin(); ml_iter != models.end(); ml_iter++) {

Interface& interface = ml_iter->interface();
if (interface.interface_type() == "direct" &&

interface.analysis_drivers().contains("SIM" ) ) {
// set the correct list nodes within the DB prior to new instantiations
problem_db.set_db_model_nodes(ml_iter->model_ id());
// plug in the new direct interface instance
interface.assign_rep(new SIM::SerialDirectApplicInterface(problem_db), false);

}
}

In thecasewherethesimulationinterfaceinstanceshouldmanageparallelsimulationswithin thecontext of an
MPI communicator, oneshouldpassin therelevantanalysiscommunicator(s)to thederivedconstructor. For the
lattercaseof loopingoverasetof models,thesimplestapproachof passingasingleanalysiscommunicatorwould
usecodesimilar to

const ParallelLevel& ea_level = ml_iter->parallel_configuration_iterator()- >ea_par allel_l evel();
const MPI_Comm&analysis_comm = ea_level.server_intra_communicator();
interface.assign_rep(new SIM::ParallelDirectApplicInterface(problem_d b, analysis_comm), false);

SinceModelsmaybeusedin multiple parallelcontextsandmaythereforehavea setof parallelcon�gurations,a
moregeneralapproachwouldextractandpassanarrayof analysiscommunicatorsto allow initialization for each
of theparallelcon�gurations.

New deriveddirect interfaceinstancesinherit variousattributesof usein con�guring thesimulation. In particu-
lar, theApplicationInterface::parallelLibreferenceprovidesaccessto MPI communicatordata(e.g.,theanalysis
communicatorsdiscussedin Instantiatingthestrategy), DirectApplicInterface::analysisDriversprovidestheanal-
ysisdrivernamesspeci�edby theuserin theinput �le, andDirectApplicInterface::analysisComponentsprovides
additionalanalysiscomponentidenti�ers (suchasmesh�le names)providedby the userwhich canbe usedto
distinguishdifferentinstancesof thesamesimulationinterface.It is worthnotingthatinheritedattributesthatare
setaspartof theparallelcon�guration(insteadof beingextractedfrom theProblemDescDB) will besetto their
defaultsfollowing constructionof thebaseclassinstancefor thederivedclassplug-in. It is notuntil run-time(i.e.,
within derived_map_if/derived_map_ac/derived_map_of) thattheparallelcon�gurationsettingsarerepropagated
to theplug-in instance.This is thereasonthat theanalysiscommunicatorshouldbepassedin to theconstructor
of a parallelplug-in, if theconstructorwill beresponsiblefor parallelapplicationinitialization.

12.7 Additional updates

As partof strategy instantiation,all problemspeci�cationdatais extractedfrom ProblemDescDBasvariousob-
jectsareconstructed.Therefore,any updatesthatneedto beperformedfollowing strategy instantiationmustbe
performedthroughdirectsetoperationson theconstructedobjects.In theprevioussection,theprocessfor updat-
ing theInterfaceobjectusedwithin aModelwasshown. To updateotherdatasuchasvariablevalues/bounds/tags
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or responsebounds/targets/tags,refer to the set functionsdocumentedin IteratorandModel. As an example,
thefollowing codeupdatestheactive continuousvariablevalues,which will beemployedastheinitial guessfor
certainclassesof Iterators:

ModelList& all_models = problem_db.model_list();
Model& first_model = *all_models.begin();
Dakota::RealVector drv(1000, 1.); // vector of length 1000, values initialized to 1.
first_model.continuous_variables(drv);

12.8 Executing the strategy

Finally, with simulationcon�gurationandplug-inscompleted,weexecutethestrategy:

// run the strategy
selected_strategy.run_strategy();

12.9 Retrieving data after a run

After executingthe strategy, �nal resultscan be obtainedthroughthe useof Strategy::variables_results()and
Strategy::response_results(), e.g.:

// retrieve the final parameter values
const Variables& vars = selected_strategy.variables_results();

// retrieve the final response values
const Response& resp = selected_strategy.response_results();

In the caseof optimization,the �nal designis returned,andin the caseof uncertaintyquanti�cation, the �nal
statisticsarereturned.

12.10 Summary

To utilize theDAKOTA library within a parentsoftwareapplication,thebasicstepsof main.Candtheorderof
invocationof thesestepsshouldbemimickedfrom within theparentapplication.Of thesesteps,ParallelLibrary
instantiation,ProblemDescDB::manage_inputs()andParallelLibrary::specify_outputs_restart() requiretheuseof
overloadedforms in order to function in an environmentwithout direct commandline accessand,potentially,
without �le parsing. Additional optionalstepsnot performedin main.Cincludetheextension/derivationof the
directinterfaceandtheretrieval of strategy resultsaftera run.

DAKOTA's library mode is now in production use within several Sandia and external simulation
codes/frameworks.
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Chapter 13

Performing Function Evaluations

Performingfunction evaluationsis oneof the mostcritical functionsof the DAKOTA software. It canalsobe
oneof the mostcomplicated,asa variety of schedulingapproachesandparallelismlevels aresupported.This
complexity manifestsitself in thecodethrougha seriesof cascadedmemberfunctions,from thetop level model
evaluationfunctions,throughvariousschedulingroutines,to the low level detailsof performinga systemcall,
fork, ordirectfunctioninvocation.Thissectionprovidesanoverview of theprimaryclassesandmemberfunctions
involved.

13.1 Synchronousfunction evaluations

For a synchronous (i.e., blocking) mapping of parameters to responses, an iterator invokes
Model::compute_response()to perform a function evaluation. This function is all that is seenfrom the it-
erator level, as underlyingcomplexities are isolated. The binding of this top level function with lower level
functionsis asfollows:

� Model::compute_response()utilizesModel::derived_compute_response()for portionsof theresponsecom-
putationspeci�c to derivedmodelclasses.

� Model::derived_compute_response()directlyor indirectly invokesInterface::map().

� Interface::map()utilizes ApplicationInterface::derived_map() for portionsof the mappingspeci�c to de-
rivedapplicationinterfaceclasses.

13.2 Asynchronousfunction evaluations

For an asynchronous(i.e., nonblocking) mapping of parameters to responses, an iterator invokes
Model::asynch_compute_response() multiple times to queue asynchronousjobs and then invokes either
Model::synchronize()or Model::synchronize_nowait() to schedulethe queuedjobs in blocking or nonblocking
fashion.Again, thesefunctionsareall thatis seenfrom theiteratorlevel, asunderlyingcomplexitiesareisolated.
Thebindingof thesetop level functionswith lower level functionsis asfollows:
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� Model::asynch_compute_response()utilizes Model::derived_asynch_compute_response()for portionsof
theresponsecomputationspeci�c to derivedmodelclasses.

� This derived modelclassfunction directly or indirectly invokes Interface::map()in asynchronousmode,
whichaddsthejob to aschedulingqueue.

� Model::synchronize() or Model::synchronize_nowait() utilize Model::derived_synchronize() or
Model::derived_synchronize_nowait() for portionsof the schedulingprocessspeci�c to derived model
classes.

� These derived model class functions directly or indirectly invoke Interface::synch() or
Interface::synch_nowait().

� For applicationinterfaces,theseinterfacesynchronizationfunctionsareresponsiblefor performingevalua-
tion schedulingin oneof thefollowing modes:

– asynchronous local mode (using ApplicationInterface::asynchronous_local_evaluations() or
ApplicationInterface::asynchronous_local_evaluations_nowait())

– message passing mode (using ApplicationInterface::self_schedule_evaluations()
or ApplicationInterface::static_schedule_evaluations() on the iterator master and
ApplicationInterface::serve_evaluations_synch() or ApplicationInterface::serve_evaluations_peer()
on theservers)

– hybrid mode (using ApplicationInterface::self_schedule_evaluations() or
ApplicationInterface::static_schedule_evaluations() on the iterator master and
ApplicationInterface::serve_evaluations_asynch() on theservers)

� These scheduling functions utilize ApplicationInterface::derived_map() and
ApplicationInterface::derived_map_asynch() for portions of asynchronous job launching spe-
ci�c to derived application interface classes,as well as ApplicationInterface::derived_synch() and
ApplicationInterface::derived_synch_nowait() for portionsof job capturingspeci�c to derivedapplication
interfaceclasses.

13.3 Analyseswithin eachfunction evaluation

The discussionabove covers the parallelismlevel of concurrentfunction evaluationsservingan iterator. For
the parallelism level of concurrentanalysesserving a function evaluation, similar schedulersare involved
(ForkApplicInterface::synchronous_local_analyses(), ForkApplicInterface::asynchronous_local_analyses(),
ApplicationInterface::self_schedule_analyses(), ApplicationInterface::serve_analyses_synch(),
ForkApplicInterface::serve_analyses_asynch()) to support synchronouslocal, asynchronouslocal, message
passing,and hybrid modes. Not all of the schedulersare elevatedto the ApplicationInterfacelevel sincethe
systemcall anddirect function interfacesdo not yet supportnonblockinglocal analyses(andthereforesupport
synchronouslocal andmessagepassingmodes,but not asynchronouslocal or hybrid modes).Fork interfaces,
however, supportall modesof analysisparallelism.
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SoftwareToolsfor DAKOTA Development

14.1 Intr oduction

DAKOTA developmentrelieson Subversionfor revision controlandtheGNU Autotoolsfor con�gurationman-
agement.Thissectionlists thesetools,whereto acquirerecommendedversions,andhow to con�gure them.

14.2 Subversion for VersionControl

TheDAKOTA projectusesSubversion(http://subversion.tigris.org/ ) for softwareversioncontrol.
To checkDAKOTA outof theSubversionrevisioncontrolsystemondevelopment.sandia.gov , it maybe
necessaryto installorupgradetheSubversionclientonyoursystem.Wearepresentlyusingversion1.3.2available
from http://subversion.tigris.org/downloa ds/su bversi on-1. 3.2.ta r.gz.

To con�gure andbuild Subversionfrom sourceon your machine,the following settingsshouldbe used,since
DAKOTA is hostedasa FSFS-typerepositoryanddependson theexternalacrowhich is storedin a repository
requiringSSLcerti�cate handling:

tar xzf subversion-1.3.2.tar.gz
cd subversion-1.3.2
./configure --prefix=$HOME/local --with-ssl --without-berkeley-db CFLAGS=-O2
cd neon
./configure --prefix=$HOME/local --enable-shared --with-ssl --without-berkeley-db CFLAGS=-O2
cd ..
make && make check && make -k install

Themake commandasspeci�edwill ensurethatSubversionis only installedif it passesall its self-tests,aswell
asmakingsurethattheclient installworkscorrectly. Undersomeconditions,theSubversionbuild will attemptto
write to /usr/lib , evenwhena -prefix optionis passedto ./configure . Thiserrormaybedisregarded
whenbuilding theSubversionclient,hencethe-k option.

OnceSubversionis working,DAKOTA (includingexternals)canbecheckedoutwith thesinglecommand
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svn checkout svn+ssh://development.sandia.gov/usr/local/s vn/Dako ta/trun k Dakota

If you experienceserver timeoutswhenSVN attemptsto fetch externalpackagesthrougha proxy server, you
might needto make a changeto your $HOME/.subversion/servers�le (generatedfor you the �rst time you run
svn)by adding

[global]
http-proxy-exceptions = localhost, *.intranet.mydomain.com
http-proxy-host = wwwproxy.mydomain.com

to thebottomof the�le. Youshouldno longergetserver timeoutswhengettingacrofrom software.sandia.gov. If
you �nd thatcheckingthesethreepackagesout from softwareis unacceptablyslow, you mayaddyourhostname
to theendof thehttp-proxy-exceptionsline. Finally, svn will promptyou asto whetheryou wish to acceptthe
SSLcerti�cate from software;type'p' for permanent.

To setthedefaulteditorfor Subversioncommits,you mayaddthefollowing to .cshrc:

setenv EDITOR "xemacs -g 81X50"

14.3 GNU Autotools for Con®guration Management

DAKOTA usesthe GNU Autotools (http://www.gnu.org/software/autocon f/ ) for con�guration
management.Developersarecurrentlyusingthefollowing versions:

1. m4-1.4.3(http://ftp.gnu.org/gnu/m4/m4-1.4.3 .tar. gz)

2. libtool-1.5.24(http://ftp.gnu.org/gnu/libtool/libt ool-1. 5.24. tar.g z)

3. automake-1.9.6(http://ftp.gnu.org/gnu/automake/a utomak e-1.9 .6.ta r.gz )

4. autoconf-2.60(http://ftp.gnu.org/gnu/autoconf/ autoc onf-2. 60.ta r.gz )

Building thetoolsin theorderlistedaboveshouldsatisfydependencies.For eachPACKAGEthefollowing build
processshouldsuf�ce:

tar xzf $PACKAGE.tar.gz
cd $PACKAGE
./configure --prefix=$HOME/local
make
[make check]
make install

(Make checkis usefulfor debuggingbuilds of thesepackages,but optionalanddoestake considerabletime for
somepackages.)
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