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Abstract

The DAKOTA (DesignAnalysisKit for Optimizationand TerascaleéApplicatiors) toolkit providesa flex-
ible andextensibleinterface betweersimulationcodesanditerative analysismethod. DAKOTA contains
algorithmsfor optimizationwith gradiert andnorgradien-basednethod; uncetainty quariification with
sampling analyticreliability, andstochastidinite elementmethod; paraméer estimationwith nonlinear
leastsquars method; andsensitvity analysiswith designof experimentsandparaneterstudymethals.
Thesecapaliities maybeusedontheirown or ascompmnerswithin adwvarcedstratgiessuchassurrayate-
basedptimizaion, mixedintegernonlinear programmirg, or optimizationunder uncetainty. By employ-
ing object-aienteddesignto implemant abstractios of the key compmpnentsrequirel for iterative systems
analysesthe DAK OTA toolkit providesa flexible andextersible problemsolving environmentfor design
andperformarce analysisof compuationalmocelson high performarce computers.

This repat senesasa develgpersmanué for the DAKOTA software anddescribs the DAKOTA class
hierardiesandtheir interrdationships. It derivesdirectly from annotatio of the actualsourcecoce and
providesdetailedclassdocunentation,ncluding all membeifunctionsandattributes.
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Chapter 1

DAK OTA DevelopersManual

Author:
MichaelS. Eldred, Anthony A. Giunta, Bart G. vanBloemenWaanders StevenF. Wojtkiewicz, Jr. ,

William E. Hart, Mario P. Alleva

1.1 Intr oduction

The DAKOTA (DesignAnalysisKit for Optimizationand Terascalé\pplicatiors) toolkit providesa flexi-
ble, extersible interfacebetweeranalysiscodesanditerationmethos. DAK OTA contans algorithmsfor
optimizatian with gradien andnongadientbasedmethodsuncertaity quariification with sampling an-
alytic reliability, andstochastidinite elementmethod, paraneterestimationwith norlinearleastsquares
method, and sensitvity/primary effects analysis with designof experimentsand paraneter study capa-
bilities. Thesecapabilitiesmay be usedon their own or as conponerts within advencedstratgies for
surro@te-basedwptimization, mixed integer norlinear progammirg, or optimizatian uncer uncertanty.
By employing object-aienteddesignto implementabstractios of the key componentsrequirel for itera-
tive systemanalysesthe DAK OTA toolkit providesaflexible andextersibleproblemsolvingenvironment
aswell asa platform for rapid pratotyping of advarcedsolutionmethoalogies.

The Developers Manualfocuseson documentationof the classstructuresusedby the DAK OTA system.
It derivesdirectly from annotatio of the actualsourcecode. For information on input commaunl syntax,
refertotheRef er ence Manual , andfor atourof DAKOTA featuesandcapaliities, referto theUsers
Manual.

1.2 Overview of DAKOTA

In the DAKOTA system the strategy createsandmanagsiterators andmodels In the simplestcase the
stratgy createsa singleiteratoranda single model and exeautesthe iteratoron the modé to perform a
singlestudy In a moreadwan®d case,a hylrid optimization stratgyy might manag a global optimizer
operding onalow-fidelity modé in coordnationwith alocal optimize opeatingona high-fidelity model.
And on the high end, a surrogite-baseaptimization uncer uncertaity strateyy would emplgo/ anunce-
tainty quantificatia iteratornestedwithin anoptimizaion iteratorandwould employ truth mocelslayerel
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within surrogatemockls. Thus,iteratorsandmodés provide bothstand-aloe capaliities aswell asbuild-
ing blocks for moresophisticatedtudies.

A model containsa set of variables an interface and a setof responsesand the iterator opeateson
the modelto mapthe variallesinto respmsesusingtheinterface. Eachof thesecompnentsis a flexible
abstractiomwith abroadarrayof specializatiosfor suppating avarietyof studies.In aDAK OTA inputfile,
theuserspecifiegthesecommpnentsthrowh strateyy, method varialdes, interface,andresposeskeyword
specifications.

Theextersive useof classhierarcliesprovidesa cleardirection for extensibilityin DAK OTA compnents.
In eachof thevariousclasshierachies,addirg anew capabilitytypically involvesderiving anew classand
providing a smallnumbe of virtual function redefinitiors. Theseredefiritions definethe codingportions
specificto thenew derived class with the comnon portionsalreadydefinedat the baseclass.Thus,with a
smallamoun of new code theexisting facilitiescanbe exterded,reusedandleveragedfor new purposes.

Thesoftwarecompneris arepresetedin thefollowing sectionsusingatop-davn order

1.2.1 Strategies

Classhierachy: DakotaStratayy.

Stratgjiesprovide a contrd layerfor creationandmanageentof iteratos andmodels.Specificstratgies
include

¢ SingleMetlodStratgy: thesimpleststratgy. A singleiteratoris run onasinglemocel to perfom a
singlestudy

e MultilevelOptStratgy: hybrid optimizationusinga successiomf iteratorsemplg/ing a succession
of mocklsof varying fidelity. Thebestresultsobtaired arepassedrom oneiteratorto the next.

e SurrBasedOgstrat@y:  surrogqte-basedoptimizatio.  Employs a single iterator with a
LayeredModel (either datafit or hierarclical). A sequene of appraximate optimizationsis per
formed, eachof which involvesbuild, optimize,andverify steps.

e NonDOgStratgy: optimization under uncetainty (OUU). Employs a single iterator with a
NestedMoél. In OUU apprachesinvolving surraggates,NestedMoéls and Layered/iodels can
bechainedogethe in avarietyof waysusingrecursia in sub-malels.

e BranchBndtratgy: mixed integer nonlinear progiamming using the PICO library for parallel
brarch andbourd. Employs a single iteratorwith a single mode, but runs multiple instancesof
theiteratorcorcurrentlyfor differentvarialde bourdswithin the mocel.

e ConcurentStratgy: two similar algorithns areavailable: (1) multi-stat iterationfrom several dif-
ferert startingpoints,and(2) paretosetoptimizationfor several differentmultiobjective weightirgs.
Employsasingleiteratorwith a singlemodel,but runsmultiple instance®f theiteratorconcurently
for differert settingswithin the mocel.

1.2.2 lterators

Classhierarchy: Dakotdterator.

Theiteratorhierarcly contairs avarietyof iterative algorittmsfor optimization,uncetainty quarification,
nonlinearleastsquaresgesignof expeiiments,andparaneterstudies.

e Optimization DakotaOgimizer inheits from Dakotalterdor and provides a base class for
DOTOptimizer, CONMINOptimizea, NPSOLOptimizer SNLLOptimizer, andSGOPOptimizer.
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1.2 Overview of DAK OTA 11

Uncertaitty quariification: DakotaNaD inheritsfrom Dakotaleratorandprovidesa baseclassfor
NonDPrdability, NonDAdvMean\édue, andNonDPCE

Parameteestimation:a Gauss-Neton leastsquaresolveris providedaspartof SNLLOptimizer.
Designof expetiments: DACElteratorinheritsdirectly from Dakotalterdor. NonDPrdoability from
theuncetainty quantificatiom brarch canalsobe usedfor this purpose.
Parametestudies:ParamStudyinheiits directly from Dakotalteator.

1.2.3 Models

Classhierachy: DakotaModel.

Themodelclassesareresponsibldor mappng variabesinto respoiseswhenaniteratormakesa function
evaluation request.Thereare severaltypesof mockls, somesupprting sub-iteratos and sub-malelsfor
enablirg layeredandnestedelationshis. Whensub-malelsareused they maybeof arbitrarytypesothat
avariay of recusionsaresuppated.

e SingleMalel: variablesare mapped into respomsesusinga single Dakotalrterface object. No sub-
iteratorsor sub-nodelsareused.

e LayeredModel varialles are mapped into resposesusingan apprximation The appoximatin
is built andor correctedusing datafrom a sub-malel (the truth model) and the datamay be ob-
tainedusingasub-iteator (a designof experimentsterato)). LayeredModelhastwo derived classes:
SurrLayeredMalel for datafit surrogatesandHierLayeedMocel for hierarclical modelsof varying
fidelity. Therelationshipof thesub-iteratos andsub-malelsis consideredo be”layered” sincethey
arenotusedin theresposeevaluaion for thetop level model,but rathe usedin separatéuild and
correction steps.

e NestedModl: variables are mapged into respmses using a combination of an optioral
Dakotalnterface and a sub-iteator/submodel pair. The relatiorship of the sub-iteratos and sub-
mockls is corsideredto be "nested” sincethey are execuited on every evaluation of the top level
mockl aspartof theresposecompuation.

1.2.4 Variables

Classhierachy: Dakotavariables

The Dakota\anablesclasshierartyy manage design,uncertain and statevariable typesfor contiruous
anddiscretedomain types.This hierachyis specializedaccordng to variousviews of thedata.

e Fundanental\arialles. variableanddomaintype distinctionsareretained,.e. separatarraysfor
designuncertén, andstatevariables typesandfor contiruousanddiscretedomains.

e AllVariables variabletypesarecombiredanddomaintypedistinctionis retainedi.e. designunce-
tain, andstatevariable typescombiredinto a singlecontiruousvariablesarrayanda singlediscrete
variablesarray

¢ Merged\arialdes: variabletype distinctionis retainedanddoman typesarecormnbined,i.e. contin
uows anddiscretevariades meiged into continwousarraysfor design,uncetain, andstatevarialle
types.

e AllMerged\Varialdes. variade and domaintypesare combired, i.e. design,uncetain, and state
variable typescombired (all) and continubus anddiscretedomaintypescomhbned (meiged). The
resultis a singlearrayof continwousvariables.
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The DakotaVarConstraintshierarcly contairs the samespecializationdor manaing linear and bourd
constraims on the vaiiables(see FundamentalMrConstraints AllV arConstraits, MergedVarCorstraints
AllMergedVarCorstraints.

1.2.5 Interfaces

Classhierachy: Dakotdnterface

Interfacesprovide accesdo simulationcodesor, corversely apprximatiors basedon simulationcode
data.In thesimulationcase an Applicationinteffaceis used.Applicatiorinterfaceis specializedaccoding
to the simulationinvocationmecharsm, for which thefollowing norintrusive appraches

e SysCallApplicierface the simulationis invoked using a systemcall (the C function system())
Asynchonots invocatia utilizesa backgourd systemcall. Utilizes the SysCallAnalysisCodelass
to definesyntaxfor input filter, analysiscode,outptt filter, or combired spavning, whichin turn
utilize the Command&hell overloadedopemtordefinitions.

¢ ForkApplicinterface thesimulationis invokedusingafork (thefork/exec/wait family of functions).
Asynchionots invocatia utilizesanonldockingfork. Utilizesthe ForkAnalysisCodeclassfor lower
level fork opertions.

¢ XMLApplicinterface the simulationis invoked usingan XML paclet passedicrossa soclet com-
murication. This capabilityis experimentalandstill under development.

andthefollowing semi-intrusve appoach

¢ DirectFnAplicinterface thesimulationis linkedinto the DAK OTA executableandis invokedusing
a procalurecall. Asynchronausinvocatio utilizes a norblocking thread(capalility not yet avail-
able).

are suppated. Schedulingof jobs for asynchonots local, messaggassing.andhybiid parallelismap-
proadesis performedin the Applicationinterfaceclasswith job initiation andjob captue specificample-
mentedn thederivedclasses.

In the appoximationcase,global, multipaint, or local appioximatiors to simulationcoderespmsedata
canbe built andusedassurrajatesfor the actual,expensive simulation. Theinterfaceclassproviding this
capabilityis

e Approximatiorinterface builds an apgoximation using datafrom a truth model and then em-
ploys the appioximation for magping variablesto respomises. This classcontainsan array of
DakotaApproximation objeds, one per responsefunction, which allows mixing of apprxima-
tion types (using the DakotaApproximation derived classes:ANNSurf, KrigingSuf, MARSSurf,
RespSurfHermiteSurf and TaylorSurf).

1.2.6 Responses

Class:DakotaRespnse

Responseprovide anabstractatarepresentatiorof respmsefunctions,theirgradients, andtheir Hessians
which canbeinterpretedasanobjective functionandconstraiis (optimizationdataset),residualfunctions
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1.3RelatedComponents 13

(leastsquars dataset), or genericrespose functions (uncetainty and paraméer study datasets). This
classis not currertly partof a classhierachy, sincethe abstractiorhasbeensuficiently geneal andhas
notrequred specialization.

1.3 RelatedComponents

A varietyof servicesareprovidedin DAKOTA for parallelcompuing, failure captuing, restart,graghics,
etc. In addtion, the execution of function evaluationsis a core compmentof DAKQOTA involving ser-
eralclasshierachies. An overview of the classesandmemter fundionsinvolvedin performingfunction
evaluatinsis includedbelow.

1.3.1 Sewices

e Multilevel parallelcompuing: DAKOTA suppats up to 4 nestedevels of parallelism: a stratgy
canmanageconcurentiterators,eachof which manags corcurren function evaluations,eachof
which contans concurent analysesexecuing on multiple processors. Partitioning of theselevels
with MPI comnunicatos is managdin ParallelLibrary and schedling routines for the levels are
partof ConcurentStratgy, Applicatiorinterface, andForkApplicinterface

e Parsing: DAKOTA employs the Input Deck Reader(IDR) parserto retrieve information from
user input files. Parsing options are proessedin CommarlLineHardler and parsing oc-
cursin main.C IDR popuates data within the ProblenDescDB supprt class, which main-
tains the stratgy specificationand lists of DataMethal, Data\ariables, Datalnterdce and
DataResponsespecifications. Instructiors for modifying the parsirg subsystenare describedn
Instrudionsfor Modifying DAKOTA'’s Input Specification

e Failure captuing: Simulationfailurescan be trappedand managd using exceptian handing in
Applicationinterfaceandits derivedclasses.

¢ Restart: DAKOTA maintainsa recad of all function evaluatins both in memay (for capturirg
ary duplication) and on the file system(for restartingruns). Restartoptiors are processedn
CommaulLineHardler, restartfile managmentoccursin mainC, andrestartfile insertionsoccu
in Applicationinteriace The dalotarestartutil executdle, built from restartutil.C, providesa va-

riety of servicedfor interrogatirg, corverting, repaiing, con@tenatingandpost-pocessingestart
files.

¢ Memory managment: DAKOTA emplagys the techniquesof refeencecourting andrepiesentation
sharingthroughtheuseof letterenvelopeandhandlebodyidioms(Coplien,”Advane@dC++"). The
formeridiom providesfor memoy efficiency andenhancd polymarphismin thefollowing classhi-
erarches: DakotaStratgy, Dakotalteator, DakotaMadel, DakotaVariables DakotaVerConstraints
Dakotainterface and DakotaApgoximation. The latter idiom providesfor memoryefficiencgy in
heavily usedclassesvhich do not involve a classhierachy. Currently only the DakotaRespnse
classuseghisidiom.

e Graptlics: DAKOTA provides2D graplics usingMotif widgetsand3D graghicsfrom the PLPLOT
package. Graphicsdatacanalsobe catalogud in atakular datafile for post-pocessingwith 3rd
party tools such as Matlab, Tecplot, etc. All of thesecapabilitiesare encapsuled within the
DakotaGaphicsclass.
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1.3.2 Performing function evaluations

Perfoming function evaluationsis oneof the mostcritical functionsof the DAK OTA software. It canalso
beoneof themostcomgicated,asavarietyof schedling apprachesandparallelismlevelsaresuppated.

This comgexity manifestsitself in the codethroudh a seriesof cascadednemberfunctions,from the top

level mocel evaluationfundions, throwgh variousschedling routines,to thelow level detailsof perfomming

asystemcall, fork, or directfunction invocation. This sectionprovidesanoveniew of the primary classes
andmemter functiors involved.

For a synchonows (i.e., blocking) mappng of paraneters to respmses, an iterator invokes
DakotaMadel::computerespmsg) to perfam a function evaludion. This functionis all thatis seenfrom
theiteratorlevel, asundetying comgexities areisolated.Thebinding of thistop level function with lower
level functionsis asfollows:

¢ DakotaMdadel::compiterespmse) utilizes DakotaModel::deived. computerespoise() for portions
of theresposecompuationspecificto derivedmodelclasses.
e DakotaMdadel::derved.compue_respomse() directly or indiredly invokes Dakotalrterface::ma).

e Dakotalnterface::may) utilizes Applicationinteface::derved_map() for portions of the mappirg
specificto derived applicatian interface classes.

For an asynchonots (i.e., norblocking) mappng of paranetersto responses.an iterator invokes
DakotaMadel::asynchcompue_respoise() multiple timesto quete asynchonots jobs and then invokes
eitherDakotaMadel::synchonizg)) or DakotaMockl::synchramizenowait() to schedulghe queuedobsin
blocking or norblocking fashion.Again, thesefunctionsareall thatis seenfrom theiteratorlevel, asun-
derlying compexities areisolated.Thebinding of thesetop level fundionswith lower level functionsis as
follows:

e DakotaMadel::asynchcompue_respose() utilizesDakotaMadel::derived_asynchcompute respose()
for portiors of theresponseomputationspecificto derived mocel classes.

¢ This derived mocel classfundion directly or indirectly invokes Dakotalnterface::nap() in asyn-
chranousmode which addsthejob to a schediing quete.

e DakotaMdadel::syncinonizg() or DakotaMadel::synchonize nowait() utilize
DakotaMadel::derved synchraize() or DakotaMockl::derved_synchonizenowait() for por
tionsof the schedulilg processspecificto derived mocel classes.

e Thesederived mocel class functions directly or indirectly invoke Dakotalrterface::synck) or
Dakotalnterface::sych_nowait().

o For applicatio interfaces theseinterfacesynchonizatian functionsareresposible for perfoming
evaludion schedulingn oneof thefollowing modes:

— asynchonaus local mode (using Applicationinterface::asynctunows_local evaluaions() or
Applicationinteface::asynatonous local_evaluationsnowait())
— message passing mode  (using  Applicationinterface:self_schedulesvaluationy))

or Applicationinterface::staticschedulesvaluatiors() on the itera-
tor master and Applicationinterface::sere_evaluations_synch)) or
Applicationinteface::sere_evaluationspeel) ontheseners)

— hybrid mode (using Applicationinteface::selfschedle _evaluatians() or

ApplicationInteface::staticschedulesvaluatiors() on the iterator master and
Applicationinteface::sere_evaluationsasyncl{) onthe seners)

e These  schedling functions utilize Applicationinterface:derivedmap() and
Applicationinterface::dened_mapasynch{) for portions of asynchonous job launchng spe-
cific to derived applicdion interface classes,as well as Applicatiorinterface::derved.synch)
and Applicationinterface::denwred_synchnowait() for portions of job captumg specificto derived
application interfaceclasses.
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This covers the parallelismlevel of concurent fundion evaluations servingan iterator For the par
allelism level of conarrent analysesserving a fundion evaluation, similar schediers are involved
(ForkApplicinterface::synctonauslocal_analyse$), ForkApplicinterface::asynclinois_local analyses),
Applicatiorinterface::selfscheduleanalyses), Applicationinterface::sere_analysessynch),
ForkApplicinterface::serg_analysesasynclf)) to suppot synchramous local, asynchonows local,
messag@assingandhybrid modes.Not all of theschedules areelevatedto the Applicationnterfacelevel
sincethe systemcall anddirect function interfacesdo not yet supprt norblocking local analyseqand
therefae suppat synchonots local and messageassingmoces, but not asynchonouslocal or hybrid
modes). Fork interfaceshowever, suppot all modesof analysisparadlelism.

1.4 Additi onal Resources
Additional developmeri resourcsinclude:

¢ RecommededPracticesor DAKOTA Development

¢ Instrudionsfor Modifying DAKOTA's Input Specification

e Project web pages are maintaired at http://endo.sandia. gov/ DAKOTA
with software specifics and documentation poirters provided at
http://endo. sandi a. gov/ DAKOTA/ sof t war e. ht nl , andalist of pulicationsprovided
athtt p: // endo. sandi a. gov/ DAKOTA/ r ef er ences. ht m
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Chapter 2

DAK OTA Hierar chical Index

2.1 DAKOTA ClassHierarchy

Thisinheritane list is sortedrouchly, but not conpletely, alphdetically:

AnalysisCode. . . . . . . 43
ForkAnalysisCode . . . . . . . . . . e 199
SysCallAnalysisCode . . . . . . . . . . . . . . e 330

BaseConstructor . . . . . . . . . e e 61

Comman@hell . . . . . . . . e 65

CtelREEXp . . . . o e 76

DakotaAroximation. . . . . . . . .. e 82
ANNSUI . . e 46
HermiteSurf. . . . . . . e e e 216
KrigingSurt . . . . . e 230
MARSSUI . . . e e 236
RespSurt . . . . 301
TaylorSuf . . . . . 334

DakotaArray< T > . . . . . e 87

DakotaBase¥cta< T > . . . . . . . e e 20
DakotaVecta< T > . . . . . e e 166

DakotaBase¥cta< DakotaBase®¥cto T > > . . . . . . . . . . . . .. 90
DakotaMatrix< T > . . . . . . e e e e 117

DakotaBiStream . . . . . . . .. e e 93

DakotaBoStream . . . . . . . . .. e e 96

DakotaGrghics . . . . . . . . 99

Dakotalrterface . . . . . . . . . . e e 101
Applicatiorinterface . . . . . . ... L 48

DirectFnAppicinterface . . . . . . . . . ... 190
ForkApplicinterface. . . . . . . . . . e 201
SysCallApplicinteface . . . . . . . . . . 332
Appraximationinterface. . . . . .. e 58

Dakotaltemtor . . . . . . . . e e e 107
DACEIlteratm . . . . . . . . . . e e 78
DakotaNomD . . . . . . . . e e 130

NonDAdvMean\alue . . . . . . . . . . . e 255
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NONDPCE. . . . . . 264
NonDProlability . . . . .. . . . 267
NONDSamping . . . . . . . . e e e 271
DakotaOptimzer . . . . . . . . . . 133
CONMINOPDtIMIZEr. . . . . o e e e e e 69
DOTOPRLMIZEr . . . . e e 194
NPSOLOPLMIZEr. . . . . . o e e e e e e e e s e 275
SGOPOPtIMIZEr . . . . . o e e e 306
SNLLOPtMIzZer. . . . . 312
ParamStugl . . . . . . . . e e 291
DakotaList< T > . . . . o o 113
DakotaMadel . . . . . . . . 119
LayeredModel . . . . . . . . 232
HierLayeedModel . . . . . . . . . . 218
SurrLayeredMoel . . . . .. 323
NestedMode . . . . . . . . 248
SingleMogel . . . . . . 310
DakotaResSpOBE. . . . . . . . 138
DakotaResposeRep . . . . . . . . . 142
DakotaStratgy . . . . . . . . 147
BranchBndtrat@y . . . . . . . . . . 62
ConcurentStratgy . . . . . . . e e 67
MultilevelOgStrat@®y . . . . . . . . . 245
NONDOPESIrERgY . . . . . o e e 262
SingleMethalStratg@y . . . . . . . . . . e 309
SurrBasedOptSttagy . . . . . . o e 319
DakotaString . . . . . . . . e 152
DakotaVarConstraints. . . . . . . . . . . 155
AllMergedvarConstraits . . . . . . . . . . . 29
AllVarConstraits . . . . . . . . . . e 36
FundanentalMarCorstraints. . . . . . . . . . . . . 205
MergedVarConstrats . . . . . . . . . . 238
DakotaVarables. . . . . . . . . . 160
AllMergedvariables. . . . . . . . . 32
AllVariables. . . . . . . 39
FundanentalMariabdes. . . . . . . . . . . . 208
MergedVariables . . . . . . . . . . e e 241
Datalnterice . . . . . . . . . 170
DataMethod. . . . . . . . . . . e 174
DataRespONSesS. . . . . . . e e 181
Data\ariables . . . . . . . . . e 184
ErrofTable . . . . . . 198
FunctiofComparel T > . . . . . o o e 204
GetlongOpt . . . . . e e e 212
CommandlineHander . . . . . . . . . . . . ... e 64
KFAGAPPIOX . . o o o e e e e 222
NoDBBaseCoNnstructor. . . . . . . . . . . e 254
ParallelLibrary . . . . . . . 279
ParamRespGERAIr . . . . . . . . . e e 288
ProblenDescDB . . . . . . . e 295
SGOP Rpplication . . . . . . . . e 303
SortCompre< T > . . . . o 318
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SurrogiteDataPoin
VariablesUtil . . . . . . . . e
AllMergedvarConstraits
AllMergedvariables
AllVarConstraits
AllVariables. . . . . . .
Fundanental\ariabies
MergedVarConstrants
MergedVariables

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



20

DAK OTA Hierar chical Index

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



Chapter 3

DAK OTA Compound Index

3.1 DAKOTA Compound List

Herearetheclassesstructs,unionsandinterfaceswith brief descriptims:

AllMer gedVarConstrants (Derivedclasswithin the DakotaVerConstraintierarcly which com-

binestheall andmemgeddataviews) . . . . . ... ... ... ... ... ....... 29
AllMer gedVariablegDerived classwithin the DakotaVariableshierachywhich comhbnestheall

andmemeddataviews) . . . . . ... e 32
AllV arConstraits (Derived classwithin the DakotaVarConstraintshierarcly whichemploys the

alldataview) . . . . . . . e 36

AllV ariablegDerivedclasswithin the DakotaVariableshierardy which emplo/stheall dataview) 39
AnalysisCode (Base class providing comnon functiorality for derived classes
(SysCallAnalysisCodeand ForkAnalysisCodg which spavn separateprocesses

formanagngsimulations) . . . . . .. ... L 43
ANNSurf (Derivedapproximationclassfor artificial neuralnetworks) . . . ... .. ... ... 46
Applicatiorinterface (Derived classwithin theinterfaceclasshierarcly for suppating interfaces

tosimulationcodes). . . . . . . .. 48
Approximatiorinterface (Derived classwithin the interface classhierachy for supprting ap-

praximatiorsto simulationbasedesults) . . . .. ... .. ... ... . 0L, 58
BaseConstructgiDummystructfor overloadirg letterervelopeconstretors) . . . . . . . . .. 61
BranchBné&tratay (Strateyy for mixedintegernoriinearprogammingusingthe PICO parallel

brarchandbowndengine). . . . . . .. .. ... ... 62
CommandlineHander (Utility classfor managiig comnandline inputsto DAKOTA) . . . . . . 64
Comman&hell (Utility classwhich definesconvenierce opaatorsfor spavning processeswith

systemcalls). . . . . ... 65
ConcurentStratgy (Stratey for multi-startiterationor paretosetoptimization) . . . . . .. .. 67
CONMINOptimizer(Wrapperclassfor the CONMIN optimizationlibrary) . . . . ... .. .. 69
CtelREEXp . . . . 76
DACEIlterato (Wrapyer classfor the DDACE designof experimentdibrary) . . . . . .. .. .. 78
DakotaApproximation (Baseclassfor theappoximationclasshierardy) . . . . . . ... .. .. 82
DakotaArray< T > (Tempate classfor the Dakotabodkkeepirgarray). . . . . . .. .. .. .. 87
DakotaBase¥cta< T > (Baseclassfor the DakotaMatix andDakota\ecta classes). . . . . . 20

DakotaBiStreanm(Thebinaryinput streamclass.Overloadsthe >> operdor for all datatypes) . 93
DakotaBoStrean{Thebinaryoutpu streamclass.Overloadsthe < < operdor for all datatypes) 96
DakotaGrahics (Singleinterfaceto 2D (motif) and3D (PLPLQOT) graphcs aswell astakular
catalogling of datafor post-pocessingvith Matlab, Tecplot,etc) . .. ... ... .. 99
Dakotalrterface(Baseclassfor theinterfaceclasshierarcly) . . . . . ... ... .. ... ... 101
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Dakotalteator (Baseclassfor theiteratorclasshierachy) . . . . . . . ... ... ... .. ... 107
DakotalList< T > (Templateclassfor the Dakotabookkeepinglist) . . . . . .. ... ... ... 113
DakotaMatix< T > (Templateclassfor theDakotanumeical matrix) . . . ... ... ... .. 117
DakotaMadel (Baseclassfor themodelclasshierachy) . . . . . .. ... ... ... ...... 119
DakotaNaD (Baseclassfor all noncetermisticiterators(the DAKOTA/UQ branch) . . . . .. 130
DakotaOpgimizer (Baseclassfor the optimizerbranchof theiteratorhierarcly) . . . . ... .. 133
DakotaRespose (Containerclassfor responsdundions andtheir derivatives. DakotaRespose
providesthehandleclass). . . . . . . ... . .. .. ... ... . 138
DakotaResposeRep(Containerclassfor respomse fundions and their derivatives. Dakota-
ResponseReprovidesthebodyclass) . . . . .. . ... .. ... ... ........ 142
DakotaStratgy (Baseclassfor thestrat@y classhierarcly) . . . . .. ... ... ........ 147
DakotaString(DakotaStringclass,usedasmainstringclassfor Dakota) . . . .. .. ... ... 152
DakotaVarConstraintgBaseclassfor thevariable constraits classhierachy) . . . . ... ... 155
Dakota\ariables(Baseclassfor thevariablesclasshierardy) . . . . . .. ... ... ... ... 160
Dakota\edor< T > (Tempate classfor the Dakotanunericalvector) . . . ... ... ... .. 166
Datalnterbce(Contairer classfor interfacespecificatiordata) . . . . . .. ... .. ... ... 170
DataMethod Contairer classfor methodspecificatiordata). . . . . .. .. ... ... .. ... 174
DataResponsd€ontainerclassfor respmsesspecificatiordata) . . . . . . ... ... .. ... 181
Data\ariables (Contairer classfor variadesspecificatiodata) . . . . ... ... .. ... ... 184
DirectFnAppicinterface(Derivedapplicationinterfaceclasswhich spavnssimulationcodesand
testerausingdirectprocedurecalls). . . . . ... ... Lo oL 190
DOTOptimizer (Wrapperclassfor theDOT optimizatian library) . . . . .. ... ... .. ... 194
ErroTable(Datastructuetoholderras). . . . . . . . . .. . ... . . 198
ForkAnalysisCodgDerived classin the AnalysisCodeclasshierachywhich spavnssimulations
usingforks) . . . . . e 199
ForkApplicinterface (Derived applicationinterfaceclasswhich spavns simulationcodesusing
fOrKS) . . o 201
FunctiorfComparel T > . . . . . o e 204
Fundanental\arCorstraints (Derived classwithin the DakotaVarConstraintshierarcly which
emplo/s thedefaultdataview (novariableor domaintypearraymemging)) . . . . . . . 205
Fundanental\ariabes (Derived classwithin the Dakota\ariableshierarcly which employ/s the
defadt dataview (novarialde or domaintypearraymeming)) . . . .. ... ... .. 208
GetLon@pt (GetLangOptis a geneal command line utility from S. Manolaran (Advarced
Compuer Researchnstitute,Lyon,France)). . . . . . ... ... ... .. ... ... 212
HermiteSuf (Derived appraimationclassfor Hermitepolynomials(global appraimation) . . 216
HierLayeedMockl (Derived modé classwithin the layeredmodelbrarch for managig hierar
chicalsurrggategmocelsof varying fidelity)) . . . ... .. ... ... . ... .... 218
KrigApprox (Utility classfor kriginginterpdation) . . . . . .. .. .. ... ... ... .... 222
KrigingSurf (Derived apgoximatian classfor kriging interpdation) . . . . ... .. ... ... 230
Layeredodel (Baseclassfor thelayeredmodels(SurrLayeredMdelandHierLayeredMoal)) 232
MARSSurf(Derived apgoximatian classfor multivariate adaptve regressionsplines). . . . . . 236
MergedVarCorstraints(Derived classwithin the DakotaVarCmstraintshierarcly whichemplgs
thememeddataview) . . . . . . . . . 238
Merged\Varialles (Derivedclasswithin the DakotaVarableshierarcly whichemplo/sthemeiged
dataview) . . . .. 241
MultilevelOgStrateyy (Strateyy for hybrid optimizaion using multiple optimizers on multiple
mocklsof varyingfidelity) . . . ... ... ... .. ... ... . . . 245
NestedMoel (Derived mockl classwhich perfams a completesub-iteratorexecuion within
evely evaluationofthemodd) . . . . ... ... ... Lo 248
NoDBBaseConstructqDummystructfor ovetoadingconstructes usedin onthe-fly instantia-
HONS) . . . e 254
NonDAdvMean\due (Classfor theanalytical reliability methaswithin DAKOTA/UQ) . ... 255
NonDOyStrataeyy (Strateyy for optimizationunderuncetainty (robustandreliability-basedde-
SIN)) . . 262
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NonDPCE((Stochasticfinite elementapprachto uncertainty quantification using polynomial

ChaGexparsions). . . . . . . . . e e 264
NonDPrdability (Wrapger classfor theLHSlibrary) . . . . . ... ... ... ... ...... 267
NonDSamfing (Wrappe classfor theFortran 90LHSlibrary) . . . . ... ... ... ... .. 271
NPSOLOptimize(Wrapperclassfor theNPSOLoptimizdion library) . . . . .. ... ... .. 275
ParallelLibrary (Classfor managig partitioring of multiple levels of parallelismandmessage

passingvithinthelevels) . . . . . . . ... ... . 279
ParamRespaseRiir (Contairer classfor avariablesobject,arespons@bject,andanevaluatian id) 283
ParamStugl (Classfor vector list, centeredandmultidimersionalparaméer studies) . . . . . . 291
ProblenDescDB(Thedatabaseortaininginformationparsedrom the DAKOTA input file) . . 295
RespSur{Derivedapprximationclassfor quadatic polynomialregression). . . . . . . . . .. 301
SGOPMRApplication (Mapsthe evaluaion functionsusedby SGOPTalgoiithmsto the DAK OTA

evaluationfunctions) . . . . . . .. ... 303
SGOPOptimizer(Wrapger classfor the SGOPToptimizationlibrary) . . . . .. ... ... .. 306

SingleMethalStratgy (Simplefall-throughstratayy for runnirg asingleiteratoron a singlemodel)309
SingleMoet| (Derived modelclasswhich utilizesasingleinterfaceto mapvariabesinto resposes)310

SNLLOptimizer(Wrappe classfor the OPT++optimizatian library) . . . . ... .. ... ... 312
SortCompre< T > . . . . . L e 318
SurrBasedOystrateyy (Strateyy for provably-mrvergert surrogite-basedptimizatian) . . . . . 319
SurrLayeredMalel (Derived modelclasswithin the layeredmodel branchfor managng datafit
surrggateq(globalandlocal)) . . . . . ... . L 323
SurrogiteDataPoin(Simplecontairer classencapslating basicparaneterandresposedatafor
definigatruth” datapoint) . . . . .. .. ... ... ... ... 328
SysCallAnalysisCodéDerived classin the AnalysisCodeclasshierarcly which spavnssimula-
tionsusingsystemcalls) . . . . .. .. ... ... ... 330
SysCallApplicinteface(Derived applicatian interfaceclasswhich spavns simulationcodesus-
ingsystemcalls) . . . . . . ... 332
TaylorSuf (Derivedapprximationclassfor 1storderTaylor serieqlocalappraimation) . . . 334

VariablesUTtil(Utility classfor the DakotaVariablesandDakotaVarConstraintdierachieswhich
providescorveniencefunctionsfor variablevectas andlabelarrays for comhning de-
sign, uncertain,andstatevarialle typesandmemging continlousanddiscretevarialde
domBaing) . . . .. 336
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Chapter 4

DAK OTA File Index

4.1 DAKOTA File List

Hereis alist of all documentediles with brief descriptiors:

keywordtable.C(File containirg keywords for the stratgy, method varialles, interface,andre-

sporsesinput specificationgrom dakota.input.speg . . . . .
main.C(File contaning themainprogamfor DAKOTA) . . . ... ..
restartutil.C (File containng the DAK OTA restartutility mainprogram)
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Chapter 5

DAK OTA Pagelndex

5.1 DAKOTA RelatedPages

Hereis alist of all relateddocunentationpages:

RecommededPracticedor DAKOTA Development . . .
Instructimsfor Modifying DAKOTA's Input Specification
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Chapter 6

DAK OTA ClassDocumentation

6.1 AllMer gedVarConstraints ClassReference

Derivedclasswithin the DakotaVarConstraintshierarcly which combinestheall andmeiged dataviews.
#i ncl ude <Al'| MergedVar Constrai nts. H>

Inheilitancediagramfor AllMergedvarCastraints::

DakotaVarConstraints | | VariablesUtil

t i
l

AIIMergedVarConstraint+

Public Methods

¢ AllMergedVarCorstraints(corst ProdemDescDB&problem.db)

constructor

¢ ~AllMergedVvarCorstraints()

destructor

e constDakotaReal\ctor& continwouslower_bourds () const
returntheactivecontinuots variable lower bounds.

¢ void continouslower_bourds (corst DakotaReal\éctor&c | _bnds)
settheactivecontinuos variable lower bounds.

e constDakotaReal\¥ctor& continwbusupperbound () const
returntheactivecontinuots variable upperbourds.

e void continwousupperbourds (corst DakotaReal\ector&c -u_bnds)
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settheactivecontinuots variable upperbourds.

e constDakotalntVector& discretelower_bourds () const
returntheactivediscretevariable lower bounds.

e void discretelower_bourds (corst DakotalrtVector&d | _bnds)
settheactivediscretevariablelower bound.

e constDakotalrtVector& discreteuppetbourds () const
returntheactivediscretevariable upperbounds.

¢ void discreteupperbourds (corst DakotalrtVector&d _u_bnds)
settheactivediscretevariable upperbounds.

e void write (ostream&s) const
write a variable constaints objectto an ostream.

¢ void read(istream&s)
reada variable constaintsobjectfromanistream.

Private Attrib utes

¢ DakotaReal\éctorallMergedLoverBnds

a continuoudower bourds array combinirg design,uncertain,and statevariable typesand meiging con-
tinuousand discretedomains.Theorder is continuots design discretedesign,uncertain,continuais state
anddiscrtestate

e DakotaReal\éctorallMergedUppeBnds

a continuais upperboundsarray combiningdesign,uncertain,and statevariable typesand meging con-
tinuousanddiscretedomains.Theorder is continuots design discretedesign,uncertain,continuais state
anddiscretestate

¢ DakotalrtVectoremptyhtVector
an emptyint vectorreturnedin get functionswhenthere are no variablescorrespndingto therequest.

6.1.1 Detailed Description

Derivedclasswithin the DakotaVarConstraintshierarcly which combnestheall andmeiged dataviews.

Derivedvariableconstraits classedake differentviews of the design,uncertain,andstatevariabletypes
andthe continlousanddiscretedomain types. The AllMer gedvarConstraits derived classcomhnesde-
sign, uncertain and statevariabe types(all) and continwous and discretedomaintypes(meiged). The
resultis a single contiruouslower bowunds array (allMergedLoverBnds)and a single contiruousupper
bourdsarray(allMergedUpperBnds).No iterators/stratgies currently usethis appro&h; it is includedfor
competenesandfuture capality .

6.1.2 Constructor & Destructor Documentation
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6.1.21 AlIMer gedVvarConstraints:: AllMer gedVvarConstraints (const ProblemDescDB&
problem.db)

constrietor.

Extractfundamentalvarialdle bourds andcombne theminto allMerged_owerBnd andallMergedUpper
Bndsusingutilities from VariablesUtil

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ AllMerged\VarCorstraints.H
¢ AllMergedVarCorstraints.C
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6.2 AllMer gedVariablesClassReference

Derivedclasswithin the Dakota\ariableshierachy which combirestheall andmeiged dataviews.
#i ncl ude <Al | MergedVari abl es. H>
Inheitancediagramfor AllMergedVarialdes::

DakotaVariabIes| | VariablesUtil

t i
[

| AIIMergedVariabIe#

Public Methods

e AllMergedvariables()
defaultconstrudor.

AllMer ged\Varialies (constProblenbescDB&problem_db)
standad constructor

e ~AllMerged\Variabes|()
destructor

e sizettv () corst
Returngtotal numberof vars.

e sizetcv () const
Returnsnumberof activecontinuots vars.

e sizetdv () const
Returnshumberof activediscretevars.

e constDakotaReal\¥ctor& continwusvarigbles() const

returnthe activecontinuots variables.

e void continwbusvariables(corst DakotaReal\éctor&c -vars)

settheactivecontinuots variables.

e constDakotalritVector& discretevariables() const
returntheactivediscretevariables.

e void discretevariables(corst DakotalrtVector&d vars)
settheactivediscretevariables.

e constDakotaStringArray & continwbusvariablelabels() const
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returntheactivecontinuots variable labels.

e void continwousvariablelabels(constDakotaStrirgArray &cv labels)

settheactivecontinuots variablelabels.

e constDakotaStrindArray & discretevariablelabels() const
returntheactivediscretevariable labels.

e void discretevariablelabels(corst DakotaStringArray&dv labels)
settheactivediscretevariablelabels.

e constDakotaReal\éctor& inactive_contiruousvarialles () const
returntheinactivecontinuots variables.

¢ void inactive_cortinuousvarialles (constDakotaReal\édor &i _c_vars)
settheinactivecontinuots variables.

e constDakotalrtVector& inactive_discretevarialles () const
returntheinactivediscretevariables.

¢ void inactive_discretevariables(constDakotaint\Vector&i _d_vars)
settheinactivediscretevariables.

e sizetacv() const
returnstotal numker of continuaisvars.

e sizetadv() const
returnstotal numkter of discretevars.

e DakotaReal¥éctorall_contiruousvariables () corst
returnsa singlearray with all continuousvariables.

e DakotalrtVectorall_discretevariabes () const
returnsa singlearray with all discretevariables.

¢ void read(istream&s)
reada variablesobjectfromanistream.

e void write (ostream&s) const
write a variablesobjectto an ostream.

¢ void readanndated(istream&s)
reada variablesobjectin annotatedformatfroman istream.

¢ void write_anrotated(ostrean&s) const
write a variablesobjectin annaatedformatto an ostream.

¢ void read(DakotaBiStream&s)
reada variablesobjectfromthebinary restartstream.
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¢ void write (DakotaBoStrean&s) const

write a variablesobjectto the binary restartstream.

¢ void read(UnPadkBuffer &s)
reada variablesobjectfroma paded MPI buffer.

¢ void write (PackBufer &s) const

write a variablesobjectto a paded MPI buffer.

Private Methods

e void copy_rep(constDakota\ariableskvars_rep)

Usedby copy() to copytheconters of a letter class.

Private Attrib utes

¢ DakotaReal\éctorallMergedVvars

a continuaus array combiningdesign, uncertain and state variable typesand meiging continuais and
discretedomains.Theorder is continuausdesign discretedesign uncertan, continwousstate anddiscrete
state

e DakotaStringirray allMergedLalels

an array containinglabelsfor continuows design discretedesign uncertain,continuots state and discrete
statevariables.

¢ DakotaReal\¥éctoremptyReal\ector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespadingto therequest.

e DakotalrtVectoremptyhtVector
an emptyint vectorreturnedin getfunctionswhenthere are no variablescorrespndingto therequest.

e DakotaStringArray emptystringArray

an emptylabel array returnedin get functionswhenthere are no variablescorrespadingto therequest.

Friends

¢ int opeator==(corst AllMergedvariables&vars], constAllMerged\ariales &vars2)
equalityopemtor.

6.2.1 Detailed Description

Derivedclasswithin the Dakota\ariableshierachy which combirestheall andmeigeddataviews.

Derived varialdes classedake different views of the design,uncetain, and statevariabletypesandthe
continousanddiscretedomaintypes.The AllMer gedVariales derived classcombiresdesignuncertain
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andstatevariabletypes(all) and continous and discretedomaintypes(merged). Theresultis a single
array of continwous varialles (allMerged\Vars). No iterators/stratgies currently usethis appoach;it is
included for completerssandfuture capability

6.2.2 Constructor & Destructor Documentation

6.2.21 AllMer gedVariables::AllMer gedVariables(const ProblemDescDB& problemdb)

standaraconstrctor.

Extractfundamentalvarialle typesandlabelsandcomhbne theminto allMergedVarsandallMergedLabels
usingutilities from VariabdesUtil.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ AllMerged\Varialdes.H
¢ AllMerged\Varialdes.C
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6.3 AllVarConstraints ClassReference

Derivedclasswithin the Dakota\arConstraintshierarcly which emplg/s the all dataview.
#i ncl ude <Al | VarConstraints. H>

Inheitancediagramfor AllV arCorstraints::

DakotaVarConstraintis | VariablesUtil

t f
[

| AllVarConstraints |

Public Methods

e AllVarConstrants (constProblenbescDB&problem_db)
constructor

e ~AllVarConstraits ()
destructor

e constDakotaReal\¥ctor& continwuslowerbourds () const

returnthe activecontinuots variable lower bounds.

¢ void continwouslower_bourds (corst DakotaReal\ctor&c | _bnds)

settheactivecontinuots variablelower bounds.

e constDakotaReal¥ctor& continwbusupperbounds () const

returnthe activecontinuots variable upperbourds.

e void continwousupperbourds (corst DakotaReal\ector&c -u_bnds)

settheactivecontinuots variable upperbourds.

e constDakotalntVector& discretelower_bourds () const
returntheactivediscretevariable lower bounds.

e void discretelower_bourds (corst DakotalrtVector&d | _bnds)
settheactivediscretevariable lower bounds.

e constDakotalritVector& discreteuppetbourds () const

returntheactivediscretevariable upperbounds.

e void discreteupperbourds (corst DakotalritVector&d -u_bnds)

settheactivediscretevariable upperbounds.

e void write (ostream&s) const
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write a variable constaints objectto an ostream.

e void read(istream&s)

reada variable constrintsobjectfromanistream.

Private Attrib utes

o DakotaReal\éctorallContinuasLoveBnds

a continuaus lower boundsarray combiningcontinuais design,uncertain,and continwus statevariable
types(all view).

¢ DakotaReal¥éctorallContinuasUppeBnds
a continuots upperbounds array combiningcontinuaus design,uncertain,and continuais statevariable
types(all view).

e DakotalrtVectorallDiscreteLaverBnds

a discretelower bourdsarray combiningdiscretedesignanddiscretestatevariable types(all view).

e DakotalrtVectorallDiscreteUppeBnds

a discreteupper boundsarray combiningdiscretedesignand discretestatevariable types(all view).

e sizet numCDV

numberof continuots designvariables.

e sizet numDDV

numberof discretedesignvariables.

e sSizet numuUVv

numberof uncertainvariables.

e sizet numCSsSV
numberof continuots statevariables.

e Sizet numDSV

numberof discretestatevariables.

6.3.1 Detailed Description

Derivedclasswithin the DakotaVarConstraintshierarcly whichemplo/s theall dataview.

Derivedvariableconstraims classedake differentviews of the design,uncertain,andstatevariabletypes
andthe continwbusanddiscretedomaintypes. The AllV arCorstraintsderived classcombires design,un-
certain,andstatevariabletypesbut separatesontinuaisanddiscretedomaintypes.Theresultis combined
continwus bourds arrays(allContinwousLaverBnds, allContinlousUppeBnds) and combired discrete
bourdsarrays(allDiscreteLaverBnds allDiscreteUpprBnds).Parameteand DACE studiescurrerily use
this apprach(seeDakota\ariables::getvariades(protbem_db) for variadlestype selectionyariabestype
is passedo the DakotaVerConstraintonstrector in DakotaVodel).
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6.3.2 Constructor & Destructor Documentation

6.3.21 AllVarConstraints::AllVarConstraints (const ProblemDescDB& problemdb)

constrietor.

Extract fundamental lower and upper bourds and combine them into allContinuausLoverBrds,
allContinuausUppeBnds, allDiscreteLaverBnds, and allDiscreteUppeBnds using utilities from
VariablesUTtil

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e AllVarConstrants.H
e AllVarConstrants.C
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6.4

Derivedclasswithin the Dakota\ariableshierachy whichemploys theall dataview.

AllV ariablesClassReference

#i ncl ude <Al | Vari abl es. H>

Inheitancediagramfor AllV ariabes::

|DakotaVariabIe+ | VariablesUtil |

t i
l

| AllVariables |

Public Methods

AllVariabley()
defaultconstrudor.

AllV ariables(corst ProblemDscDB &problemdb)
standad constructor

~AllVariabley()
destructor

sizet tv () corst
Returngtotal numberof vars.

sizet cv () const
Returnsnumberof activecontinuots vars.

sizet dv () const
Returnshumberof activediscretevars.

constDakotaReal\ctor& continwusvarigbles() const

returnthe activecontinuots variables.

void continwusvariables(corst DakotaReal\éctor&c -vars)

settheactivecontinuots variables.

constDakotalrtVector& discretevariables() const
returntheactivediscretevariables.

void discretevariables(corst DakotalrtVector&d vars)
settheactivediscretevariables.

constDakotaStringArray & continwusvariablelabels() const
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returntheactivecontinuots variable labels.

void continwousvariablelabels(constDakotaStrigArray &cv labels)

settheactivecontinuots variablelabels.

constDakotaStringArray & discretevariablelabels() const
returntheactivediscretevariable labels.

void discretevariablelabels(corst DakotaStringArray&dv labels)
settheactivediscretevariablelabels.

constDakotaReal\ctor& inactive_contiruousvarialdes () const
returntheinactivecontinuots variables.

void inactive_cortinuousvariales (constDakotaReal\édor &i _c_vars)
settheinactivecontinuots variables.

constDakotalrtVector& inactive_discretevarialles () const
returntheinactivediscretevariables.

void inactive_discretevariables (constDakotalntVector&i _d_vars)
settheinactivediscretevariables.

sizet acv() const
returnstotal numker of continuaisvars.

sizet adv() const
returnstotal numkter of discretevars.

DakotaReal\éctorall_contiruousvariables () corst
returnsa singlearray with all continuousvariables.

DakotalrtVectorall_discretevariabes () const
returnsa singlearray with all discretevariables.

void read(istream&s)
reada variablesobjectfromanistream.

void write (ostream&s) const
write a variablesobjectto an ostream.

void readanndated(istream&s)
reada variablesobjectin annotatedformatfroman istream.

void write_anrotated(ostrean&s) const
write a variablesobjectin annaatedformatto an ostream.

void read(DakotaBiStreamss)
reada variablesobjectfromthebinary restartstream.
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¢ void write (DakotaBoStrean&s) const
write a variablesobjectto the binary restartstream.

¢ void read(UnPadkBuffer &s)
reada variablesobjectfroma paded MPI buffer.

e void write (PackBufer &s) const
write a variablesobjectto a paded MPI buffer.

Private Methods

e void copy_rep(constDakota\ariablesxvars_rep)
Usedby copy() to copytheconteris of a letter class.

Private Attrib utes

e DakotaReal\éctorallContinuausVars
a continuaisarray combiningcontinwusdesign,uncetain, and continuots statevariable types(all).

e DakotalrtVectorallDiscrete\ars
a discretearray combiningdiscrete designand discrete statevariable types(all).

e DakotaStringArray allContinwousLabels
a label array combiningcontinuots design uncertain,and continuousstatevariable types(all).

e DakotaStringArray allDiscreteLakls
alabel array combiningdiscretedesignand discretestatevariable types(all).

¢ DakotaReal\¥éctoremptyReal\ector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespadingto therequest.

e DakotalrtVectoremptyhtVector
an emptyint vectorreturnedin getfunctionswhenthere are no variablescorrespndingto therequest.

e sizet numCDV
numberof continuots designvariables.

e sizet numDDV
numberof discretedesignvariables.

e Sizet numuUVv
numberof uncertainvariables.

e sizetnumCSV
numberof continuots statevariables.

e sizet numDSV
numberof discretestatevariables.

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



42

DAK OTA ClassDocumentation

Friends

e int opeator==(corst AllV ariables&vars1,constAllV ariables&vars2)
equalityopemtor.

6.4.1 Detailed Description

Derivedclasswithin the Dakota\ariableshierachy whichemploys theall dataview.

Derived varialles classedake different views of the design,uncetain, and statevariabletypesandthe
continwousanddiscretedomaintypes.TheAllV arialesderivedclasscombiresdesignunceatain,andstate
variabe typesbut separatesontinlousanddiscretedoman types.Theresultis asinglearrayof contiruous
variables (allContinwous\ars) and a single array of discretevariables(allDiscrete\ars). Paraneterand
DACE studiescurrentlyusethis apprach(seeDakotavariables::getvariades(prollem db)).

6.4.2 Constructor & Destructor Documentation

6.4.21 AllVariables::AllV ariables (const ProblemDescDB& problem_db)

standardonstrictor.

Extractfundamentalariabie typesandlabelsandcombire theminto allContinuais\Vars,allDiscrete\ars,
allContinuausLabelsandallDiscreteLabelsisingutilities from VariablesUtil.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e AllVariables.H
e AllVariables.C
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6.5 AnalysisCodeClassReference

Base class providing comnon functiorality for derived classes (SysCallAnalysisCode and
ForkAnalysisCodgwhich spavn separatg@roessedor managig simulations.

#i ncl ude <Anal ysi sCode. H>
Inheitancediagramfor AnalysisCode:

| AnalysisCode |
| t
ForkAnalysisCode | | SysCaIIAnaIysisCod#

Public Methods

¢ void definefilenamegqcorstint id)
definemodifiedfilenamedromuserinput by handing Unix tempfile andtagging options.

¢ void write_paranetersfile (constDakotaVarables&vars,constDakotalntAray &asy, constint id)
write thevariablesandactivesetvectorobjectsto the parametes file in either standad or aprepro format.

e void readresultsfile (DakotaRespose &respmse,corstint id)

readtherespons objectfromtheresultsfile.

e constDakotaStrind.ist & programnames() const
return programNames.

e constDakotaString& inputfilter_name() const
returniFilterName

e constDakotaString& outputfilter_name() const
returnoFilterName

e constDakotaString& modified paranetersfilename() const
returnmodifiedRramskeName

e constDakotaString& modified.resultsfilename() const
return modifiedResifeName

e constDakotaString& resultsfname(constint id) const

returntheentryin resultsFNameListorrespndingto id.

e void quietflag (constshortflag)
setquietFlag.
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¢ shortquietflag () const
returnquietFlag.

ProtectedMethods

¢ AnalysisCodgconstProdemDescDB&problem.db)
constructor

e virtual ~AnalysisCodg()
destructor

ProtectedAttrib utes

e shortquietFlag
flag setby masterprocessoito quietoutputfromslaveprocessos.

e shortvertoseFlag
flag for additionalanalysiscodeoutputif methodverbosityis set.

¢ shortfileTagFlag
flagstagging of parameer/resultsfiles.

¢ shortfileSaveFlag
flagsretentionof parameter/esultsfiles.

e shortaprepoFlag
flags useof the APRERRO (the Sandia’A PREPROcessor”utility) formatfor parameteffiles.

e DakotaStringiFilterName
thenameof theinputfilter (inputfilter userspecificatioi.

e DakotaStringoFilterName
the nameof the output filter (outputfilter userspecification).

e DakotaString.ist progamNames
the namesof the analysiscodeprograms(analysisdrivers userspecificdion).

e sizetnumPrgrams
the numberof analysiscodeprograms(lengthof programNamedist).

e DakotaStringparaméeersFileName
the nameof the parametes file fromuserspecificaion.

e DakotaStringmodifiedParamsFileName
the parametes file nameactually used(modifiedwith tagging or tempfiles).

e DakotaStringresultsFileName
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the nameof theresultsfile fromuserspecificaion.

e DakotaStringmodifiedResFileName
theresultsfile nameactually used(modifiedwith tagging or tempfiles).

e DakotaString.ist parametesFNameList
list of parametes file namesusedin spawningfunctionevaluations.

e DakotaStringd.ist resultsFNameList
list of resultsfile namesusedin spawningfunctionevaluations.

e DakotalrtList fleNamekey

storesfunctionevaluationidentifiers to allow key-basedretrieval of file namesfromparameersFNameList
andresultsFNamelList.

Private Attrib utes

e ParallelLibray & parallelLib
refelenceto the ParallelLibrary object. Usedin defire_filename§).

6.5.1 Detailed Description

Base class providing comnon functiorality for derived classes (SysCallAnalysisCode and
ForkAnalysisCodgwhich spavn separate@roessesor managiig simulations.

TheAnalysisCodelasshierachy providessimulationspavning servicedor Applicationinterfacederived
classesndalleviatestheseclasse®f someof thespecificsof simulationcodemanagment.Thehierardy
doesnotemplag theletterernvelopetechnquesincethe Applicationinteriacederivedclassesnstantiatehe
appr@riatederived AnalysisCodeclassdirectly.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e AnalysisCodeH
e AnalysisCodeC
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6.6 ANNSurf ClassReference

Derivedappoximationclassfor artificial neurd networks.
#i ncl ude <ANNSurf. H>
Inheilitancediagramfor ANNSurf:

DakotaApproximatio
| 1

T

| ANNSurf |

Public Methods

e ANNSurf (corst ProdemDescDB&problem.db)

constructor

e ~ANNSurf()
destructor

ProtectedMethods

e intrequred_sampleqint num.vars)

returnthe minimumnumberof samplegequiredto build the derivedclassapproximationtypein numvars
dimensions.

¢ void find_coeficierts ()

calculatethe datafit coeficientsusingthe currentPintslist of SurrogateDataPints.

¢ Realgetvalue(constDakotaReal\édor &x)
retrievethe approximae functionvaluefor a givenparametervector

Private Attrib utes

e ANNApprox = annOlpect
pointerto the ANNApprox object(seeVendorRickages/annfor classdeclamtion).

6.6.1 Detailed Description

Derivedappioximationclassfor artificial neurd networks.
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The ANNSurf classusesa layeredpercetron artificial neuralnetwork. Unlike most neural networks,
it doesnot emplgo/ a backpropagationapprachto training. Ratherit usesa direct training appioach
developedby Prof. David Zimmerman of the University of Houstonandmodifiedby Tom PaezandChris
O’Gorman of Sandia It is more conputationdly efficient that back-popagtion networks, but relative
accurag canbeaconcen.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e ANNSurfH
e ANNSurf.C
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6.7 Applicationinterface ClassReference

Derivedclasswithin theinterfaceclasshierachy for suppeting interfacesto simulationcodes.
#i ncl ude <Applicationlnterface. H>

Inheilitancediagramfor Applicationinteface::

| Dakotalnterface |

T

| Applicationlnterface|
i

l
DirectFnAppIicInterface* | ForkApplicinterface | | SysCallApplicinterface

ProtectedMethods

e Applicatiorinterface(constProblenDescDB&problem_db, constsizet &num_fns)
constructor

~Applicationinterface()
destructor

void init_comnunicators (corst DakotalrtArray &messagdengtls, constint &max iterator-
concurengy)

allocatecommuiicators for the evaluationand analysisparallelismlevels.

void free.communicators()

deallocatecommunicatos for the evaluation and analysisparallelismlevels.

int asynchlocal_evaluation.concureng () const

returnasyndLocdEvalConcurency

DakotaStringinterfacesynchronizatian () const

returninterfaceSynieronization.

void map (constDakotaVariables &vars,constDakotalntArray &asy, DakotaRespnse&resporse,
constint asynchflag=0)

Providesa "mapping” of variablesto resporsesusing a simulation. Protecteddue to Dakotalnterface
letter-ervelopeidiom.

void maragefailure (corst DakotaVéeriables&vars, constDakotalrtArray &asv, DakotaRespnse
&respmse,int failed eval_id)

manaesa simulationfailure usingabort/retry/recover/continudion.

constDakotaAray< DakotaRespnse> & synch()
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executesa blocking schedue for asyndironous evaluationsin the befoeS/nchPRPListquele and returns
all jobs.

constDakotalList< DakotaRespose> & synchnowait ()

executesa nonbloking schedulefor asyn&ironous evaluatiors in the befoeSynchPRPListquete and re-
turnsa partial list of completedobs.

void sene_evaluatiors ()
run on evaluationserves to servetheiterator master

void stopevalugion_seners()

usedby theiterator masterto terminateevaluationserves.

virtual void derived_map (const Dakotalaiables &vars, const DakotalntArray &asy,
DakotaRespnse&respase,int fn_eval_id)=0

Called by mag) and other functionsto executethe simulationin synt&ironous mode The portion of per-
formingan evaluationthatis specificto a derivedclass.

e virtual void derived.mapasynch(constParamRespaseRir &pair)=0

Called by map) and other functionsto executethe simulationin asyntironousmode The portion of per-
formingan asyntironaus evaluationthatis specificto a derivedclass.

¢ virtual void derived.synch(DakotaList< ParamRespaseRir > &prp_list)=0

For asyn@ironousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingodethatis specificto derivedclassesThisversionwaitsfor at leastone
completion.

e virtual void derived synchnowait (DakotaList< ParamRespaoseRir > &prp_list)=0

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingcodethat is specificto derivedclasses This versionis nondocking and
will returnwithoutany completionsf noneare immediatelyavailable.

e virtual void clearbodkeepimg ()
clears anybookleepingin derivedclasses.

void self_scheduleanalyseg)
blocking self-stieduleof all analyseswithin a functionevaluationusingmessge passing

void sene_analysessynch()
servethe masteranalysisschedulerand manaje onesyndironousanalysisjob at a time

virtual int derived_synchonots_local_analysis(constint &analysis.id)=0

Executea particular analysis(identifiedby analysisid) syntironouslyon thelocal processarUsedfor the
derivedclassspecificavithin Applicationinterfae::serveanalysessynax).

ProtectedAttrib utes

e ParallelLibray & parallelLib

refeenceto the ParallelLibrary objectusedto manaye MPI partitions for the concurentevaluatiors and
concurentanalysegarallelismlevels.
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e shortevalMessage®ss
flags useof messge passingat thelevel of evaluationscheduling

e shortanalysisMessageBs
flags useof messge passingat thelevel of analysisscheduing.

e shortsuppressOutp
flag for suppessingoutputon slaveprocessacs.

e int asyncthocalAnalysisConcurrecy

limits thenumberof concurient analysesn asyndironouslocal schedding andspecifiedybrid concurency
whenmessge passing

e shortasynchlocalAnalysisFlag
flag for asyntironouslocal parallelismof analyses.

e intworldSize
sizeof MPI_.COMM_WORLD.

e intiteratorCanmSize

sizeof iteratorComm.

e int evalCommSize
sizeof evalComm.

¢ int analysisComi8ize
sizeof analysisComm.

e int worldRark
processorankwithin MPI_COMM.WORLD.

e intiteratorCanmRank
processorrankwithin iteratorComm.

e int evalCommRank

processorankwithin evalComm.

e int analysisComiRank
processorankwithin analysisComm.

e intevalSenerld
evaluationserveridentifier

e intanalysisSererld
analysisserveridentifier

¢ shortevalDedMasterFlag
flag for dedicatedmastemartitioning at the level of evaluationscheduing.
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shortmultiProcAralysisFlag
flag for multiprocessormnalysispartitions.

e DakotaString.ist analysisDwers
the setof andyseswithin ead functionevaluation(fromthe analysisdrivers interfacespecificdion).

e int numAnalysisDrvers
lengthof analysisDrives list.

e int numAnalysisSerers
numberof analysisserves.

e MPI_CommevalComm
intracommfor fn eval; partition of iteratorComm.

¢ MPI_CommanalysisComm
intracommfor analysis;partition of evalComm.

e intlenVarsMessage

length of a PadkBufer containing a Dakota\ariables object; computed in
DakotaMadel::init_.commuiicatory().

e intlenVarsASVMessage

lengthof a PackBufer contairing a DakotaVariablesobjectand an active setvector object; computedn
DakotaMadel::init_.commuicators().

e intlenResposeMessage

length of a PadckBufer containing a DakotaRespose object; computed in
DakotaMadel::init_.commuicators().

e intlenPRRirMessage

length of a PackBufer containing a ParamResponsel®  object; computed in
DakotaMadel::init_.commuiicatory().

Private Methods

¢ int duplication_detect(corst Dakota\ariables&vars,DakotaRespose&respase,constint asynch-
flag)

cheds data pairs and befoeS/ncdhPRPListto seeif the current evaluationrequesthasalreadybeenper-
formedor queted.

¢ void self_scheduleevaluations()

blocking self-shiedule of all evaluationsin beforeSyrhPRPlist using messge passing; executeson
iteratorCommmaster

¢ void staticschedie_evaluatins ()

blocking static scheduleof all evaluationsin befoeS/nchPRPListusing messge passing; executeson
iteratorCommmaster

¢ void asynclonaus_local_evaluations (Dakotalist< ParamRespaseRiir > &prp_list)
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performall jobsin prp_list usingasyndronousapproadceson thelocal processar

void synchlionaus_local_evaluatiors (Dakotalist< ParamRespaseRiir > &prp_list)
performall jobsin prp_list usingsyndronousappmacheson thelocal processar

void asynchonauslocal_evaluatios.nowait (Dakotalist< ParamRespaseRiir > &prp_list)

launch new jobs in prp_list asyntironcusly (if capadty is available), perform nondocking query of all
runningjobs,and processany completedobs.

void sene_evaluatiors_synch()
servethe evaluationmessge passingschedules and performonesyndironaus evaluationat a time

void sene_evaluatiors_asynch()
servethe evaluationmessge passingschedules and manae multipleasyndronousevaluations.

void sene_evaluatiors_peer()

servethe evaluationmessge passingschedules and performonesyndironous evaluationat a timeaspart
of the 1stpeer

constParamRespaseRiir & getsourcepair (corst Dakotavariables&target vars)

corveriencefunctionfor the continudion approad in manaye_failure() for finding the neaestsuccessful
"source” evaluationto thefailed "tar get”.

void contiruation (const DakotaVarables &targe vars, const DakotalrtArray &asy,
DakotaRespnseé&respmse,constParamRespaseRiir &source_pair, int failed eval_id)

performsa Oth order continuation methodto stepfroma successfulsource” evaluationto thefailed "tar -
get”. Invoked by manaye_failure() for failAction == "continuation”.

Private Attrib utes

e int nunEvalSeners
numberof evaluationserves.

e int procsPerAnalysis
processas per analysisserves.

e DakotaStringevalSchedling

userspecificationof evaluation schedulingalgorithm (self static, or no spec).Usedfor manualoverrides
of theauto-confgure logic in ParallelLibrary::resolveinputy).

e DakotaStringanalysisSchading

userspecificdion of analysisscheduding algorithm (self static,or no spec).Usedfor manualoverridesof
theauto-codigure logic in ParallelLibrary::resolveinputy).

e intasynclhocalEvdConcurreacy

limits the numberof concurentevaluationsin asyntironouslocal schedulingand specifieshybrid concur-
rencywhenmessge passing

e DakotaStringinterfaceSychraization
interfacesyndronization specification syntironous (default)or asyndronous.
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e shortheadeFlag
usedby synd_nowaitto manaye outputfrequeng (sincethis functionmaybe called manytimesprior to
anycompletions).

e shortasvContrb

usedby mapto manaye the user’s settingfor active setvectorcontrol. 1 = on = modifythe ASVeadh
evaluationasappmopriate (default); 0 = off = ASVvaluesare staticsothattheuserneednot chedk themon
ead evaluation.

e DakotalrtArray defautASV

the staticASVvaluesusedwhenthe userhasselectecasvContol = off.

e DakotaStringfailAction

mitigationactionfor captuied simulationfailures: abort, retry, recover, or continuation.

e int failRetryLimit

limit on the numberof retriesfor theretry failAction.

e DakotaReal\éctorfailRecareryFnVals

thedummyfunctionvaluesusedfor therecover failAction.

e DakotalrtList historyDupicatelds

usedto bookkeepfnEvalld of asyntironousevaluationswhich duplicatedata pairs evaluations.

e DakotalList DakotaRespnse> historyDiplicateResponses

usedto bodkkeepresponsef asyntironousevaluationswhich duplicatedata pairs evaluatiors.

e DakotalrtList beforeSychDupicatelds

usedto bookkeepfnEvalld of asyndironousevaluatiors which duplicate queuel befoeSyrcthPRPLSt eval-
uations.

¢ DakotaSizetListbeforeSynchDplicatelndces

usedto bookleepbeforeS/nchPRPListindex of asyndironousevaluationswhich duplicatequeuedbefore-
SyndPRPListevaluations.

¢ DakotaList< DakotaRespnse> beforeSynchDplicateResponses

usedto bookkeeprespons of asynfironousevaluationswhich duplicatequeuel befoeS/nchPRPListeval-
uations.

e DakotalrtList runningList

usedby asyntironouslocal nowaitto bookleep which jobsare running.

e Dakotalist< ParamRespaseRir > befaeSynciPRPList

usedto bookleep vars/asv/esponseof nondupicate asyndironous evaluations. This is the queueof
jobs popuated by asyntironous mag() invocatiors which is later scheduledon a call to syndy() or
synd_nowai).
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6.7.1 Detailed Description

Derivedclasswithin theinterfaceclasshierachy for suppating interfacesto simulationcodes.

Applicationinterface provides an interface classfor perfaming paraneterto responsemappirgs using
simulationcodds). It providescommon functionality for a nunrber of derived classesand contairs the
majority of all of the schedling algorithms in DAKOTA. The derived classegprovide the specificsfor
managng codeinvocationsusingsystemcalls, forks, directprocedurecalls,or XML oversoclets.

6.7.2 Member Function Documentation

6.7.21 void Applicationinterfa ce::map (const DakotaVariables & vars constDakotalntArray &
asy, DakotaResponse& responseconstint asynd_flag=0) [ protected, virtual]

Providesa”mappng” of variablego responsessingasimulation.Protectedlueto Dakotainterfaceletter
ervelopeidiom.

The function evaluator for application interfaces.Calledfrom derived compute response(andderived -

asynchcompue_responsé(in derived DakotaMadel classeslf asynchflagis not set,perform a blocking
evaluatian (usingderived.map()). If asynchflagis set,addthejob to the beforeSynchPRPListjueuefor
execuion by oneof thescheduleroutinesin synch) or synchnowait(). Duplicatefunction evaluationsare
detectedvith dudication_detecf).

Reimplemetedfrom Dakotalnterface

6.7.22 const DakotaArray < DakotaResponse> & Applicationinterfa ce::synch()
[protected, virtual]

execuesa blocking scheduldor asynchonots evaluatios in the befaeSynciPRPListquete andreturns
all jobs.

This fundion providesblocking synchronizationfor all casesof asynchonaus evaluatiors, includng the
localasynchonouscase(backgoundsystemcall, nonHocking fork, & multithreads)the messag@assing
caseandthehyhrid case.Calledfrom derived.synchonize()in derived DakotaMadel classes.

Reimplemetedfrom Dakotalnterface

6.7.23 constDakotaList < DakotaResponse> & Applicationinterfac e::synch.nowait ()
[protected, virtual]

execuesa nonlocking scheduldor asynchonots evaluationsin the beforeSypchPRPListquele andre-
turnsa partiallist of completedobs.

This functionwill evertually provide norblocking synchionizatian for all casesf asynchroousevalua-
tions, however it currerlly suppots only the local asynchonaus casesince norblocking messageass-
ing schedulershave not yet beenimplenmented. Called from derived synchionizenowait() in derived
DakotaMadel classes.

Reimplemetedfrom Dakotalnterface
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6.7.24 void Applicationinterface::serve evaluations() [ protected, virtual]

runon evaluatian seners to sene theiteratormaster

Invoked by the sene() fundion in derved DakotaMocdel classes. Passes contiol to
sene_evaluationsasynclf), sene_evaluagionspeel), or seneevalugionssynch() accordng to spec-
ified concureng andself/staticschedler configuration

Reimplemetedfrom Dakotalnterface

6.7.25 void Applicationinterface::stop evaluation sewvers() [ protected, virtual]

usedby theiteratormasterto terminde evaluation seners.

This codeis execuited on theiteratorComnrankO processowheniterationon a particularmodé is com-
plete. It sendsa terminationsignal (tag = 0 insteadof a valid fn_eval.id) to eachof the slave analysis
seners. NOTE: This function is calledfrom the Strateyy layerevenwhenin serialmode. Therefore,use
bothUSE_MPI anditeratorConmSizeto provide apprariatefall throughbelavior.

Reimplemetedfrom Dakotalnterface

6.7.26 void Applicationinterface::self scheduleanalyses() [ pr ot ect ed]

blocking self-schedle of all analysesvithin afunctionevalugion usingmessag@assing.

This cock is calledfrom derived classedo provide the mastermortion of a masterslave algorithm for the
dynamic self-schedling of analyseamongslave seners. It is patternedafter self_schedie_evaludions().
It performsno analyseslocally and matcheseither sene_analysesynch) or sene_analysesasynchy on
the slave seners,depering on the valueof asynchLaalAnalysisConcueng. Self-schedling appoach
assigngobsin 2 passesThe 1stpassgiveseachsener the samenumter of jobs (equa to asynch.ocal-
AnalysisConctrengy). The 2ndpassassigngheremainng jobsto slave senersaspreviousjobsarecom-
pleted. Single-and multilevel pardlel useintra- andinterconmunicatas, respectiely, for send/reeve.
Specificsyntaxis encapslatedwithin ParallelLibray.

6.7.27 void Applicationinterface::serve_analysessynch() [ prot ect ed]

sene themasteranalysisscheduleandmana@ onesynchrmousanalysigob atatime.

This codeis called from derived classesto run synchonots analyseson slave processors.The slaves
receverequets(blockingreceie),dolocalderived map.ac’s,andreturncodes.Thisis donecontinwusly
until aterminationsignalis recevedfrom themaster It is patternedafter sene_evaluationssynch().

6.7.28 int Applicationinterfac e::duplication detect (const DakotaVariables & vars
DakotaResponse& responseconstint asyndi_flag) [ pri vat e]

checksdatapairsandbefaeSynclPRPListto seeif the curren evaluation requesthasalreadybeenper
formedor queued

Checkincoming evaluaion requestfor duplication with cortent of datapairs andbefaeSyncPRPList.
If dudication is detectedreturntrue, elseretun false. Manag bookkeepingwith historyDupicate and
beforeSynchDplicatelists. Calledfrom mag).
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6.7.29 void ApplicationInterface::self scheduleevaluations () [ pri vat e]

blocking self-schedle of all evaluationsin beforeSynchPRPListusing messagepassing;execues on
iteratorConm master

This codeis calledfrom synck) to provide the masteiportionof a masterslave algorithmfor the dynamic
self-schedling of evalugionsamongslave seners. It perfams no evaluaticnslocally andmatche either
sene_evaluationssynch() or sene_evaluationsasynclf) on the slave seners, degendingon the value of
asynchlocalEwalCorcurrerty. Self-schedling appoachassigngobsin 2 passesThe 1stpassgiveseach
sener the samenumbe of jobs (equalto asynchLealEvalCorcurrerty). The 2nd passassignghe re-
mainingjobsto slave seners aspreviousjobsarecompgeted. Single-andmultilevel pardlel useintra-and
inter-conmunicatas, respectiely, for send/reeive. Specificsyntaxis encapsulgedwithin ParallelLibrary.

6.7.210 void Applicationinterfa ce::staic scheduleevaluations() [ pri vat e]

blocking static schedie of all evaluatiors in befaeSynclPRPListusing messaggassing;execues on
iteratorConm master

This coce runson the iteratolCommRank0 processo(theiterator)andis calledfrom syncK) in orderto

assignastaticschedie. It matchessene_evaluationspeel) for ary otherprocessorsithin the 1stevalu-

ationpartitionandsene_evaluations synch()/sene_evalugions.asyncl) for all otherevaluationpartitions
(depandingonasynchLealEvalCorcurrerty). It perfamsfunctionevaluationslocally for its pottion of the

staticschedle usingeitherasynchroouslocal_evaluations() or synchramouslocal_evaluatiors(). Single-
level and multilevel paralleluseintra- andintercommunicatas, respectiely, for send/recete. Specific
syntaxis encapulatedwithin ParallelLibrary. TheiteratorConmRankO processoassignghestaticsched-
ule sinceit is the only processorwith accesgo befaeSyncliPRPList(it runs the iteratorand calls syn-

chronize). The alternatedesignof eachpeerselectingits own jobs usingthe moduus operato would be

applicatte if executian of this function (andtherebrethejob list) weredistributed.

6.7.211 void Applicationinterfa ce::asynchmonous.local evaluations (DakotaList <
ParamResponseBir > & prp_list) [ pri vat e]

perfam all jobsin prplist usingasynchonots appr@acheson thelocal processor

This function providesblocking synchramizationfor thelocal asynchcase(baclground systemcall, non
blocking fork, or thread). It canbe called from syncK) for a comgete local schedulingof all asyn-
chrorous jobs or from staticschedie_evaluations() to perform a local portion of the total job set. It
usesthe derived_mapasynclf) to initiate asynchonaus evaluations and derived_synck() to capturecom-
pletedjobs, and mirrors the self schedulesvalugions() messageassingschedier as mucd as possible
(derived.synch() is modelel after MPI_Waitsome()).

6.7.212 void Applicationinterface::synchronousloca evaluations (DakotaList <
ParamResponseBir > & prp_list) [ pri vat e]

perfam all jobsin prplist usingsynchonous appr@achesonthelocal processor

This function providesblocking synchionizationfor the local synchronous case(foreground systemcall,
blocking fork, or procedure call from derived_map)). It is calledfrom staticschedie_evaluationg) to
perfam alocal portion of thetotal job set.
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6.7.213 void Applicationinterfa ce::asynchronous.local evaluations nowait ( DakotaList <
ParamResponseBir > & prp.list) [ pri vat e]

launchnew jobsin prplist asynchonously (if capacityis available), perfam norblocking query of all
runring jobs,andprocessary competedjobs.

This function provides norblocking synchonizatian for the local asynchcase(backgourd systemcall,

nonbocking fork, or threals). It is calledfrom synchnowait() and passedhe compete setof all asyn-
chrorousjobs (befaeSynclPRPList). It usesderivedmapasynclf) to initiate asynclonots evaluatiins
andderived synchnowait() to captue completedobsin nonldockingmode.It mirrors anonblakingmes-
sagepassingschedler asmuchaspossible(deiived.synchnowait() modeledafterMPI_Testsome())The
resultsof this functionarerawResposeListandcompletiaList. SincerawResposeListis in no particdar
order completiorList mustbe usedasakey. It is assumedhatthe incomirg prp list containsonly active
andnew jobs- i.e.,all competedjobsareclearedby synchnowait().

6.7.214 void Applicationinterfa ce::sewve_evaluations synch() [ pri vate]

sene theevalugion messag@assingschedules andperfam onesynchonots evaluation atatime.

This codeis invoked by sene_evaluations() to periorm onesynchionaus job at atime on eachslave/peer
sener. The seners receie requests(bloking receve), do local synchonous maps, and return re-
sults. This is done contiruously until a termination signal is receved from the master (sent via
stopevaluation_seners()).

6.7.215 void Applicationinterfa ce::sewve_evaluations asynch() [ pri vat e]

sene theevalugion messag@assingschedules andmanag multiple asynchonaus evaluations.

This cock is invoked by sene_evaluaions() to perform multiple asynchonaus jobs on eachslave/peer
sener. The seners testfor ary incomirg jobs, launchary new jobs, processary completedjobs, and

returnary results. Eachof theseconponertts is nonbocking, althowgh the sener loop contiruesuntil a

termination signalis receizedfrom themaster(sentvia stopevaluation.senery)). In themastesslave case,
themastemaintairs the correctnunberof jobson eachslave. In thestaticschedulingcase gachseneris

resposiblefor limiting concureng (sincethe entirestaticschedulds sentto the peersat startup).

6.7.216 void Applicationinterfa ce::seve_evaluations peer() [ pri vat e]

sene the evaluationmessag@assingschedlersandperfam onesynchionausevaluationat atime aspart
of the 1stpeer

This codeis invoked by sene_evaluaions() to perfam a synchonots evaluation in coordnation with
theiteratorConmRankO processo(the iterator)for staticschedles. The bcast()matche the bcast()in
synchonous_local evaludions(), whichis invokedby static schedie_evaluatins()).

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e Applicationinterace.H
e Applicationinterface.C
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6.8 Approximationinterface ClassReference

Derived classwithin the interfaceclasshierachy for suppoting appraximatiors to simulationbasedre-
sults.

#i ncl ude <Approxi mationlnterface. H>

Inheilitancediagramfor Approximatianinterface::

| Dakotalnterface |

T

| Approximationlnterface*

Public Methods

e Approximatiorinterface (ProdemDescDB &problemdb, corst sizet &num_acy, corst size-
t &num_fns)

constructor

e ~Approximatiorinterface()
destructor

ProtectedMethods

¢ void map(constDakotaVariables&vars, constDakotalrtArray &asv, DakotaRespose &resporse,
constint asynchflag=0)

the function evaluator. providesan approximate "mapping” from the variables to the resporsesusing
functionSufaces.

int minimum_sampleq) const
returnsminSamples.

void build_globd _apprximation (Dakotalteator &dace iterato

builds a global approximationfor useasa surrogate.

void build_localappraimation (DakotaMadel &actualmodel)

builds a local approximationfor useasa surrogate

void update appoximation (corst DakotaReal\écta &x _statr constDakotaRespnse&resporse.-
star)

updatesan existingglobal approximationwith new data.

constDakotaArray< DakotaRespose > & synch()
recovers datafroma seriesof asynéironous evaluations(blocking).
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e constDakotalist< DakotaRespnse> & synchnowait ()
recovers datafroma seriesof asyntironous evaluations(nonbloding).

Private Attrib utes

e DakotaStrirg daceMethodPoiter
string pointerto the daceiterator specifiedby the userin the global approximaion specification.

DakotaStrirg actualhterfacePoiter

string pointerto the actualiinterfacespecifiedby the userin the local/multipointapproximationspecifica-
tions.

DakotaAray< DakotaApproximation > functionSurfaces
list of approximatiors, oneper responsdunction.

DakotaReal\éctorappoxScale
vectorof approximation scalingsfroman externalfile.

e DakotaReal\¥éctorappoxOffset
vectorof approximation offsetsfroman externalfile.

e DakotaStringsampleReuse
userselectionof samplereusetype: all, region, or none(default).

e shortgrapticsFlag
controls 3D graphics of approximaion surfaces.

e int minSampes
the minimumnumberof samplesover all functionSirfaces.

e DakotalLis DakotaRespnse> befoeSynchRespwseList

bookleeping list to catalayue respmsesgenematedin map for usein synd() and synd_nowai(). This
suppots pseudeasyndironousopemtions (approximaterespmsesall alwayscomputedsyndironously but
asyndironousvirtual functionsare supprtedthroughbookleeping).

6.8.1 Detailed Description
Derived classwithin the interfaceclasshierachy for suppoting appraimatiors to simulationbasedre-
sults.

Appraximatiorinterface provides an interface class for building a set of globd/local/multipant ap-
proximations and performing appoximate fundion evalugions using them. It contairs a list of
DakotaAmproximation objects,onefor eachresposefunction.

6.8.2 Member Data Documentation
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6.8.21 DakotaString Approximationinterfa ce::daceMethaPointer [ pri vat €]

stringpointer to the daceiteratorspecifiedby the userin the globalappoximatian specification

This pointer is not used for building objeds since this is managd in SuriLayerediodels. Its
use in Approximatiorinterface is currenly limited to flagging dace contritutions to data sets in
build_globd_apprximation().

6.8.22 DakotaString Approximationinterfa ce::actuallnterfacePointer [ pri vat e]

string poirter to the actualinterfacespecifiedby the userin the local/multipint approimation specifica-
tions.

This pointeris not usedfor building objeds sincethis is managd in SuriLayeredodels. Its usein
Appraximatiorinterfaceis currenly limited to headeoutpu.

6.8.23 DakotaArray <DakotaApproximation> Approximationinterfa ce::functionSurfaces
[ private]
list of appraimatiors, oneperresposefundion.

This formuation allows the useof mixedapproxmations(i.e., differentapprximationsusedfor different
respoisefunctions),althoudn theinputspecificatioris not currently generakenoud to suppat it.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e ApproximatiorinterfaceH
e ApproximatiorinterfaceC
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6.9 BaseConstructorStruct Reference

Dummystructfor overloadirg letterernvelope constrictors.
#i ncl ude <Probl enDescDB. H>

Public Methods

e BaseConstructqiint=0)
C++ structscanhaveconstructos.

6.9.1 Detailed Description

Dummystructfor overloadirg letterenvelope constrctors.

BaseConstructas usedto oveload the constructo for the baseclasspottion of letter objects. It avoids
infinite recusion (Coplienp.139 in the letterenvelopeidiom by preventingthe letter from instantiating
anotter envelope. Puttingthis structhere(ratherthanin a headerof a classthatusesit) avoids prodems
with circulardependencies.

Thedocumentatiorfor this structwasgereratedrom thefollowing file:

e ProblenbescDB.H
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6.10 BranchBndStrategy ClassReference

Strateyy for mixedintegernorlinearprogammingusingthe PICO parallelbranchandbound engine
#i ncl ude <BranchBndStrat egy. H>
Inheilitancediagramfor BranctBndStratgy::

DakotaStrategy

BranchBndStrategy

Public Methods

e BranchBndStitegy (ProdemDescDB&problem.db)
constructor

e ~BranchBntrateyy ()
destructor

e void run_strateyy ()

Performsthe branch and boundstrategy by executingselectedIteator on userDefindModelmultipletimes
in parallel for differentvariable bourdswithin the model.

Private Attrib utes

e DakotaMockel userDefindModel
themodelusedby theiterator.

e Dakotalterdor selectedlterator
theiterator usedby BranchBndStategy.

e int numiteratorSevers
numberof concurent iterator partitions.

e int numRootSamples
numberof sampledo performat theroot of the branching structuee.

e int numNodeSamfes
numberof sampledo performat ead nodeof the branching structue.

¢ MPI_CommpicoComm
MPI intracommurctator for PICO hub processos (strategy anditerator mastes).
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int picoComnmRank
processorankin picoComm.

e int picoConmSize
numberof processos in picoComm.

e intamgC
dummyargumentcountpassel to pico classesn init(), readAll(),andreadAndBroadcast().

e charxx amgV
dummyargumentvectorpassedo pico classesn init(), readAll(), and readAndBoadcast ().

e Double\ctor picoLoverBnds

globallower bounds for meged continuots & discretedesignvariablespassedo PICO (copiedfromuser-
DefinedMbdel).

e Double\&ctor picoUpperBnds

global upper bourdsfor meiged continuous& discretedesignvariablespassedo PICO (copiedfromuser-
DefinedMbdel).

e IntVectorpicoListOfintegers

key to thediscretevariableswhich havebeenrelaxedand megedinto the continuots variablesand bourds
arrays(indicesin thecombinedarrays).

6.10.1 Detailed Description

Stratgyy for mixedintegernorinear progammingusingthe PICO parallelbranchandbound engine

Thisstratggy combinesthe PICObrancling engnewith norinearprogrammirg optimizes from DAK OTA
(e.g.,DOT, NPSOL,OPT++)to solve mixed integer norlinear programs. The discretevarialdes in the
prodem mustsuppat relaxation i.e., they mustbe ableto assumenonirtegral valuesduringthe solution
process. PICO selectssolution”brances”, eachof which corstrainsthe problemto lie within different
varialle bourds. The seriesof brarchesselecteds designedo drive integer varialdes to their integral
values.For eachof thebrancles,anorlinearDAK OTA optimizeris usedto solve theoptimizationprodem
andreturnthe solutionto PICO. If this solutionhasall of the integervariablesat integrd values, thenit
provides an upper bound on the true solution. This bound can be usedto prure otherbrancles, since
thereis no needto further investigatea branchwhich doesnot yet have integral valuesfor the integer
variales and which hasan objective function worsethanthe bownd. In linear progams,the bourding
andprunng processesrerigorous andwill leadto the exact global optimum In nonlinearprodems,the
bourding andprunng processeareheuistic, i.e. they will find local optimabut theglobd optimummay
bemissed PICO supmrtsparallelismbetweerthubs; eachof which drives a concurentiteratorpartition
in DAKOTA (and eachof theseiterator partitiors may have lower levels of nestedparallelism). This
comgexity is hiddenfrom PICO throwgh the useof picoComm,which containsthe setof masteliterator
processors,onefrom eachiteratorpartition. Thus,PICO canschedie jobsamongsingle-pocessohubs
in its nomal manrer, unavare of the nestecparallelismcompgexities thatmayoccurwithin eachnonlinear
optimizatian.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e BranchBntratgy.H
e BranchBnétrategy.C
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6.11 CommandLineHandler ClassReference

Utility classfor managiig commandline inputsto DAKOTA.
#i ncl ude <ComrandLi neHandl er . H>

Inheilitancediagramfor CommandLineHandler::

| GetLongOpt |

T

| CommandLineHandIe|r

Public Methods

¢ CommandineHander ()
constructor

e ~CommamuLineHardler ()
destructor

e void checkusagg(int argc, charsxargv)

\erifiesthat DAKOTA is calledwith thecorred commandisage. Prints a descriptivemessge andexitsthe
programif incorred.

e constcharx readrestartstream()
Returngthefilenameof the restartfile as specifiedon the DAKOTA commandine.

e constcharx write_restartstream()
Returngthefilenameof the restartfile as specifiedon the DAKOTA commandine.

e intreadrestartevals()

Returnsthe numberof evaluationsto be read fromthe restartfile as specifiedon the DAKOTA commaul
line.

6.11.1 Detailed Description

Utility classfor managiig commandline inputsto DAKOTA.

CommaulLineHardler providesadditianal functiorality thatis specificto DAK OTA’s needdgor the defini-
tion andparsingof comnandline options.Inheitanceis usedto allow theclassto have all thefunctionality
of thebaseclass,GetLongpt.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e CommaumnLineHardlerH
e CommarLineHardler.C
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6.12 CommandShellClassReference

Utility classwhichdefinescorvenienceoperatos for spavning processewith systemcalls.

#i ncl ude <CommandShel | . H>

Public Methods

e Comman&hell()
constructor

¢ ~CommamnShell()
destructor

e Commanéhell& operato< < (corstcharxstring)
addsstring to unixCommand

e Comman&hell& operato<< (ComnmandShell&(«f)(CommandShelk))
allows passingof the flushfunctionto the shellusing< <.

CommaumniShell& flush()
"flushes” theshell;i.e. executeghe unixCommad.

void asynchflag (corst shortflag)
settheasyntFlag.

shortasynchflag () const
gettheasyntiFlag.

void quietflag (constshortflag)
setthe quietFlag.

shortquietflag () const
getthequietFlag.

Private Attrib utes

e DakotaStringunixConmand
the commandstring thatis constructedhroughoneor more << insertionsandthenexecutedy flush.

e shortasynchFlag
flags nondocking opemation (badkgroundsystentalls).

¢ shortquietFlag
flags quietopemtion (no commandcho).
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6.12.1 Detailed Description

Utility classwhichdefinescorvenienceoperatos for spavning processewith systemcalls.

The Comman&hell classwrapsthe C system()utility and defines corveniene opeaatorsfor building a
command stringandthenpassingt to theshell.

6.12.2 Member Function Documentation

6.122.1 CommandShell& CommandShell::flush()

"flushes”theshell;i.e. execuestheunixCommand.

Execuesthe unixConmandby passingt to system().Apperdsan”&” if asynchFlags set(backgourd
systemcall) andechosthe unixConmandto coutif quietFlagis notset.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e CommamnShell.H
e CommamniShell.C
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6.13 ConcurrentSrategy ClassReference

Strateyy for multi-startiterationor paretosetoptimizatian.
#i ncl ude <Concurrent Strategy. H>

Inheilitancediagramfor ConcurentStratgy::

DakotaStrategy

ConcurrentStrategy

Public Methods

e ConcurentStratgy (ProblenDescDB&problem.db)
constructor

e ~ConcurentStratgy ()
destructor

e void run_strateyy ()

Performsthe concureent strategy by executingselectedlteator on userDefineModel multipletimesin par-
allel for differentsettingswithin theiterator or model.

Private Attrib utes

e DakotaMockel userDefindModel
themodelusedby theiterator.

e Dakotalterdor selectedlterator
theiterator usedby the concurent strategy.

e int numiteratorSevers
numberof concurent iterator partitions.

e int nuniteratorJob
total numberof iterator executiongo scheduleover the serves.

¢ DakotaReal¥éctoArray iteratoiParameterSets

an array of parametersetvectos (eithermultistartvariable setsor pareto multiobjectiveweightingsets)to
be performed.

e shortstratglyDedcatedMasterFlag
signalsded. masterpartitioning.
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e intiteratorSeverld
identifierfor an iterator server

6.13.1 Detailed Description

Stratgyy for multi-startiterationor paretosetoptimization.

This stratggy maintainstwo concurent iterator capabilities. First, a geneal capability for runnirg an
iterator multiple timesfrom different startingpointsis provided (often usedfor multi-startoptimization
but not restrictedto optimization). Seconda simplecapabilityfor mappng the "paretofrontier” (the set
of optimd solutionsin mutiohective formulations)is provided. This paretosetis mappedhrowhruming
anoptimizermultiple timesfor differentsetsof multiobjective weightings.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e ConcurentStratgy.H
e ConcurentStratgy.C
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6.14 CONMINOptimizer ClassReference

Wrapperclassfor the CONMIN optimizationlibrary.
#i ncl ude <CONM NOpt i m zer. H>
Inheitancediagramfor CONMINOptimizer::

| Dakotalterator |

T

| DakotaOptimizer |

T

| CONMINOptimizer|

Public Methods

¢ CONMINOptimizer(DakotaMadel &model)
constructor

e ~CONMINOptimizer()
destructor

¢ void find_optimum ()
Usedwithin the optimizerbranc for computingthe optimal solution. Redefiesthe run_iterator virtual
functionfor the optimizerbranch.

Private Methods

¢ void allocateworkspae ()
Allocatesworkspacefor the optimizer

Private Attrib utes

e int conmirinfo
INFO from CONMIN manual.

e int printContol
IPRINT from CONMIN manual(controls outputverbasity).

e int optimizatiornType
MINMAX from DOT manual(minimizeor maximize).
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DakotaReal\édor localConstraintdues
array of nonlinear constaint valuespassedo CONMIN.

DakotaSizetListconstraitMappirgindices

alist of indicesfor refelencing thecorrespndingDakotaRespaseconstaintsusedin computingghe CON-
MIN constrints.

DakotaRealListconstraintMappindgMultipliers
a list of multipliers for mappingthe DakotaRespaseconstaints to the CONMIN constaints.

DakotaRealListconstraintMappingOffsets
a list of offsetsfor mappingthe DakotaRespnseconstaints to the CONMIN constaints.

int N1
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N2
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N3
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N4
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N5
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int NFDG
Finite differenceflag.

int IPRINT
Flag to control amountof outputdata.

int ITMAX
Flag to specifythe maximunmumberof iterations.

RealFDCH

Relativefinite differencestepsize

RealFDCHM

Absolutéfinite differencestepsize

RealCT
Constaint thicknesgparameer.

RealCTMIN
Minimumabsolutevalueof CT usedduring optimization.

RealCTL
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Constaint thicknesgparameer for linear and sideconstaints.

e RealCTLMIN

Minimumvalueof CTL usedduring optimization.

e RealDELFUN
Relativecorvemencecriterion threshdd.

e RealDABFUN
Absolutecorvergencecriterion threshdd.

e Realx corminDes\ars
Array of designvariablesusedby CONMIN (lengthN1 = numdv+2.

e Realx corminLoweBnds
Array of lower boundsusedby CONMIN (lengthN1= numdv+3.

Realx corminUppeBnds
Array of upperboundsusedby CONMIN (lengthN1 = numdv+3.

e Realx S
Internal CONMINarray.

e Realx Gl
Internal CONMINarray.

e Realx G2
Internal CONMINarray.

e Realx B
Internal CONMINarray.

e Realx C
Internal CONMINarray.

e intx MS1
Internal CONMINarray.

e Realx SCAL
Internal CONMINarray.

e Realx DF
Internal CONMINarray.

e Realx A
Internal CONMINarray.

e intxISC
Internal CONMINarray.
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e intxIC
Internal CONMINarray.

6.14.1 Detailed Description

Wrapperclassfor the CONMIN optimizationlibrary.

The CONMINOptimizerclassprovidesawrappe for CONMIN, a Public-dbmainFortran 77 optimizatian
library written by Gary Vandeplaatsunder contra¢ to NASA Ames ResearchCenter The CONMIN
Users Manual is containedn NASA TechnicalMemomndumX-62282,1978 CONMIN usesa reverse
commuicationmode,which avoids the static function andstatic attribute issuesthat arisewith function
pointerdesigngseeNPSOLOptimizemandSNLLOptimize}.

Theuserinput mappngs areasfollows: max i t er ati ons is mappé into CONMIN’s | TMAX param
eter max_f uncti on_eval uat i ons is implemanteddirectly in the find_optimum() loop sincethereis
no CONMIN paraméer equivadent, conver gence t ol er ance is mappednto CONMIN’s DELFUN
and DABFUN paraneters,out put verbosity is magedinto CONMIN’s | PRI NT paraneter (verbose:
| PRI NT = 4; quiet: | PRI NT = 2), gradent mock is mappe into CONMIN’'s NFDG parameterandfinite
differencestepsizeis mappedinto CONMIN’'s FDCH and FDCHM paraneters. Referto [Vanderpaats,
1979 for additioral informationon CONMIN paraneters.

6.14.2 Member Data Documentation

6.142.1 int CONMINOptimizer::conmininf o [ pri vat €]

INFO from CONMIN mantal.

Informationreqestedoy CONMIN: 1 = evaluate objective andconstraiits, 2 = evaluategradentsof ob-
jective andconstraints.

6.142.2 int CONMINOptimizer::printCont rol [ pri vat e]

IPRINT from CONMIN manal (contmols output verlosity).

Valuesrange from 0 (nathing) to 4 (most output). 0 = nothing, 1 = initial andfinal function information,
2 = all of #1 plusfunction valueanddesignvarsat eachiteration 3 = all of #2 plus corstraintvaluesand
directionvectas, 4 = all of #3 plus gradients of the objectie functionandconstraims, 5 = all of #4 plus
proposeddesignvecta, plusobjective andconstrant functionsfrom the 1-D search

6.142.3 int CONMINOptimizer::opt imizationType [ pri vat €]

MINMAX from DOT manud (minimize or maximize)

Valuesof 0 or -1 (minimize) or 1 (maximze).

6.142.4 DakotaReal\ector CONMINOptimizer::loca IConstraintValues [ pri vat €]

arrayof nonlinearcorstraintvalues passedo CONMIN.
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This arraymustbe of nonzeo length (sizedwith localConstraitArraySize)and mustcortain only one-
sidedinequalityconstrénts which are<= 0 (whichrequires atransfomationfrom 2-sidel inequdities and
equalities).

6.142.5 DakotaSizetList CONMINOptimizer:: constraintMappingindices [ pri vat e]

alist of indicesfor referencingthecorrespondimg DakotaRespnseconstraiits usedn compuing the CON-
MIN constraints.

Thelengthof thelist correspondgo the nunberof CONMIN constraintsandeachentryin thelist points
to the corresponthg DAK OTA corstraint.

6.142.6 DakotaRealList CONMINOptimizer::co nstraintMappingMultipliers [ pri vat €]

alist of multipliers for mappng the DakotaRespose constraintgo the CONMIN constrairs.

Thelengthof thelist correspndsto thenumker of CONMIN constraiits, andeachentryin thelist contains
amultiplier for the DAKOTA constraih identifiedwith constrintMappirgindices. Thesemultipliers are
currerily +1 or-1.

6.142.7 DakotaRealList CONMINOptimizer::co nstraintMappingOffsets [ pri vat e]

alist of offsetsfor mappirg the DakotaRespnseconstraims to the CONMIN constraints.

Thelengthof thelist correspndsto thenumker of CONMIN constraiits, andeachentryin thelist contains
an offset for the DAKOTA corstraintidentified with constraitMappingndices. Theseoffsetsinvolve
inequality boundsor equalitytargets,sinceCONMIN assumesonstraint@allowables= 0.

6.142.8 int CONMINOptimizer::N1 [ pri vat e]

Sizevarialle for CONMIN arrays. SeeCONMIN manud

N1 = nunberof variabes+ 2

6.142.9 int CONMINOptimizer::N2 [ pri vat e]

Sizevarialle for CONMIN arrays. SeeCONMIN manué

N2 = nunberof constraims + 2x(numberof variables)

6.142.10 int CONMINOptimizer::N3 [ pri vat €]

Sizevarialle for CONMIN arrays. SeeCONMIN manu&

N3 = Maximum possiblenumbe of active constraints.

6.142.11 int CONMINOptimizer::N4 [ pri vat €]

Sizevarialle for CONMIN arrays. SeeCONMIN manua

N4 = Maximun(N3,rumberof varialles)
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6.142.12 int CONMINOptimizer::N5 [ pri vat €]
Sizevarialle for CONMIN arrays. SeeCONMIN manua
N5 = 2x(N4)

6.142.13 Real CONMINOptimizer:: CT [pri vate]
Constrainthicknessparameter

Thevalueof CT decreasem magnitule duiing optimizatian.
6.142.14 Reak CONMINOptimizer::S [ pri vate]
Interral CONMIN array

Move directionin N-dimersionalspace.

6.142.15 Reak CONMINOptimizer::G 1 [ pri vat €]
Interral CONMIN array

Tempaary storageof constraintvalues.

6.142.16 Reak CONMINOptimizer::G 2 [pri vat e]
Interral CONMIN array

Tempaary storageof constraintvalues.

6.142.17 Reak CONMINOptimizer::B [ pri vat e]
Interral CONMIN array

Tempaary storagegor computationsinvolving arraysS.
6.142.18 Reak CONMINOptimizer::C [ pri vat e]
Interral CONMIN array

Tempaoary storagdor usewith arrays B andS.

6.142.19 intx CONMINOptimizer:: MS1 [private]
Interral CONMIN array

Tempaoary storagdor usewith arrays B andS.

6.142.20 Reak CONMINOptimizer::SCAL [ pri vat €]

Interral CONMIN array

Vectorof scalingparametesfor designparametewalues.
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6.142.21 Reak CONMINOptimizer::DF [ pri vate]

Interral CONMIN array

Tempaoary storageor analyticgradien data.

6.142.22 Reak CONMINOptimizer:A [ pri vate]

Interral CONMIN array

Tempaary 2-D arrayfor storag of constraimgradierts.

6.142.23 intx CONMINOptimizer:: ISC [ pri vat €]

Interral CONMIN array

Array of flagsto identify linearconstraims. (notusedin thisimplementationof CONMIN)
6.142.24 intx CONMINOptimizer:: IC [ pri vate]

Interral CONMIN array
Array of flagsto identify active andviolatedconstraims

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

¢ CONMINOptimizerH
¢ CONMINOptimizerC
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6.15 CtelRegexpClassReference

#i ncl ude <Ctel RegExp. H>

Public Types

e enum RStatus{ GOOD = 0, EXP_.TOOBIG, OUT_OF.MEM, TOO_MANY _PAR, UN-
MATCH _PAR, STARPLUS_EMPTY, STARPLUS_NESTED, INDEX_RANGE, INDEX.-
MATCH, STARPLUS_NOTHING , TRAILING , INT _ERROR, BAD_PARAM , BAD_OPCODE

}

Error codesrepated by the engine- Mostof thesecodesnever really occuis with this implementation.

Public Methods

e CtelRagexp (corststd::string&pattern

Constructor- compilea regular expression.

e ~CtelRgexp ()
Destructor

e boolcomiile (conststd::string&pattem)

Compilea new regular expression.

e std::stringmatch(corst std::string&str)

matdesa particular string; this methodreturnsa string that is a sub-stringmatding with the regular
expression.

e boolmatch(conststd::string&str, sizet «xstart,size.t xsize)

anotherform of matding; returnsthe indexesof the mading.

e RStatugyetStatug)
Getstatus.

e conststd::string& getStatusMsg)

Getstatusmessage.

e void clearErors()
Clearall errors.

e conststd::string& getRe()
Returnregular expressionpattern.

e boolsplit (corst std::string&str, std::vectok std::string> &all matches)
Split.
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Private Methods

e CtelRayexp (corst CtelRayexp &)
Private copyconstrictor.

e CtelRaexp & operdor= (constCtelRaexp &)
Private assignmenbpemtor.

Private Attrib utes

e std::stringstrRattern
STLstring to hold pattern.

e regexpxr
Pointer to regexp.

¢ RStatusstatus

Returnstatus enumeatedtype

e std::stringstatusMsg

STLstring to hold statusmessage.

6.15.1 Detailed Description

DESCRIPTION:Wrapperfor the Regular Expressiorengire( regexp ) releasedy Henry Spenceof the
University of Tororto.
Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e CtelRgEXxpH
e CtelRgEXpC
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6.16 DACElterator ClassReference

Wrapperclassfor the DDACE designof experimentdibrary.
#i ncl ude <DACElterator. H>
Inheiitancediagramfor DACElterator::

Dakotalteratol

DACEIlterator

Public Methods

¢ DACEIltemtor (DakotaMadel &modd)
primary constrictor for building a standad iterator.

DACEIlterator (DakotaModel &model, int samplesint symbds, int seedconstDakotaStrirg &sam-
pling_-method)

alternateconstrictor for aniterator usedfor building approximations(inactive).

~DACElIterdor ()
destructor

void run.iterator()
run theiterator.

e constDakota\arialles & iteratorvarialle_results() const
returnthefinal iterator solution(variables).

e constDakotaRespose& iteratorresponseesults() const
returnthefinal iterator solution(response).

e void print.iteratorresults(ostream&s) corst
print thefinal iterator results.

¢ void samplingreset(int min_samplesshortall_dataflag, shortstatsflag)
resetsamplingiterator.

e constDakotaString& samplingschemd) corst
returnsamplingname

void updhate best (const DakotaReal\écta &vars, const DakotaRespose &resporse, constint
eval_num)

compaes current evaluationto bestevaluationand updatesbest.
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Private Methods

¢ void resohe_samplessymbols()
corveriencefunctionfor resolvingnumbe of samplesandnumbe of symbolsrominput.

Private Attrib utes

e DakotaStringdaceMetbd
oas,lhs, oalhs, random box behrken design central_compaite design,or grid.

e int nunSamples
numberof sampledo beevaluated

e int nunSymbols
numberof symbolgo be usedin geneating the sampleset(inverselyrelatedto numberof replications).

e intrancdbmSeed
seedfor therandan numbe geneator (allowsrepeatability of results).

¢ shortallDataFlag

flag which triggers the update of allVars/allResponsesor use by Dakotalterator::all _variableg) and
Dakotalterator::all _resporseg).

e Dakota\Varisblesbest\arialles
bestvariablesfoundduring the study

e DakotaResposebestResponses
bestresporsesfoundduring the study

¢ RealbestObjectieFn
bestobjectivefunctionfoundduring the study

o Realbest\iolations

bestconstaint violationsfound during the study In the currentapproad, constaint violation redwction
takesstrict precedene over objectivefunctionreduction.

e sizet numObectiveFurctions
numberof objectivefunctions.Usedin updatebest.

e sizet numNalinearheqConstraits
numberof nonlinearinequalityconstaints. Usedin update best.

e sizet numNalinearEdConstraints
numberof nonlinearequalityconstaints. Usedin updae best.

¢ DakotaReal¥éctormultiObjWeights
vectorof multiobjectiveweights.Usedin update best.

¢ DakotaReal¥éctornoninearlined.owerBnds
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vectorof nonlinea inequdity constaint lower bounds.Usedin updae best.

e DakotaReal¥éctornoriinearlnedJpperBrds

vectorof nonlinea inequdity constrint upperbounds.Usedin update best.

e DakotaReal¥éctornoninearEqamets

vectorof nonlinea equdity constaint targets.Usedin update best.

6.16.1 Detailed Description

Wrapperclassfor the DDACE designof experimentdibrary.

The DACElteratao classprovidesa wrapper for DDACE, a C++ designof expelimentslibrary from the
Compuational Sciencesand Mathenatics ResearcHCSMR) departmentat Sandias Livermore CA site.
This classusesdesignandanalysisof compuer expeiments(DACE) methalsto samplethe designspace
spannedy the boundsof a DakotaMadel. It retums all geneatedsamplesandtheir correspndingre-
sponsesiswell asthe bestsamplefound.

6.16.2 Constructor & Destructor Documentation

6.162.1 DACEIlterator: :DACElterator (DakotaModel & mode)

primary corstructorfor building a standardterator

This constructois calledfor a standardteratorbuilt with datafrom probDescDB.

6.162.2 DACElIterator: :DACElIlterator (DakotaModel & model, int samplesint symbolsint seed
constDakotaString & samplingmethod
alternatecorstructorfor aniteratorusedfor building approaimations(inactive).

This construtor is currerly inactve, since the old DACElterato instantiations within
Appraximatiorinterfacehave beenreplacedvith more geneal facilitieswithin LayerelModel

6.16.3 Member Function Documentation

6.163.1 void DACElIterator:: run iterator () [virtual ]

runtheiterator

Thisfunctionis the primary runfunction for theiteratorclasshierachy. All derivedclassesieedo reddine
it.

Reimplemetedfrom Dakotalterator
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6.163.2 void DACElIterator:: resohe samplessymbols() [ pri vat €]

convenienceunction for resolvingnumber of samplesandnumter of symbolsfrom input.

Thisfunction mustdefineacombirationof samplesandsymbds thatis acceptabléor aparticuar samplirg
algorithm. Usersprovide requestsfor thesequartities, but this function must enfoice ary restrictions
imposedby the samplingalgorithns.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ DACEIltematorH
¢ DACEIltematorC

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



82

DAK OTA ClassDocumentation

6.17 DakotaApproximation ClassReference

Baseclassfor theapprximationclasshierarcly.
#i ncl ude <Dakot aAppr oxi mati on. H>

Inheilitancediagramfor DakotaApproxmation::

DakotaApproximatio

ANNSurf | | HermiteSurf | | KrigingSurf | | MARSSurf

| RespSurf | TaylorSurf

Public Methods

e DakotaApproximation ()

defaultconstrudor.

standad constructorfor envelope

copyconstructor

virtual ~DakotaApgproximation ()
destructor

assignmenopemtor.

e virtual void find_coeficients ()

DakotaApproximation (corst DakotaApproXxmation&approx)

DakotaApproximation (corst DakotaStmg &approx_type,constProblenDescDB&problem.db)

DakotaAproximation opeator=(constDakotaApproximation&approx)

calculatethe datafit coeficientsusingthe currentPintslist of SurrogateDataPints.

e virtual Realgetvalue(corst DakotaReal\écta &x)

retrievethe approximae functionvaluefor a givenparametervector

e virtual constDakotaReal\dor & getgradien (constDakotaReal\éctor &x)
retrievethe approximate functiongradientfor a givenparametervector

e virtual int requirel_samplegint num.vars)

returnthe minimumnumberof samplegequiredto build the derivedclassapproximationtypein numvars

dimensions.

void build (int nv, int ns, constDakotaReal\éctaArray &vars_samplesconstDakotaReal\écta
&fn_samplescorst DakotaReal\ectorArry &grad samples)

build the surfacefromscratch. PopulatescurrentPints and involesfind_coeficientg).
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void addpoint_retuild (corst DakotaReal¥cta &x, constReal &f, const DakotaReal\écta
&grad.f)

adda new pointto the approximationandrehuild it.

¢ void setbourds (corst DakotaReal\éctor&lower, constDakotaReal\éctor &upper)

setapproximationlower and upperbounds(currertly only usedby graphics).

e void draw_surface()

renderthe approximatesurfaceusingthe 3D graphics (2 variable problemsonly).

e constint & numvariabes () const

returnthe numberof variablesusedin the approximation.

ProtectedMethods

e DakotaApproximation (BaseConstructoconstProblemDescDEproblem.db)

constructorinitializes the baseclass part of letter classes(BaseConstruor overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

ProtectedAttrib utes

e int nunvVars

numberof variablesin theapproximation.

e int numCurrentPoiis

numberof pointsin the currentPintslist.

e int nunSamples

numberof samplegpassedo build() to constrict the approximation.

e shortgradierntFlag

flag signaling the use of gradientdatain global approximationbuilds as indicatedby the users use.-
gr adi ent s specificdion.

e DakotaReal\éctorgrad/ector

gradientof theapproximationwith respe¢to thevariables.

e DakotalList SurrgyateDataPoin> currerPoints

list of samplesusedto build the approximation.

e DakotaStringapprxType

approximationtype (long formfor diagnosticl/O).
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Private Methods

e DakotaApproximation x getapprax (corst DakotaStrirg &approx_type, const ProblemDescDB
&problem.db)

Usedonly by the envelopeconstructorto initialize approxRepto the appropriate derivedtype

e void add point (constDakotaReal\écta &x, constReal&f, constDakotaReal\édor &grad f)
adda new pointto theapproximation(usedby build & add point rekuild).

Private Attrib utes

¢ DakotaReal¥éctorappoxLowerBounds

approximationlower bourds (usedonly by 3D graphics).

¢ DakotaReal¥éctorappoxUpperBound
approximationuppe bourds (usedonly by 3D graphics).

e DakotaAppoximaion x appoxRep

pointerto theletter (initialized only for the ervelope).

e intrefeenceCoun

numberof objectssharingapproxRep

6.17.1 Detailed Description

Baseclassfor theappraimationclasshierarcly.

The DakotaApproxmation classis the baseclassfor the datafit surrogae classhierachy in DAKOTA.
Oneinstanceof a DakotaApproXxmation mustbe createdfor eachfunction to be appraximated(a vecta
of DakotaApproximationsis containedn Approximationinterfacd. For memay efficiency andentanced
polymorphism, the appoximatian hierarcly employ/s the "letter/ervelopeidiom” (seeCoplien”Advanced
C++", p. 133), for which the baseclass(DakotaAmproximation) senesasthe envelopeandone of the
derived classegselectedn DakotaAgproximation::getappoximatian()) senesastheletter.

6.17.2 Constructor & Destructor Documentation

6.172.1 DakotaApproximation::DakotaApproximation ()

defaultconstructa

Thedefaultcorstructoris usedin List<DakotaApproaximation> instantiatios. appro<Repis NULL in this
case(problemdbis neeadto build ameanindul DakotaMadel object). This makesit necessaryo check
for NULL in the copy corstructor assignmenbpeaator, anddestructa
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6.172.2 DakotaApproximation::DakotaApproximation (const DakotaString & apprax_type const
ProblemDescDB& probem_db)
standarcconstrictor for envelope.

Envelopeconstrictor only need to extract enowgh datato properly execute getappr, since Dakota-
Approximation(BaseConstructpproblemdb) builds the actualbaseclassdatafor thederived appraima-
tions.

6.17.2.3 DakotaApproximation::DakotaApproximation (constDakotaApproximation & approx)

copy constructa

Copy constrietor managssharingof approxRepandincremeting of referenxceCount.

6.172.4 DakotaApproximation:: ~DakotaApproximation () [vi rtual ]

destructa

DestructodecrematsrefereceCountandonly deletesappoxRepwhenreferemeCounteachegera

6.17.2.5 DakotaApproximation::DakotaApproximation (BaseConstructa, constProblemDescDB
& problemdb) [ protected]

constretor initializes the baseclasspart of letter classesBaseConstructooverdoading avoids infinite
recursia in thederived classconstrietors- Coplien,p. 139)

This constructo is the one which must build the baseclassdatafor all derived classes. getappro()
instantiatesa derived classletter andthe derived constructo selectsthis baseclassconstructo in its ini-
tializationlist (to avoid recusionin the baseclasscorstructorcalling getappiox() again).Sincetheletter
IS therepresetation,its reppointeris setto NULL (anuninitialized pointercauseprodemsin ~Dakota-
Appraximation).

6.17.3 Member Function Documentation

6.17.3.1 DakotaApproximation DakotaApproximation::operator= (constDakotaApproximation &
appox)
assignmenbperato.

Assignmentopeator decrenentsrefererceCountfor old appoxRep,assignsew appraxRep,andincre-
mentsrefererceCounfor new apprxRep.

6.17.3.2 DakotaApproximation x DakotaApproximation::get.approx (const DakotaString &
approx_type const ProblemDescDB& problem.db) [ pri vat e]
Usedonly by theenvelopecorstructorto initialize appgoxRepto theappr@riatederived type.

Usedonly by the envelope constructo to initialize approcRepto theappropiate derived type,asgivenby
theappro_typeparameter
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Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e DakotaApproximation.H
e DakotaApproximation.C
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6.18 DakotaArray ClassTemplate Reference

Templateclassfor the Dakotabookkeepingarray
#i ncl ude <Dakot aArray. H>

Public Methods

e DakotaArryy ()
Defaultconstructor

DakotaArrgy (sizet size)
Constructorwhich takesan initial size

DakotaArrgy (sizet size,constT &initial _val)
Constructorwhich takesan initial sizeandaninitial value

DakotaArrey (corst DakotaArray< T > &a)
Copyconstrictor.

DakotaArray (constT xp, sizet size)
Constructoycreatesarray of size with initial value<T> p.

e ~DakotaAray ()
Destructor

e T & operato[] (ptrdff_ti)
Index opemtor, returnstheith valueof thearray.

e T & operata]] (sizeti)
Index opemtor, returnstheith valueof thearray.

e constT & operato[] (ptrdff_t i) const
Index opefator const,returnstheith valueof thearray.

e constT & operato[] (sizet i) const
Index opefator const,returnstheith valueof thearray.

e T & operato() (ptrdff_ti)
Index opefator, notbounds chedeed

e T & operato() (sizeti)
Index opemator, notbounds chedeed

e constT & operato() (ptrdff_ti) const
Index operator const,notboundscheded.
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constT & operata() (sizeti) const

Index operator const,notboundscheded.

sizet length() corst

Returnssizeof array.

void reshapdsizet sz)

Resizesrrayto sizesz.

constT x data() const

Returnspointer T to continuaisdata.

void testClasg)

Classunit testmethod.

DakotaArray< T > & operato= (corst DakotaArray< T > &a)

Normal constassignmat opemator.

DakotaArray< T > & operato= (DakotaArray< T > &a)

Normalassignmenoperator.

DakotaAray< T > & opemtor=(constT &ival)

Setsall elementsn selfto thevalueival.

opeatorT x () const
Corvertsthe { DakotaArray} to a standad C-stylearray. Usewith care!

Private Methods

e void copy_array(constT *p, sizet size)
Deepcopiesthearray pointedto by {p} into this array.

6.18.1 Detailed Description
template<classT> classDakotaArray < T >

Templateclassfor the Dakotabookkeepingarray

An array classtemplatethat provides additioral functionality that is specificto Dakota's needs. The
DakotaArray classaddsadditioral functionallity neededy Dakotato theinheritedbasearrayclass. The
DakotaArray classcaninheritefrom eitherthe STL or RW vectorclasses.

6.18.2 Constructor & Destructor Documentation
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6.182.1 template<classT> DakotaArray < T >::DakotaArray (constT x p, sizet sizg

Constructe, createsarrayof size,with initial value<T> p.

Assignsupto sizevaluesin arrayto p. Callsthe privatemethodcopy .array

6.18.3 Member Function Documentation

6.183.1 template<classT> constT * DakotaArray < T >::data () const

ReturngpointerTx to continwousdata.

Returnsa c style pointerto the datawithin the array USEWITH CARE. Neededo mimick RW vecta
class,is usedin theopeator() UsestheSTL front methal.

6.183.2 template<classT> void DakotaArray < T >::testClass()

Classunit testmethal.

Unit testmethal for the DakotaAmray class. Provides a quick way to testthe basicfunctiorallity of the
class.Utilizes theasserfundion to testfor correctresswill fail if anunexpectedanswelis receved.

6.183.3 template<classT> DakotaArray < T > & DakotaArray < T >::operator= (constT &
ival)
Setsall elementsn selfto thevalueival.

Assignsall valuesof arrayto the value passedn asival. For the RogueWave caseutilizes baseclass
operaor=(ival),i while for the ANSI caseusesthe STL assign(methal.

6.183.4 template<classT> DakotaArray < T >::operator T * () const

Cornvertsthe {DakotaAray} to a standardC-stylearray Usewith care!

The operaor() returrs a c style pointerto the datawithin thearray Callsthe datg) method USEWITH
CARE.

6.183.5 template<classT> void DakotaArray < T >::copy.array (constT * p, sizet sizg
[ private]
Deepcopiesthearraypointedto by {p} into thisarray

Copy anarrayof type T into the DakotaArray Privatefunction for {operator=€onstT xp)} andthe con-
structor{ DakotaAray(constT* p, sizet size)}.

Thedocumentatiorfor this classwasgereratedrom thefollowing file:

e DakotaAray.H
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6.19 DakotaBase\éctor ClassTemplate Reference

Baseclassfor the DakotaMatix andDakota\ecta classes.
#i ncl ude <Dakot aBaseVect or. H>

Inheitancediagramfor DakotaBase\éctor::

DakotaBaseVectgr

DakotaVector

Public Methods

¢ DakotaBase¥ctor()
Defaultconstructor

DakotaBase¥ctor(sizet size)

Constructoycreatesvectorof size

DakotaBase¥cta (sizet size,constT &initial _val)

Constructoycreatesvectorof sizewith initial valueof initial _val.

e ~DakotaBase¥cta ()
Destructor

e DakotaBase¥ctor(constDakotaBase¥cta< T > &a)

Defaultcopyconstructor

e DakotaBase¥ctor(constT xp, sizet size)

Alternatecopyconstructor

o DakotaBase¥ctox T > & opeator=(constDakotaBase¥cta< T > &a)

Normalassignmenoperator.

e DakotaBase¥ctox T > & opemrtor=(constT &ival)

Assignsall valuesof vectorto ival.

e T & operata]] (ptrdff_ti)

Returngtheobjectat index i, (canuseaslvalue).

e T & operata]] (sizeti)

Returngtheobjectat index i, (canuseaslvalue).

e constT & operato[] (ptrdff_t i) const
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Returngthe objectat index i, const(cant useaslvalue).

e constT & operato[] (sizet i) const

Returngtheobjectat index i, const(cant useaslvalue).

e T & operato() (ptrdff_ti)
Index opefator, notbounds chedeed

e T & operato() (sizeti)
Index opefator, notbounds chedeed

e constT & operato() (ptrdff_ti) const

Index opefator const, notbourds cheded.

e constT & operato() (sizeti) const

Index opefator const, notbourds cheded.

e sizetlength() corst
Returnssizeof vector

void reshap (sizet sz)
Resizewvectorto sizesz.

constT x data() const
Returnspointerto standad C array usewith care.

ProtectedAttrib utes

e Txarray
Protecteddatamembetto hold pointerto front of vector

e sizetnpts
Protecteddatamembemhich holdsnumbe of pointsin array.

6.19.1 Detailed Description
template<classT > classDakotaBase\ecta< T >

Baseclassfor the DakotaMatix andDakota\ecta classes.

The DakotaBase¥cta classis the baseclassfor the DakotaMatrix class. It is usedto definea comma
vectorinterfacefor boththe STL andRW vecta classeslf the STL versia is basedonthevalariay class
thensomebasicvectoroperdionssuchas+ , x areavailable

6.19.2 Constructor & Destructor Documentation
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6.192.1 template<classT> DakotaBase\éctor< T >::DakotaBase\éctor (sizet size constT &
initial _val)

Constructo, createsrectorof sizewith initial valueof initial _val.

Constructowhich takesaninitial sizeandaninitial value,allocatesanareaof initial sizeandinitializesit
with inputvalue.Callsbaseclassconstructor

6.19.3 Member Function Documentation

6.193.1 template<classT> void DakotaBase\ector< T >::r eshape(sizet s2

Resizesrectorto sizesz.

Resizeghearrayto sizesz by callingthe STL resizemethal, andsetsthe privatedatamembempts_equal
to sz.Neededo mimick the RW vectorclass

6.193.2 template<classT> constT x DakotaBase\éctor< T >::data () const

Returngpointerto standardC arrayusewith care.

Returnsa c style pointerto the datawithin the array USEWITH CARE. Neededo mimick RW vecta
class.

Thedocumentatiorfor this classwasgereratedfrom thefollowing file:

e DakotaBase¥cta.H
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6.20 DakotaBiStreamClassReference

Thebinaly input streanclass.Overloadsthe >> operaor for all datatypes.

#i ncl ude <Dakot aBi nSt r eam H>

Public Methods

e DakotaBiStream()
Defaultconstructoy needto open.

DakotaBiStrean{constcharxs)
Constructortakesnameof inputfile.

DakotaBiStrean{constcharxs, int flags)
Constructortakesnameof inputfile, flags.

~DakotaBiStream()
Destructor calls xdr_destoy to deletexdr stream.

DakotaBiStrean& opeator>> (DakotaStrirg &)
Binary Input streamopermator>>.

DakotaBiStrean®& opeator>> (charx)
Input opemtor, readscharx frombinary streamDakotaBiSteam.

e DakotaBiStrean®& operdor>> (cha &)
Input opemator, readschar frombinary steamDakotaBiSteam.

e DakotaBiStrean®& operdor>> (int &)
Input operator, readsintx frombinary streamDakotaBiStream.

e DakotaBiStrean®& operdor>> (long &)
Input operator, readslong frombinary streamDakotaBiSteam.

e DakotaBiStrean®& operdor>> (shot &)
Input operator, readsshortfrombinary streamDakotaBiSteam.

e DakotaBiStrean®& operaor>> (double &)
Input operator, readsdoublefrombinary streamDakotaBiStream.

e DakotaBiStrean®& operdor>> (float&)
Input operator, readsfloat frombinary streamDakotaBiSteam.

e DakotaBiStrean®& operaor>> (unsignedchar&)
Input operator, readsunsignedcharx frombinary streamDakotaBiSteam.
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e DakotaBiStrean®& operaor>> (ursignedint &)

Input operator, readsunsignednt frombinary streamDakotaBiSteam.

e DakotaBiStrean®& operaor>> (unsignedong &)

Input operator, readsunsignedong frombinary streamDakotaBiStream.

e DakotaBiStrean®& operaor>> (unsignedshort&)

Input opermator, readsunsignedshortfrombinary streamDakotaBiSteam.

Private Attrib utes

e XDR xdrInBuf

XDRinput streambuffer.

e charinBuf [256]

Buffer to hold dataasit is readin.

6.20.1 Detailed Description

Thebinary input streanclass.Overloadsthe >> operaor for all datatypes.

The DakotaBiStreanclassis a binaryinput classwhich overloadsthe >> operdor for all standarddata
types(in, char float, etc). The classrelieson the methals within the ifstreambaseclass. The DakotaBi-
Streamclassinheritsfrom theifstreamclass. The classalsoutilize rpc/xdr to constructmachineindepen-
dentbinaryfiles. TheDakotarestartfiles cannow bemoved from hostto host. Thesemotivation to develop

theseclassesvasto replacethe Roguewave classesvhich Dakotahistoricallyusedfor binaty I1/O.

6.20.2 Constructor & Destructor Documentation

6.202.1 DakotaBiStream::DakotaBiStream()

Default constrctor, needto open.

Default corstructor allocatesxdr stream, but doesnot call the openmethal. The open methodmustbe
calledbefore streamcanberead.

6.202.2 DakotaBiStream::DakotaBiStream (constchar x )

Constructotakesnameof input file.

Constructowhichtakesachas filename.Callsthebaseclassopenmethodwith thefilenameandno other
arguments.Also allocateghe xdr stream.
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6.202.3 DakotaBiStream::DakotaBiStream (constchar x s, int flags)

Constructo takesnameof inptt file, flags.

Constructowhichtakesa chas filenameandint flags. Callsthe baseclassopen metha with thefilename
andflagsasarguments.Also allocatesxdr stream.

6.202.4 DakotaBiStream::~DakotaBiStream()

Destructorcallsxdr_destry to deletexdr stream.

Destructordestrgsthe xdr streamallocatedn constrictor

6.20.3 Member Function Documentation

6.203.1 DakotaBiStream& DakotaBiStream::operator >> (DakotaString & ds)

Binary Input streamopertor>>.

The DakotaStringinput opeator mustfirst readboththe xdr buffer sizeandthe size of the stringwritten.
Oncetheseourreadit canthenreadandcorvertthe DakoaString correctly

6.203.2 DakotaBiStream& DakotaBiStream::operator>> (char * s)

Input operdor, readschar from binarystreamDakotaBiStream.

Readingchararrayis a specialcase.The methal hasno way of knowing if the lengthto theinput array
is large enoudy, it assumedt is onecharlonge thanactualstring, (Null terminatoradded. As with the
DakotaStrirg the sizeof thexdr buffer aswell asthe chararraysizewritten mustbe readfrom the stream
prior to readingandcorvertingthe chararray

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaBinStrean.H
e DakotaBinStremn.C
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6.21 DakotaBoStreamClassReference

Thebinaly output streamclass.Ovelloadsthe < < operato for all datatypes.

#i ncl ude <Dakot aBi nSt r eam H>

Public Methods

e DakotaBoStram()
Defaultconstructoy needto open.

DakotaBoStram (corst charxs)
Constructortakesnameof inputfile.

DakotaBoStram (corst charxs, int flags)
Constructortakesnameof inputfile, flags.

~DakotaBoStrem ()
Destructor calls xdr_destoy to deletexdr stream.

void testClasg)
Performsunit testingfor the DakotaBoSteam class.

DakotaBoStram& operaor<< (corst DakotaString&)
Binary Outputstreamopemtor< <.

DakotaBoStram& operador<< (corstcharx)
Outputopentor, writeschars TO binary streamDakotaBoSteam.

DakotaBoStrean& opeator<< (constchar&c)
Outputopenator, writeschar to binary streamDakotaBoSteam.

e DakotaBoStrean& opeator<< (constint &i)
Outputoperfator, writesint to binary steambDakotaBoSteam.

e DakotaBoStrean& opeator<< (constlong &l)
Outputopefator, writeslong to binary streamDakotaBoSteam.

e DakotaBoStrean& opeator<< (constdolble &d)
Outputopeiator, writesdoulle to binary streamDakotaBoSream.

e DakotaBoStrean& opeator<< (constshort&s)
Outputopentor, writesshortto binary streamDakotaBo3ream.

o DakotaBoStrean& opeator<< (constfloat &f)
Outputopenator, writesfloatto binary streamDakotaBoSteam.
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DakotaBoStrean& opeator<< (constunsigredcharé&c)
Outputopeiator, writesunsignel char to binary streamDakotaBoSream.

DakotaBoStrean& opegator<< (constunsigredint &i)
Outputoperator, writesunsignel int to binary streamDakotaBoSream.

DakotaBoStreans. opegator<< (constunsigredlong &l)
Outputoperator, writesunsignel long to binary streamDakotaBoSream.

DakotaBoStrean& opeator<< (constunsigredshort&s)
Outputoperator, writesunsignel shortto binary streamDakotaBoSteam.

Private Attrib utes

e XDR xdrOutBu
XDR outputstreambuffer.

e charoutBuf[256]
Buffer to hold corverteddatabefor it is written.

6.21.1 Detailed Description

Thebinaly output streamclass.Ovelloadsthe < < operato for all datatypes.

The DakotaBoStreantlassis a binary output classeswvhich oveloadsthe << operato for all standaal

datatypes(int, char float, etc). The classrelieson the built in write methodswithin the ostreambase
classes.DakotaBoStreaminheiits from the ofstreamclass. The motivation to develgp this classwasto

replacethe Roguewave classwhich Dakotahistorically usedfor binary 1/0. Theclassalsoutilize rpc/xd

to constriet machineindependentbinaly files. The Dakotarestartfiles cannow be moved betweerhosts.
Thesemotivation to develop theseclassesvasto replacethe RW classesvhich Dakota historically used
for binawy 1/0O.

6.21.2 Constructor & Destructor Documentation

6.212.1 DakotaBoStrean::DakotaBoStream ()

Default constrctor, needto open.

Defaultconstruetor, allocatescdr stream, but does not call the openj method The oper() methodmustbe
calledbefore streamcanbewritten to.

6.212.2 DakotaBoStrean::DakotaBoStream (constchar x )

Constructotakesnameof input file.

Constructe, takescharx filenameasargument. Calls baseclassopenmethodwith filenameandno other
arguments.Also allocateskdr stream
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6.212.3 DakotaBoStrean::DakotaBoStream (constchar « s, int flags

Constructo takesnameof inptt file, flags.

Constructe, takescharx filenameandint flagssasarguments Callsbaseclassopenmethodwith filename
andflagsasarguments.Also allocatesxdr stream

6.21.3 Member Function Documentation

6.213.1 void DakotaBoStrean::testClass()

Perfomsunit testingfor the DakotaBoStrem class.

Unit testmethal for the DakotaBinStreamclass. Providesa quick way to testthe basicfunctionallity of
theclass.Utilizes theasserfunction to testfor corretnas,will fail if anexpectedanswelis notreceved.

6.213.2 DakotaBoStrean & DakotaBoStream:operator << (const DakotaString & d9)

Binary Outpu streamoperato< <.

The DakotaStringoperaor< < mustfirst write thexdr buffer sizeandthe origind stringsizeto the stream.
Theinput operato need this informationto be ableto correctly readandconvertthe DakotaString

6.213.3 DakotaBoStream & DakotaBoStream:operator << (constchar « s)

Outputoperato, writeschar TO binarystreamDakotaBoStram.

Theoutpu of chak is the sameasthe outpu of the DakotaString The size of the xdr buffer andthe size
of the stringmustbewrittenfirst, thenthe stringitself.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaBinStrean.H
e DakotaBinStremn.C
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6.22 DakotaGraphics ClassReference

The DakotaGaphicsclassprovidesa singleinterfaceto 2D (matif) and3D (PLPLOT) graghicsaswell as
takular catalogling of datafor post-pr@essingvith Matlab, Tecplot,etc.

#i ncl ude <Dakot aGraphi cs. H>

Public Methods

e DakotaGrapics()
constructor

~DakotaGaphics()
destructor

void createplots 2d (corst DakotaVarialles &vars,constDakotaRespose &resporse)
createsthe 2d graphicswindowandinitializesthe plots.

void createtatular_datastreanfcorst Dakota\ariebles &vars, constDakotaRespose &resporse,
constDakotaStrirg &tabular_datafile)

opensthetabular datafile streamand prints the heading.

void add datapdnt (corst Dakota\atiables&vars, constDakotaRespose &resporse)
addsdatato the 2d graphicsandtabular datafile.

void shav_data3d (DakotaRealAray &X, DakotaRealArray&Y, DakotaRealMatrix&F)
generte a new 3d plot for F(X,Y).

Private Attrib utes

e Graphics2Dx graghics2D
pointerto the 2D graphics object.

e shortwin2dOn
flag to indicateif 2D graphics windowis active

e shortwin3dOn
flag to indicateif 3D graphics windowis active

e int graphicsCntr
usedfor x axisvaluesin 2D graphicsandfor 1stcolumnin tabular data.

e shorttakularDataFlag
flag to indicateif tabular datastreamis active

e ofstreamtahularDataFStream
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file streamfor tabulation of graphics datawithin computeresponse

6.22.1 Detailed Description
The DakotaGaphicsclassprovidesa singleinterfaceto 2D (matif) and3D (PLPLOT) graghicsaswell as
takular catalogling of datafor post-pr@essingwith Matlab, Tecplot,etc.

Thereis only one DakotaGrapics object (dalotaGrapits) andit is global (for corvenientaccesgrom
stratgjies,mockls,andappoximatiors).

6.22.2 Member Function Documentation

6.222.1 void DakotaGraphics::create_plots_2d (const DakotaVariables & vars const
DakotaResponse& responsg

createghe 2d graphcs window andinitializesthe plots.

Setsup asingleevert loop for duratian of the dakotaGrahicsobject,continwouslyaddingdatato a single
window. Thereis no reset. To startover with a new dataset, you needa new object (deleteold and
instantiatenew).

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaGaphics.H
e DakotaGaphics.C
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6.23 Dakotalnterface ClassReference

Baseclassfor theinterfaceclasshierachy.
#i ncl ude <Dakotal nterface. H>
Inheilitancediagramfor Dakotanterface::

Dakotalnterface
t

[
| Applicationinterface | |Approximati0n|nterfacei

f

l
DirectFnAppIicInterface* | ForkApplicinterface | | SysCaIIAppIicInterface|

Public Methods

e Dakotalnterface()
defaultconstrudor.

Dakotalnterface(ProdemDescDB&problemdb, constsizet &num_acy, constsizet &num fns)

standad constructorfor envelope

Dakotalnterface(corst Dakotalrterface&interface
copyconstructor

virtual ~Dakotalrterface()
destructor

Dakotalnterfaceopentor=(corst Dakotalnterface&interface)
assignmenopenmator.

virtual void map(corst Dakota\ariables&vars,constDakotaintArray &asy, DakotaRespnse&re-
sponsegonstint asynchflag=0)

thefunctionevaluator: providesa "mapping” fromthevariablesto theresporses.

e virtual constDakotaAray< DakotaRespose> & synch()
recovers datafroma seriesof asynéironous evaluations(blocking).

e virtual constDakotalList< DakotaRespose > & synchnowait ()
recovers datafroma seriesof asyntironous evaluations(nonbloding).

e virtual void sene_evaluatiors ()
evaluationserverfunctionfor multiprocessorexecutions.

e virtual void stopevaludion_seners ()
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sendmessgesfromiterator rank 0 to terminateevaluationserves.

virtual void init_.commuicators (const DakotalrtArray &messagdengtls, corst int &max.-
iteratorcorcurrercy)

allocate commuiicator partitions for concurent evaluationswithin an iterator and concurent multipro-
cessoranalyseswithin an evaluation.

virtual void free.communicatas ()

deallocatecommunicatopartitionsfor concurentevaluationswithin aniterator and concurent multipro-
cessoranalyseswithin an evaluation.

virtual int asynchlocal_evaluation_conairreny () corst

returnthe userspecifiedconcurencyfor asynt local evaluatiors.

virtual DakotaStrirg interfacesynchonization() const

returnthe userspecifiednterfacesyndronization.

virtual int minimum.sampleq) const

returnsthe minimumnumberof samplesrequired to build a particular Approximationinterfae (usedby
SurrLayeedModels).

virtual void build_global_approaimation (Dakotalterator&dace._iterator)

builds a global approximationfor useasa surrogate.

virtual void build_local_appoximation (DakotaModel&actualmodel)

builds a local approximationfor useasa surrogate

virtual void updateappoximation (constDakotaReal\¥écta &x _star constDakotaResponse&re-
sponsestar)

updatesan existingglobal approximationwith new data.

constDakotalrtList & synchnowait_.completios ()

returnsid’s matding resporselist fromsynd_nowait).

constDakotaString& interfacetype () const

returnstheinterfacetype

int total.eval_counter() const

returnsthetotal numbe of evaluatiors of theinterface

int new_eval_courter () const

returnsthe numberof new (nonduplicate)evaluationsof theinterface

shortmulti_proc_eval_flag () const

returnsa flag signalingthe useof multiprocessorvaluationpartitions.

shortiterator dedicate_masterflag () const

returnsa flag signalingthe useof a dedicatedmastermprocessoffor iterator scheduling
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ProtectedMethods

o Dakotalnterface(BaseConstructoconstProblemDecDB &problemdb)

constructorinitializes the baseclass part of letter classes(BaseConstruor overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

ProtectedAttrib utes

e DakotaStringinterfaceype

interfacetypemaybe (1) application systemfork, direct, or xml; or (2) approximation ann,rsm,mars,
hermite ksm,mpa,taylor, or hierarchical.

int fnEvalld
total evaluationcounter

int nevFnEvalld

new (non-dupicate) evaluaion courter.

DakotalrtList beforeSychldList
bookleepsfnEvalld’s of _all_ asyndironousevaluations(new & duplicate).

DakotaAray< DakotaRespnse> rawResposeArray
Thecompletearray of responseseturnedafter a blocking scheduleof asyntironous evaluations.

DakotaList< DakotaRespose> ravRespmseList
Thepartial list of responsereturne after a nonblocking scheduleof asyntironousevaluations

e DakotalrtList completiortist
identifiestherespmsesin rawResponseLigbr nonblacking schedules.

e shortmultiProcEvalFlag
flag for multiprocessorevaluationpartitions (evalComm).

o shortiteratorDedlasterFlag
flag for dedicatedmastemartitioning at theiterator level.

e shortvertoseFlag
flag for verboseinterfaceoutput.

o shortdelugFlag
flag for really verbosedehug) interfaceoutput.

Private Methods

¢ Dakotalnterfacex getinterface(ProblenbescDB&problem.db, constsizet &num_acy, constsizet
&num_fns)

Usedby theervelope to instantiatethe correctletter class.
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Private Attrib utes

e Dakotalrterfacex interfaceRep

pointerto theletter (initialized only for the ervelope).

e int refeenceCoun

numberof objectssharinginterfaceRep.

6.23.1 Detailed Description

Baseclassfor theinterfaceclasshierachy.

The Dakotalrterfaceclasshierarcly providesthe partof a DakotaMocel thatis resposible for mappng a
setof Dakota\ériablesinto a setof DakotaResposes.Themappng is perfamedusingeitherasimulation
basedapplication interface or a surrogte-basedipprximation interface. For memay efficiency and
enhared polymorphism, the interfacehierarcly emplgss the "letter/ervelopeidiom” (seeCoplien”Ad-

vancedC++", p. 133), for which the baseclass(Dakotalrterface)senesasthe ervelopeandoneof the
derived classegselectedn Dakotalnterface::gé.interfacd)) senesastheletter

6.23.2 Constructor & Destructor Documentation

6.232.1 Dakotalnterface::Dakotalnterface ()

defaultconstructa

usedin DakotaMoct| envelopeclassinstantiatios

6.232.2 Dakotalnterface::Dakotalnterface (ProblemDescDB& prodem_db, constsizet &
num.acy, constsizet & num_fns)

standarcconstrictor for envelope.

Usedin DakotaMockl instantiationto build the ervelope. This constrictor only needsto extrad enaigh
datato properly executegetinterface sinceDakotalnterface::Daktalnterfice(BaseConstruatgraoblem -
db) builds the actualbaseclassdatainheritedby the derived interfaces.

6.232.3 Dakotalnterface::Dakotalnterface (constDakotalnterface & interface)

copy constructe

Copy constrietor managssharingof interfaceRemndincremeting of referanceCount.

6.232.4 Dakotalnterface::~Dakotalnterface() [virtual ]

destructa

DestructodecrematsrefereweCountandonly deletesnterfacerepif refererreCounts zero.
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6.232.5 Dakotalnterface::Dakotalnterface (BaseConstructor, const ProblemDescDB&
problemdb) [ protect ed]

constretor initializes the baseclasspart of letter classeq BaseConstructooveroading avoids infinite
recursim in thederived classconstrietors- Coplien,p. 139)

This construtor is the onewhich mustbuild the baseclassdatafor all inheritedinterfaces. getinterface)
instantiates derived classletterandthederived construtor selectghis baseclassconstructoin its initial-
izationlist (to avoid therecusion of the baseclassconstrutor calling getinterface) agair). Sincethisis
theletterandtheletter IS the representationinterfaceReps setto NULL (anuninitializedpointercauses
prodemsin ~Dakotalnterface)

6.23.3 Member Function Documentation

6.233.1 Dakotalnterface Dakotalnterface::operator= (constDakotalnterface & interface)

assignmenbdperato.

Assignmenbperato decremats referenceCounfor old interfacdRep, assignsew interfaceRepandin-
cremeits refereceCounfor new interfaceRep.

6.233.2 Dakotalnterface = Dakotalnterface::get.interface (ProblemDescDB& problemdb, const
sizet & num_acy, constsizet & num_fns) [ pri vate]
Usedby theervelgpeto instantiatehe correct letterclass.

usedonly by theernvelopeconstrutor to initialize interfaceRepo theappr@riatederivedtype,asgiven by
theinterfaceypeattribute.

6.23.4 Member Data Documentation

6.234.1 DakotaArray <DakotaResponse- Dakotalnterface::rawResponseArray [ pr ot ect ed]

Thecomgete arrayof resposesretumedafterablocking schedie of asynchonots evaluatiors.

The arrayis the raw setof responsegorrespndirg to all asynchonows map calls. This raw arrayis
postpreessedi.e., finite differencegradierts merged)in DakotaMadel::syncinonize() whereit becanes
respolseArray

6.234.2 DakotaList<DakotaResponsg Dakotalnterface::rawResponseList [ pr ot ect ed]

Thepartiallist of resposesreturnedafteranondocking schedulef asynchroousevaluations.

Thelist is a partial setof completios which mustbe identifiedthrough the useof completioList. Post-
processingfrom raw to comhbinedform (i.e., finite differencegradent meiging) is not currently supprted
in DakotaMockl::synchramize_nowait().

Thedocumentatiorfor this classwasgereratedrom thefollowing files:
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e Dakotalnterface.H
e Dakotalnterface.C

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.24Dakotalterator ClassReference 107

6.24 Dakotalterator ClassReference

Baseclassfor theiteratorclasshierachy:.
#i ncl ude <Dakot al terator. H>

Inheitancediagramfor Dakotdterator::

Dakotalterator

[ |
DACEl terator || DakotaNonD | | DakotaOptimizer || ParamStudy

NonDAdvMeanValug

NonDPCE

CONMINOptimizer

DOTOptimizer

NonDProbability NPSOLOptimizer

i
i

NonDSampling SGOPTOptimizer

SNLLOptimizer

Public Methods

e Dakotalerator()
defaultconstrudor.

Dakotalterator(DakotaViodel &model)
standad constructorfor ervelope

Dakotalterator(corst Dakotdterator&iterator)
copyconstructor

virtual ~Dakotalteator ()
destructor

Dakotalteratoropeator=(constDakotalterator&iterator)

assignmenopemtor.

virtual void run.iterator()
run theiterator.

virtual constDakota\ariables& iteratorvarable_results() const

returnthefinal iterator solution(variables).

virtual constDakotaRespnse& iteratorrespoiseresults() const

returnthefinal iterator solution(response).
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virtual void print_iterator results(ostrean &s) const

print thefinal iterator results.

virtual void multi_objective_weights(corst DakotaReal\éctor&multi .obj_wts)

setthe relative weightingsfor multiple objectivefunctions. Usedby ConcurentStategy for Pareto set
optimization.

virtual void samplingreset(int min_samplesshortall_dataflag, shot statsflag)

resetsamplingiterator.

virtual constDakotaStrirg & samplingschemd) const

returnsamplingname

void userdefinedmocel (corst DakotaModel &the_modéd)

setthemodel.

DakotaMockel & userdefinedmockl () const

returnthe model.

constDakotaString& methodname() const

returnthe methodname

int maximum_concureng () const

returnthe maximunconcurency suppated by theiterator.

constDakotaReal\éctoArray & all_variabes () const

returnthe completesetof evaluatedvariables(usedby Approximationinterfae::build-approximation).

constDakotaArray< DakotaRespose > & all_respoises() const

returnthe completesetof computedesponss (usedby Approximationinterfae::buildapproximation).

shortis_null () const

functionto ched iteratorRep(doesthis ervelopecontaina letter).

ProtectedMethods

e Dakotalerator(BaseConstructpDakotaMoctl &model)

constructorinitializes the baseclasspart of letter classes(BaseConstrumr overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

¢ Dakotalterator(NoDBBaseConstruor, DakotaMadel &model)

baseclassfor iterator classesonstructedon thefly (no DB queries).

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.24Dakotalterator ClassReference

109

ProtectedAttrib utes

e DakotaMocel & userDefineModel
classmemberefeence for the modelpassednto the constructor

e constProblemDescDE prolDescDB
classmemberefelenceto the problemdescriptiondatabase

e DakotaStringmethodName
nameof theiterator (the user's methodspec).

e int maxiterations

maximumumberof iterationsfor theiterator.

e int maxFunctionE\als
maximurmumberof fn evaluationsfor theiterator.

e int nunfunctions
numberof responsédunctions.

e int maxCorturrercy
maximuncoarse-grainedconcurercy.

e int nunContinuosVars
numberof activecontinuots vars.

e int nunDiscrete\ars
numberof activediscretevars.

e int nunVars
total numberof vars. (activeandinactive).

e DakotalrtArray actveSet\édor

this vectortradks the datarequiremers for the resporsefunctions. It usesa 0 valuefor inactivefunctions
and, for activefunctions,sumsl for value 2 for gradient,and 4 for Hessian.

e DakotaStringgradietType
typeof gradientdata: "analytic”, "numerical”, "mixed”, or "none”.

e DakotaStringhessianype
typeof Hessiandata: "analytic” or "none”.

e DakotaStringfiniteDiffType
typeof finite differenceinterval: "central” or "forward”.

¢ DakotaStringmethodource
source of finite differenceroutine: "dakota” or "vendor”.

¢ RealfiniteDiffStepSize
relativefinite differencestepsize
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e DakotalrtList mixedGadAnalyticds
for mixedgradients,contansids of functionswith analyticgradients.

e DakotalrtList mixedGadNumeicallds
for mixedgradients,contansids of functionswith numericalgradients.

e DakotaStringoutpulLevel

non

iterator verbosity:"verbose”, "normal”, "quiet”, or "debug”.

e shortverboseOutput
corverienceflag for outputLerel == "verbose”.

e shortdelugOutput
corverienceflag for outputLerel == "debug”.

e shortasynchFlag
copyof themodels asyntironousevaluationflag.

e DakotaReal\éctoArray allVarialles
array of all variablesevaluated(usedby Approximationinterfack

e DakotaArray< DakotaRespose > allResponses
array of all resporsescomputedusedby Approximationlrerfacs.

Static Protectad Attrib utes

e DakotaMockl & staticModel= dunmy_model
staticmodelrefeenceusedby OPT++, NPSOL NonDAMV.

Private Methods

¢ Dakotalteratorx getiterator(DakotaModel &model)
Usedby the envelope to instantiatethe correctletter class.

¢ void populategradien_vars()
Usedonly by constructorfunctionsto defire gradientvariablesfor usewithin theiterator hierarchy.

Private Attrib utes

e Dakotalterdor  iteratoRep
pointerto theletter (initialized only for the ervelope).

e intrefeenceCoun
numberof objectssharingiteratorRep.
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6.24.1 Detailed Description

Baseclassfor theiteratorclasshierachy.

TheDakotalteatorclassis thebaseclassfor oneof theprimaly classhierarchiesin DAKOTA. Theiterator
hierardy contairs all of the iterative algoithms which userepeatedxection of simulationsasfunction
evaluatins. For memoryefficiency andenhancd polymaphism,theiteratorhierardyy employs the "let-
ter/ervelopeidiom” (seeCoplien”Advarced C++", p. 133) for which the baseclass(Dakotalteator)
senesasthe envelogpe andoneof the derived classegselectedn Dakotalterdor::getiterator()) senesas
theletter

6.24.2 Constructor & Destructor Documentation

6.242.1 Dakotalterator::Dak otalterator ()

defaultconstructa

Thedefault constrictor is usedin Vectok Dakotalteator> instantiatios andfor initialization of Dakota-
Iteratorobjectscontairedin DakotaStratgy derived classegseederived classheade files). iteratorReps
NULL in this case(a populatedproblen_db is neeadto build a mearngful Dakotalteratorobject). This
malesit necessarjo checkfor NULL pointesin thecopy constrictor, assignmentperato, anddestructa

6.242.2 Dakotalterator::Dak otalterator (DakotaModel & mockl)

standarcconstrictor for envelope.

Usedin iterator instantiationswithin stratey constrctors. Envelope constructo only need to extract
enowh datato properly execue getiterator sinceDakotalteator(BaseConstretor, mocel) builds the ac-
tual baseclassdatainheiited by the derivediterators.

6.242.3 Dakotalterator::Dak otalterat or (constDakotalterator & iterator)

copy constructa

Copy constrietor managssharingof iteratorRepandincremeiing of refereweCount.

6.242.4 Dakotalterator:: ~Dakotalterator () [vi rtual]

destructa

DestructodecrematsrefereteCountandonly deletesteratorRepvhenrefeenceCoutreachegero.

6.242.5 Dakotalterator::Dak otalterator (BaseConstrucor, DakotaModel & mode)
[ protected]

construetor initializes the baseclasspart of letter classesBaseConstructooveioading avoids infinite
recursia in thederived classconstretors- Coplien,p. 139)
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This construtor builds the baseclassdatafor all inherited iterators. getiteratoy) instantiatesa derived
classandthe derived classselectsthis baseclassconstrictor in its initialization list (to avoid the recur
sion of the baseclassconstrietor calling getiterato) agai). Sincethe letter IS the representation,its
represetation pointeris setto NULL (anuninitializedpointercausegprablemsin ~Dakotalterator)

6.242.6 Dakotalterator::Dak otalterator (NoDBBaseConstructo, DakotaModel & mockl)
[ protected]
baseclassfor iteratorclassesonstrectedonthefly (noDB queries).

This constrietor alsobuilds baseclassdatafor inheritediterators.However, it is usedfor on-the-fly instan-
tiationsfor which DB queriescannd beused(e.g, Approximatiorinterfaceinstantiationof DACElterato
or NonDPrdoability, AMV usageof optimizes, etc.). Therebre it only setsattributestaken from the
incoming model.

6.24.3 Member Function Documentation

6.243.1 Dakotalterator Dakotalterator::operator= (constDakotalterator & iterator)

assignmenoperatao.

Assignmentbperdor decrenentsrefererteCountfor old iteratorRep assignsew iteratorRepandincre-
mentsrefererceCounfor new iteratorRep.

6.243.2 void Dakotalterator::run dterator () [virtual ]

runtheiterator

Thisfunctionis the primary runfunction for theiteratorclasshierachy. All derivedclassesieedo reddine
it.

Reimplemetedin DACElItetator, DakotaNanD, DakotaOptimizr, and ParamStug.

6.243.3 Dakotalterator * Dakotalterator::get iterator ( DakotaModel & mocel) [ pri vat e]

Usedby theervelgpeto instantiatehe correct letterclass.

Usedonly by theervelope constructoto initialize iteratoRepto theappropiate derivedtype,asgiven by
themethodNameattribute.

6.243.4 void Dakotalterator::populate gradientvars() [ pri vat e]

Usedonly by corstructorfunctionsto definegradent variablesfor usewithin theiteratorhierarcly.

Corveniencefunction for constrctors. Populate gradiett andHessiandataattributesfrom the prodem
descriptio databae.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaleratorH
e DakotaleratorC
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6.25 DakotaList ClassTemplate Reference

Templateclassfor the Dakotabookkeepinglist.
#i ncl ude <Dakot aLi st. H>

Public Methods

DakotaList()
Defaultconstructor

DakotaList(constDakotaLisi T > &a)
Copyconstrictor.

~Dakotalist()
Destructor

DakotalList< T > & operdor= (constDakotaList< T > &)
assignmenbpemtor.

void testClasg)
Classunit testmethod.

sizet entries() const
Returnsthe numberof itemsthat are currentlyin thelist.

void apend(constT &a)
Addstheitema to theendof thelist.

T get()
Returngthelastitemonthelist andremovesit.

T removeAt (sizet index)
Remeesandreturnstheitemat the specifiedndex.

int remove (corst T &a)
Remaeesthe specifie itemfromthelist.

void insert(corst T &a)
Addstheitema to theendof thelist.

int contains(corst T &a) const
ReturnsTRUE if list containsobjecta, returnsFALSEotherwise

int find (int(xtestFuf(corst T &, void x), void xd, T &k) const

ReturnsTRUE if thelist containsan objectwhich the userdefinedfunctionfinds.
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e sizetindex (int(xtestFun)(castT &, void %), void xd) const

Returnstheindex of objectwhich the userdefinedtestfunctionfinds.

¢ void sort(int(xsatFun)constT &, constT &))

Sortsthelist into an order basedon the predefnedsort function.

e sizetindex (corstT &a) const

Returnstheindex of the object.

e sizet occurencesOfconstT &a) const

Returnsthe numberof itemsin thelist equalto object.

e boolisEmpty()
ReturnsTRUE if list is empty returnsFALSEotherwise

e T & opeantor[] (sizet i)

Returnstheobjectatindex i (canuseaslvalue).

e constT & opertor[] (sizet i) const

Returngthe objectat index i, const(cant useaslvalue).

6.25.1 Detailed Description
template<classT> classDakotaList< T >

Templateclassfor the Dakotabookkeepinglist.

The Dakotalist is the comman list classfor Dakota. It inheritsfrom eitherthe RW list classor the STL
list class. Extend the baselist classto addDakota specificmethod Builds uponthe previously existing
Dakota\alList class

6.25.2 Member Function Documentation

6.252.1 template<classT> void DakotalList< T >::testClasg()

Classunit testmethal.

Unit testmethal for the DakotaL.istclass.Providesa quickway to testthe basicfunctionallity of theclass.
Utilizes theasserfunction to testfor correctresswill fail if anunexpectedanswetis receied.

6.252.2 template<classT> void DakotalList< T >::append (constT & a)

Addstheitem ato theendof thelist.

Insertitem at the endof list, calls STL pushbackmethal which placesthe objectat the end of the list.
Sameastheinser() methal.
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6.252.3 template<classT> T DakotaList< T >::get()

Returnghelastitem onthelist andremoresit.

Remave andretumn item from front of list. Returnsthe objectpointed to by the STL front iterator It also
deleteghefirst noce by callingthe STL eraseanethal. Theerase(metha handlesall aspect®f removing
anoce fromthelist.

6.252.4 template<classT> T DakotaList< T >::r emoveAt (sizet index)

Remaes andreturrs theitem atthe specifiedndex.

Remawestheitem attheindex specified.Usesa STL iteratorto stepto theapprgriatepositionin thelist,
andthencallsthe STL erase(Jmethal(). The erase(methal handesall aspect®f remaving a nodefrom
thelist

6.252.5 template<classT> int DakotaList< T >::r emove (constT & &)

Remaes thespecifiedtem from thelist.

Remae the item from thelist, usesSTL iteratorto find the objed. It thencallsthe STL erase(metha
whichhandesall theaspect®f doingaremove.

6.252.6 template<classT> void Dakotalist< T >::insert (constT & a)

Addstheitem ato theendof thelist.

Insertitem at the endof list, calls STL pushbackmetha which placesthe objectat the end of the list.
Sameastheappend) method

6.252.7 template<classT> int DakotaList< T >::contains(constT & a) const

ReturnsTRUE if list contairs objecta, retuins FALSE otherwise.

Usesa STL iteratorto stepthroudh thelist. Returnsatrueassoonasthe specifiedobjectis found.

6.252.8 template<classT> int DakotaList< T >::find (int(* testFur)(constT &, void ), void * d,
T & K) const

ReturnsTRUE if thelist containsanobjectwhich the userdefinedfunction finds.

The find methodmimicks the RW find algoiithm by utilizing the FunctiorCompareclassandthe STL
find_if algorithm. Thefind_if methal returrs aniterator Theiteratoris thencompaed aganst theiterator
thatis returnedby themethal end) to deternine if objectwasfound.

6.252.9 template<classT> sizet DakotaList< T >::index (int(x testFun(constT &, void x), void
x d) const

Returngheindex of objectwhichthe userdefinedtestfunction finds.

Theindex methodmimicksthe RW index algorithmby utilizing the FunctiorCompareclassandthe STL
find_if algorithm Thefindif methal retumsaniterator Theiteratoris thenusedto find the positionof the
object.
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6.252.10 template<classT> void DakotaList< T >::sort (int(* sortFun)(constT &, constT &))

Sortsthelist into anorderbasedn the precefinedsortfunction.

The sort methal utilizes the SortCompag classandthe STL sort algaithm to sort a list basedon the
preddinedfundion sortFun.Eachtype T shouldhave adefinedsortmethal if youwishto sortthespecific
data.Note: Not suppotedunderSOLARIS!

6.252.11 template<classT> sizet DakotaList< T >::index (constT & a) const

Returngheindex of the object.

Returngheindex of theitemin thelist, usesSTL iteratorto stepthrowgh thelist. Returnstheindex of the
firstinstanceof the object,theremaybe morethanonein thelist.

6.252.12 template<classT> sizet DakotaList< T >::occurrencesOf(constT & a) const

Returnghe numter of itemsin thelist equalto object.

UsesanSTL iteratorto stepthrowghthelist andcountthe numberof occuencesof the specifiedobject.

6.252.13 ]

templatecclassT> T & Dakotalist< T >::operato[] (sizet i)
Returngheobjectatindex i (canuseaslvalue).

Returnitem at positioni of list, stepsthrough usingSTL iteratorOnceobjectis found it retunsthevalue
poiintedto by theiterator

6.252.14 ]

templatecclassT> constT & Dakotalist< T >::operate[ ] (sizet i) const
Returngheobjectatindex i, const(cant useaslvalue).

Returnconstitem at positioni of list, stepsthrowgh thelist usinganSTL iterator Onceobjed is found it
returrs the value poiintedto by theiterator

Thedocumentatiorfor this classwasgereratedfrom thefollowing file:

e DakotaList.H
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6.26 DakotaMatrix ClassTemplate Reference

Templateclassfor the Dakotanumeical matrix.
#i ncl ude <DakotaMatri x. H>

Inheilitancediagramfor DakotaMatrix::

| DakotaBaseVector< DakotaBaseVector< T |> >

T

| DakotaMatrix |

Public Methods

DakotaMatrix (sizet numrows=0,sizet num.cols=0)
Constructoytakesnumberof rows,and numberof columnsas arguments.

~DakotaMatix ()
Destructor

DakotaMarix< T > & operato= (constT &ival)
Setsall elementsn the matrixto ival.

sizet numrows () const
Returnsthe numberof rowsfor the matrix.

sizet num.colunms () const

Returnsthe numberof columnsfor the matrix.

void reshape2d (sizet numrows, size.t num.cols)

Resizeshe matrix to numrowsby numcols.

void print (ostream&s) const

Prints a DakotaMatrix to an outputstream.

void read(UnPadBuffer &s)
Readsa DakotaMatrix froman UnPackBufer after an MPI receive

void print (PackBuffer &s) const
Prints a DakotaMatrix to a PackBufer prior to an MPI send.

void testClasg)
Classunit testmethod.
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6.26.1 Detailed Description
template<classT> classDakotaMatrix < T >

Templateclassfor the Dakotanumeical matrix.

A matrix classtemplateto provide 2D arraysof objects. Thematrixis zerobasedrows: 0 to (hnumRows-1)
andcols: 0 to (numColumns-). The classsuppaots overdoadingof the subscrip opeator allowing it to
emulateanormal built-in 2D arraytype. The DakotaMatix reliesonthe DakotaBase¥ctortemplateclass
to managehe differencedetweerthe Rogle Wave vecta classandthe STL vectorclass.

6.26.2 Member Function Documentation

6.262.1 template<classT> DakotaMatrix < T > & DakotaMatrix < T >::operator= (constT &
val)

Setsall elementsn thematrixto ival.

callsbaseclassoperato=(ival)

Reimplemetedfrom DakotaBase¥dor.

6.262.2 template<classT> void DakotaMatrix < T >::testClass()

Classunit testmethal.

verifiesthebasicfunctionallity of the DakotaMatrixclass.Theasserfunctionis usedto testthecorrectness
of results.

Thedocumentatiorfor this classwasgereratedrom thefollowing file:

o DakotaMarix.H
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6.27 DakotaModel ClassReference

Baseclassfor themodelclasshierachy.
#i ncl ude <Dakot aivbdel . H>
Inheilitancediagramfor DakotaModel::

| DakotaModel |

f
I l |

| LayeredModel || NestedModel || SingleModel
t

| HierLayeredMode| | SurrLayeredMode'

Public Methods

e DakotaMddel ()
defaultconstrudor.

DakotaMadel (ProblenbescDB&problem_db)
standad constructorfor envelope

DakotaMadel (constDakotaMadel &model)
copyconstructor

virtual ~DakotaMadel ()
destructor

DakotaMadel operato= (corst DakotaMadel &model)
assignmenopenmator.

¢ virtual DakotaMalel & subodinatemodé ()
returnthe sub-modeln nestedandlayered models.

e virtual Dakotalterator& subordnateiterator()
returnthe sub-iteator in nestedandlayered models.

e virtual int maximun_concureng () const
usedto return DACE iterator concurencyfor SurrLayeedModels.

e virtual void build_appoximatian ()
build the approximationin LayeedMadels.

virtual void updateappoximation (constDakotaReal\¥écta &x _star constDakotaRespose&re-
sponsestar)
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updatethe approximationin SurrLayeedModelswith new data.

virtud void compue_correctio (corst DakotaResponsetruth_respomse, constDakotaRespnse
&approx_respose,constDakotaReal\édor &c vars)

computecorrectionfactors for usein LayeredModels.

virtual void autacorrection(shot correctian_flag)
manaesautomaticapplication of corredion factors in LayeredMockls.

virtual void apply_correction (DakotaRespons&approx_respoise, corst DakotaReal\écta &c -
vars,shortquiet flag=0)

apply correctionfactors to approx_respase(for usein LayeedMockls).

virtual DakotaStringlocal_eval_synchraization()
returnderivedmodelsyndironizationsetting

virtual void free.communicatas ()
deallocatecommunicato partitions for a model.

virtual void sene ()

Servicejob requestgeceivedfrom the master Completesvhena terminationmessage is receivedfrom
stopserves().

virtual void stopseners ()

Executedby the masterto terminateall slaveserveropemtions on a particular modelwheniteration on
thatmodelis complete

virtual constDakotalrtList & synchrmize_.nowait_completios ()
Returncompletionid’s matcing resporselist fromsyndironize nowait.

virtual shortderived masteroverload () const

Returna flag indicating the combindion of multiprocessorevaluationsand a dedicatedmasteriterator
scheduling Usedin syndironouscomputerespasefunctionsto preventthe error of trying to run a multi-
processoifjob on themaster

virtual int totaleval_courter () const
Returnthetotal evaluationcountfromtheinterface

virtual int new_eval_cownter () const
Returnthe new (non-diplicate) evaluation countfromtheinterface

void compue_respoise()
Computethe DakotaResponsat currentVariables(defaultasv).

void compue_respoise (constDakotaintArray &asv)
Computethe DakotaResponsat currentVariables(specifiedasv).

void asynchconputeresponse)

Spawnan asyn&ironousjob (or jobs) that computeghe value of theDakotaRespaoseat current\ariables
(defaultasv).
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void asynchconputeresponsécorst DakotalrtArray &asv)

Spawnan asyndironousjob (or jobs) that computeghe value of theDakotaRespaoseat current\ariables
(specifiedasv).

constDakotaArray< DakotaRespose > & synchonize()

Executea blocking schedulingalgorithmto collectthe completesetof resultsfroma group of asyndironous
evaluations.

constDakotalList< DakotaRespnse> & synchrmize_nowait ()

Executea nonbloking schedulingalgorithmto collectall availableresultsfroma group of asyntironous
evaluations.

void init_communicators(corst int &max.terator.concurency)
allocatecommuiicator partitionsfor a model.

e sizettv () corst
returntotal numbe of vars.

e sizetcv () const
return numberof activecontinuousvariables.

e sizetdv () const
returnnumberof activediscretevariables.

e sizet numfunctions() corst
returnnumberof functionsin currentRespnse

e void active_variales (constDakotaVariables&vars)
settheactivevariablesin currentVariables.

e constDakotaReal\¥ctor& continwusvarigbles() const

returnthe activecontinuots variablesfrom current\ariables.

e void continwbusvariables(corst DakotaReal\éctor&c -vars)
settheactivecontinuots variablesin current\ariables.

e constDakotalrtVector& discretevariables() const
returnthe activediscretevariablesfromcurrent\ariables.

¢ void discretevariables(corst DakotalrtVector&d vars)
settheactivediscretevariablesin current\ariables.

e constDakotaStringArray & continwbusvariablelabels() const
returntheactivecontinuots variable labelsfromcurrent\ariables.

e constDakotaStringArray & discretevariablelabels() const
returntheactivediscretevariable labelsfromcurrent\ariables.

e void inactive_cortinuousvarialles (constDakotaReal\édor &i _c_vars)
settheinactivecontinuots variablesin currentVariables.
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void inactive_discretevariebles (constDakotalntVector&i -d_vars)
settheinactivediscretevariablesin current\ariables.

constDakotaReal\éctor& continwuslower_bourds () const
returnthe activecontinuots variable lower bound fromuserDefird\arConstaints.

void continwouslower_bourds (corst DakotaReal\ctor&c | _bnds)
settheactivecontinuots variable lower bounds in userDefned\arConstaints.

constDakotaReal\éctor& continwousupper_bound () const
returnthe activecontinuots variable upperbourdsfromuserDefirrd\arConstaints.

void continwousupperbourds (corst DakotaReal\ector&c _u_bnds)
settheactivecontinuots variable upperbourdsin userDefned\arConstaints.

constDakotalrtVector& discretelower_bourds () const
returnthe activediscretevariable lower bound fromuserDefindVarConstaints.

void discretelower_bourds (corst DakotalrtVector&d | _bnds)
settheactivediscretevariablelower boundsin userDefird\arConstaints.

constDakotalrtVector& discreteupperbourds () const
returntheactivediscretevariable upperbound fromuserDefindVarConstaints.

void discreteupperbourds (corst DakotalrtVector&d -u_bnds)
settheactivediscretevariable upperbounds in userDefird\arConstaints.

constsizet & numlinearineg.constraims () const
returnthe numberof linear inequalityconstaints.

constsizet & numlineareqconstrainty) const
returnthe numberof linear equalityconstaints.

constDakotaRealMatrix& linear.ineg.constraintcoefs () const
returnthelinear inequalityconstaint coeficients.

constDakotaReal\éctor& linear.ineg.constrain_lower_bourds () const
returnthelinear inequalityconstaint lower bounds.

constDakotaReal\éctor& linearineg.constraim.upperbourds () const
returnthelinear inequalityconstaint upperbounds.

constDakotaRealMatrix& linear.eg.constrait.coefs () const
returnthelinear equalityconstaint coeficients.

constDakotaReal\éctor& linear.eg.constrainttargets() const
returnthelinear equalityconstaint targets.

constDakotalrtList & memed.integerlist () const
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returnthelist of discretevariablesmeigedinto a continuaisarray in current\ariables.

e constDakotalrtArray & messagédengths() const
returnthearray of MPI paded messge buffer lengths(messgeLengdhs).

e constDakotaVariades & curreri_variables() const
returnthecurrentvariables(currentVariables).

e constDakotaRespose& currentrespamse() const
returnthecurrentresponsécurrentRespnse).

e constProblemDescDR proh.descdb () const
returnthe problemdescriptiondatabase (probDescDB).

e constDakotaString& modeltype () const
returnthe modeltype(modelTpe).

¢ shortasynchflag () const
returntheasyndronous evaluationflag (asynhEvalFlag).

¢ void asynchflag (corst shortflag)
settheasyntironaus evaluationflag (asyntEvalFlag).

¢ void activate modé_autagraphcs ()

setmodelAitoGraphicsFlay to activatepostingof graphicsdatawithin computerespamse/synbronizefunc-
tions (automaticgraphics postingin the modelas opposedto graphicspostingat the strategy level).

e constDakotaString& gradieti_method() const
returnthe gradientmethod(gradType).

e int gradentconcureng () corst
returnthegradientconarrencyfor usein parallel configuration logic.

e shortis_null () const
functionto chedk modelRefdoesthis ernvelope containa letter).

ProtectedMethods

e DakotaMadel (BaseConstructoProblenbescDB&problem_db)

constructorinitializes the baseclasspart of letter classes(BaseConstruor overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

e virtual void derived compue_respoise (constDakotalntArray &asv)
portion of computerespons@ specificto derivedmodelclasses.

e virtual void derived asynchcompute responsédcorst DakotalrtArray &asv)
portion of asyné_computerespons() specificto derivedmodelclasses.

e virtual constDakotaAray< DakotaResponse> & derived.synchonize()
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portion of syntironize) specificto derivedmodelclasses.

e virtual constDakotalist< DakotaRespose > & derived synchramizenowait ()

portion of syntironize nowai() specificto derivedmodelclasses.

e virtud void derived_init_.communicators (corst DakotalrtArray &messagdengths, constint
&max_iteratorconcurengy)

portion of init_communic#ors() specificto derivedmodelclasses.

ProtectedAttrib utes

e Dakota\ariablescurrertVariables

the setof current variablesusedby the modelfor performingfunctionevaluations.

e sizet numGadVvars

the numberof activecontinuots variables (usedin thefinite differenceroutines).

o DakotaResposecurreriResponse
the setof current respmsesthat holdstheresultsof modelfunctionevaluatiors.

e sSizet numFrs

thenumberof functionsin currentResponse

e Dakota\arCastraintsuserDefiedVarCorstraints

Explicit constaints on variablesare maintainedin the Dakota\arConstraints classhierarchy. Currently,
this includeslinear constaints and bounds, but could be extendedin the future to include other explicit
constaintswhich (1) havetheir form specifiedby the user and (2) are not catalogued in DakotaRespose
sincetheir form and coeficientsare publishedto aniterator at startup.

Private Methods

e DakotaMadel x getmodé (ProblenDescDB&problem_db)

Usedby theervelope to instantiatethe correctletter class.

e int fd_gradents (const DakotalrtArray &map.asy const DakotalrtArray &fd gradasy const
DakotaintArray &original_asy constint asynchflag)

evaluatenumericalgradierts usingfinite differences Thisroutineis selectedvith "method source dalota”
(thedefaultmethodsource)in the numericalgradiert specificdion.

e void synchraizefd_gradierts (const DakotaAray< DakoteResponse> &fd_gradresponses,
DakotaRespnse &new_respose, const DakotalrtArray &fd gradasy const DakotalrtArray
&asv)

combineresultsfromanarray of finite differenceresponsebjecty(fd_grad resporses)nto a singleresporse
(new_resporse).

e void updaterespons€DakotaRespnse&new_respoise,constDakotaintArray &fd gradasy const
DakotaintArray &asy, constshot initial_map, DakotaReal\écta &fn valsx0, DakotaRealMatix
&partial_fn_grads, constDakotaRealMaiix &new fn _grads)
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overlayresultsto updatea resporseobject.

¢ void manageasv (corst DakotalrtArray &asv.in, DakotaintArray &map asv.out, DakotalrtArray
&fd _gradasv.out,int &usefd_grad

Coordinatesmap()andfd_gradierts() calls givenan asvin input.

Private Attrib utes

e DakotaMockel * modelRep
pointerto theletter (initialized only for the ervelope).

e intrefeenceCoun
numberof objectssharingmodelRep.

e constProblemDescDR prolDescDB
classmemberefelenceto the problemdescriptiondatabase

e constParallelLibray & parallelLib
classmemberefeenceto the parallel library.

e DakotalrtArray messagelagths
lengthof packed MPI buffers contairing vars, vars andasy respons, and PRRair.

e DakotaStringmodelType
typeof model:single nestedor layered.

e shortasynchFDFlag
flags useof fd_gradierts w/i asyntL. compue_respmse

e shortasynchialFlag
flagsasynt evaluations(local or distributed).

e shortmodelAuoGraplicsFlag

flag for postingof graphics data within computeresponsgautomaticgraphicspostingin the modelas
opposel to graphicspostingat the strategy level).

e DakotaList< DakotaVariables> varsList
history of vars populatedn asynti_.computerespms€) and usedin syndironiz€).

e DakotaList< DakotalntArray > asvList
if asyn©iFDFlag is set,transfes asvrequestgo syndironize

e DakotaShotList initialMapList
transfes initial_mapflag valuesfromfd_gradientsto syndronize fd_gradierts.

e DakotaShotlList dbFnsList
transfes db_fnsflag valuesfromfd_gradientsto syndronizefd gradients.

e Dakotalist< DakotaRespnse> dbResposeList
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transfes databasecaptuesfromfd_gradientsto syndironize fd_gradients.

DakotaRealListdeltalList

transfes deltasfromfd_gradierts to syntironizefd_gradierts.

DakotalrtList numMaysList

tracks the numberof mapsusedin fd_gradient§). Usedin syndironizd€) as a key for combiningfinite
differencerespamsesinto numericalgradients.

DakotaArray < DakotaRespose > responseAay

usedto return an array of responsefor asyndironousevaluations. This array hasthe respmsesin final
concatemtedform. Thesimilar array in Dakotalnterfacecontainstheraw resporses.

DakotaList< DakotaRespnse> respoiseList

usedto returna list of respmsesfor asyndironousevaluatiors. Thislist hastheresponsein final concate-
natedform. Thesimilar list in Dakotalnterfae contairs theraw resporses.

DakotaStringgradype

gradienttype: none numerical,analytic, mixed.

DakotaStringmethodrc

methodsource: dakota, venda.

DakotaStringintervalType

interval type: forward, cental.

RealfiniteDiffSS

relativefinite differencestepsize

DakotalrtList idAnalytic

analyticfn id’s for mixedgradients.

6.27.1 Detailed Description

Baseclassfor themodelclasshierachy.

The DakotaModel classis the baseclassfor oneof the primary classhierarcliesin DAKOTA. Themodel
hierardy containsa set of variables, an interface,and a set of respmses,and an iterator operateson
the modelto mapthe variablesinto resposesusingthe interface. For memay efficiency andentanced
polymorphism, the modelhierachy employs the "letter/envelopeidiom” (seeCoplien”Advarced C++”,
p. 133, for which the baseclass(DakotaModel) senes asthe envelope and one of the derived classes
(selectedn DakotaMadel::getmodel)) senesastheletter.

6.27.2 Constructor & Destructor Documentation
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6.272.1 DakotaModel::DakotaModel ()

defaultconstructa

The default constructo is usedin Vectox DakotaMocel> instantiationsandfor initialization of Dakota-
Model objectscontairedin DakotaStratgy derived classegseederived stratgy heacr files). modceIRep
is NULL in this case(a popuatedproblem.dbis neededo build a mearingful DakotaMadel object) This
malesit necessaryo checkfor NULL in the copy constrictor, assignmenbpeator, anddestructar

6.27.2.2 DakotaModel::DakotaModel (ProblemDescDB& problemdb)

standarcconstrictor for envelope.

Usedin modé instantiatiols within stratgyy corstructors. Envelope construtor only needsto extract
enowgh datato properly execue getmocel, sinceDakotaMadel(BaseConstructpprodem db) builds the
actualbaseclassdatafor thederived mockls.

6.27.2.3 DakotaModel::DakotaModel (constDakotaModel & mode)

copy constructa

Copy constrietor managssharingof modelRemndincremetting of referenceCount.

6.27.2.4 DakotaModel::~DakotaModel () [virtual]

destructa

DestructodecrematsrefereceCountandonly deletesnocelRepwhenrefereweCounteachezera

6.27.2.5 DakotaModel::DakotaModel (BaseConstructor, ProblemDescDB& problemdb)
[ protected]

constretor initializes the baseclasspart of letter classeq BaseConstructooveroading avoids infinite
recursia in thederived classconstretors- Coplien,p. 139)

This constructor builds the baseclassdatafor all inheiited mocels. getmodel) instantiatesa derivedclass
andthederivedclassselectghis baseclassconstretorin its initializationlist (to avoid therecursiorof the

baseclassconstrictor calling getmode() again) Sincetheletter|S the representationits representation
pointeris setto NULL (anuninitializedpointercausegproblemsin ~DakotaModel).

6.27.3 Member Function Documentation

6.27.3.1 DakotaModel DakotaModel::operator= (constDakotaModel & mode)

assignmenoperatao.

Assignmentopeaator decrenentsrefererceCountfor old modelRep, assignsnev modelRep andincre-
mentsrefererceCounfor nev modelRep
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6.27.3.2 DakotaString DakotaModel::local eval_synchronization () [virtual ]

returnderived modelsynchonizationsetting.

SingleMoctls and HierLayeredMalels redefinethis virtual function A default value of "synchronaus”
preventsasyncHocal operatimsfor:

¢ NestedModls: a sublteator cansupprt messaggassingparallelism,but not asynchlocal. Also,
prolDescDB’interfacesynchramization”will bebadif no optioral interface(will contan lastinter-
facespec.parsed)

e SurrLayeredMdalels: while asynchevalson appoximationswill work dueto someaddel bookkeep-
ing, avoiding themis preferdle.

Reimplemetedin HierLayeredMocl, andSingleModkl.

6.27.3.3 void DakotaModel::init communicators(constint & max.iterator concurrency

allocatecommunicatorpartitionsfor amodé.

The init_commnunicatos() and derived.init_commnunicatos() functions are stucturedto avoid perfoming

the messageLagthsestimationmorethanonce. init_.communicatorg) (nat virtual) performsthe estima-
tion andthenforwards the resultsto derived.init_communicators(virtua) which usesthe datain different

contexts.

6.27.3.4 DakotaModel x DakotaModel::get. model (ProblemDescDB& problemdb) [ pri vat e]

Usedby theervelgpeto instantiatethe correct letterclass.

Usedonly by the envelope constructo to initialize modelRepo the apprgriatederived type,asgiven by
themodelTlypeattribute.

6.27.3.5 int DakotaModel::fd gradients (constDakotalntArray & map.asy constDakotalntArray
& fd_grad.asy, constDakotalntArray & original _asy, constint asynd flag) [ pri vat e]

evaluatenunericalgradentsusingfinite differencesThisroutine is selectedvith "methad sourcedakota”
(thedefaut methodsource)n thenumeical gradent specification.

Compue finite differencegradents,put the datain currenResponseandreturnthe nunberof mapsused
by fd_gradients. This returnvalueis usedby asynchcompterespons@ andsynchonizg)) to trackre-
sponsearraysandit could be usedto improve mangementof max function evaluations within theitera-
tors.

6.27.3.6 void DakotaModel::synchronize fd gradients (const DakotaArray < DakotaResponse
> & fd_grad_responsesDakotaResponses new.responseconstDakotalntArray &
fd_grad_asy, constDakotalntArray & asV) [ pri vat e]

combine resultsfrom an array of finite differerce responsebjects (fd gradresponsesinto a singlere-
sponsgnen_respmse).

Merge a vector of fd_gradrespmsesinto a single new response. This function is used both by
compute_resporsg)) for the caseof asynchonaus fd_gradenty) andby synchonizg)) for the casewhere
oneor more asynchcompue_respons@ callshasemplo/edasynchraousfd_gradenty).
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6.27.3.7 void DakotaModel::update responsg DakotaResponse% new.responseconst
DakotalntArray & fd_grad.asy constDakotalntArray & asy, constshort initial . map,
DakotaReal\ector & fn_valsx0, DakotaRealMatrix & partial fn _grads const
DakotaRealMatrix & new.fn_gradg [ pri vate]

overlay resultsto updatea respoiseobject.

Overlay fundion value and numeical gradiet datato popuate new respoise as governedby initial -
mapflag andasvvectas. If initial_ mapoccured,thenaddto the partial respose objectcreatedby the
map. If initial_mapwasnot usedthenonly new fn gradsshouldbe presenin the updded new respoise.
Corveniencefunction usedby fd gradierts for the synchramouscaseandby synchonizefd gradients for
theasynchonots case.

6.27.3.8 void DakotaModel::manage_asv(constDakotalntArray & asvin, DakotalntArray &
map.asv.out, DakotalntArray & fd_grad.asvout, int & usefd grad) [ pri vat e]
Coordiratesmap()andfd_gradentq) callsgivenanas\vin input.

Splitsasvin total requestinto mapasv.outfor useby mapj andfd gradasv.outfor useby fd_gradenty),
asgovernedby gradent specification

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaMadel.H
e DakotaMadel.C
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6.28 DakotaNonD ClassReference

Baseclassfor all nordetermistidterators(the DAK OTA/UQ brarch).
#i ncl ude <Dakot aNonD. H>
Inheilitancediagramfor DakotaNonD::

| Dakotalterator |

|

| DakotaNonD |

i
N N |

|NonDAdeeanValuq | NonDPCE | | NonDProbability | | NonDSampling

ProtectedMethods

e DakotaNorD (DakotaModel &model)
constructor

¢ DakotaNorD (NoDBBaseConstructpDakotaModel &model)
alternateconstrictor for instantiations’on thefly”.

e ~DakotaNaD ()
destructor

e void run_iterator()
redefiresthe mainiterator hierarchy virtual functionto invoke quartify_uncertainty

e virtual void quariify _uncertaity ()=0
performsa forward uncertanty propagation of parameterdistributionsinto resporsestatistics.

void vectorstatisticqint num.ran.var, int num.obs,constDakotaReal\éctorArray&samplesconst
DakotaRealAray &thresh)

computesnean,standad deviation, and probability of threshdd exceedacefor the samplesnput, whee
samplesnaybeinputor output-elated.

constDakotaRespose & iteratorresponsgesults() const
returnthefinal statisticsfromthe nondeerministiciteration.

ProtectedAttrib utes

e DakotaReal\éctornormalMeans
normaluncertainvariable means.
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DakotaReal\ctornormalStdDers
normaluncertainvariable standad deviations.

o DakotaReal\éctornormalDistLowerBnds
normaluncertainvariable distribution lower bourds.

e DakotaReal\éctornormalDistUpperBnd
normaluncertainvariabledistribution uppe bourds.

e DakotaReal\éctorlognamalMears
lognomal uncertan variable means.

¢ DakotaReal¥éctorlognamalStdDes
lognomal uncertan variable standad deviations.

e DakotaReal\éctorlognamalErFacts
lognomal uncertan variable error factors.

¢ DakotaReal¥éctorlognamalDistLoveBnds
lognomal uncertan variable distribution lower bound.

¢ DakotaReal¥éctorlognamalDistUppeBnds
lognomal uncertan variable distribution upperbounds.

o DakotaReal\éctoruniformDistLoweBBnds
uniformuncertdn variable distribution lower bounds.

e DakotaReal\éctoruniformDistUppeBnds
uniformuncertan variable distribution upperbourds.

e DakotaReal\éctorloguriformDistLowerBnds
loguniformuncertainvariable distribution lower bounds.

e DakotaReal\éctorloguniformDistUpperBnds
loguniformuncertainvariable distribution upperbounds.

e DakotaReal¥éctorweibullAlphas
weikull uncertainvariable alphas.

o DakotaReal\éctorweibullBetas
weilull uncertainvariable betas.

e DakotaString.ist histogrankilenames
histagramuncertainvariablefilenames.

o DakotaRealMatrixuncertaifCorrelatiors

uncertainvariable correlation matrix (rank correlationsfor samplingand correlation coeficientsfor ana-
lytic reliability).

sizet numNamalVvars
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numberof normaluncertan variables.

e sizet numLognomalVvars
numberof lognormd uncertainvariables.

e sizet numUnformVars
numberof uniformuncertainvariables.

e sizet numLaoguniformVars
numberof loguniformuncertainvariables.

e sizet numWeibullVars
numberof weitull uncertainvariables.

e sizet numHistogam\ars
numberof histogram uncertainvariables.

e sizet numUrcertain\ars
total numberof uncetain variables.

e sizet numResposeFunctioa
numberof responsédunctions.

o DakotaReal\éctormeanStats
meanscomputedn vector statisticg).

e DakotaReal\éctorstdDesStats
stddeviationscomputedn vector statisticg).

e DakotaReal\éctorproiMoreThanThesh
probabilitiesthat resporsefunctionsare greaterthanrespThesh (computedn vector statisticg)).

e DakotaResposefinalStatistics

final statisticsfrom the forward uncertaintypropagation: responsaneans responsetandad deviations,
probabilitiesof failure.

e shortcorrelatimFlag
flag for indicatingif correlation existsamongthe uncertan variables.

6.28.1 Detailed Description

Baseclassfor all nordetermistidterators(the DAK OTA/UQ brarch).

Thebaseclassfor nonceterministiciteratorsconsolidatesincetain variade dataandprobabilistic utilities
for inheiited classes.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaNanD.H
e DakotaNanD.C
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6.29 DakotaOptimizer ClassReference

Baseclassfor theoptimizerbrand of theiteratorhierarcly.
#i ncl ude <DakotaOptim zer. H>
Inheilitancediagramfor DakotaOptimizer::

| Dakotalterator |

|

| DakotaOptimizer |

i
[ [ \ [ \

|CONM|NOptimizer| | DOTOptimizer | | NPSOLOptimizer| | SGOPTOptimizer| | SNLLOptimizer

Public Methods

e void runiterator()
run theiterator.

constDakotaVarialdes & iteratorvariable_results() const
returnthefinal iterator solution(variables).

constDakotaRespose & iteratorresponsgesults() const
returnthefinal iterator solution(response).

void print_iteratorresults(ostream&s) const
void multi_objective_weights(constDakotaReal\édor &multi .obj_wts)

setthe relative weightingsfor multiple objectivefunctions. Usedby ConcurentStategy for Pareto set
optimization.

ProtectedMethods

e DakotaOptimizr ()
defaultconstrudor.

¢ DakotaOpimizer (DakotaMadel &modd)
standad constructor

e ~DakotaOgimizer ()
destructor

e virtual void find_optimum ()=0

Usedwithin the optimizerbrand for computingthe optimal solution. Redefirsthe run_iterator virtual
functionfor the optimizerbranch.
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Static Protectad Methods

e DakotaRespnsemulti_objective_modify (corst DakotaRespose &raw_respoise)
mapsmultiple objectivefunctionsto a singleobjectivefor single-oljectiveoptimizes.

ProtectedAttrib utes

e intrealWorkSmaceSize
sizeof realWorkSmace

e intintWorkSpa&eSize
sizeof intWorkSpae

e DakotaRealArrayrealWorkSpace
realwork spacefor 77 optimizes.

e DakotalrtArray intWorkSpae
int work spacefor f77 optimizes.

e sizet numObectiveFurctions
numberof objectivefunctions.

¢ RealcorvemgerceTol
optimizercorvergencetolerance

e Realconstraint®l
optimizerconstaint tolerance

e sizet numNalinearheqConstraits
numberof nonlinearinequalityconstaints.

¢ DakotaReal¥éctornoninearlined.owerBnds
nonlinea inequdity constaint lower bourds.

e DakotaReal\éctornoriinearlinedJpperBrds
nonlinea inequdity constaint upper bounds.

e RealbigBourdSize
cutof valuefor inequalityconstaint bourds.

e sizet numNalinearEdConstraints
numberof nonlinearequalityconstaints.

e DakotaReal\éctornorlinearEqarmgets
nonlinea equdity constaint targets.

e int numNonlineaConstraints
total numberof nonlinear constaints.
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int numConstraints

total numberof linear andnonlinear constaints (for DOT/CONMIN).

e sizet numLirearlne@onstraints

numberof linear inequalityconstaints.

e DakotaRealMatriXinearlreqConstraintCdés
linear inequdity constaint coeficients.

e DakotaReal\éctorlinearlreqLoverBnds

linear inequdity constaint lower bourds.

e DakotaReal\éctorlinearlreqUpperBnds
linear inequdity constaint uppe bourds.

e sizet numLinearEqCostraints
numberof linear equalityconstaints.

e DakotaRealMatriXinearEqCastraintCoefs

linear equalityconstaint coeficients.

e DakotaReal\éctorlinearEqramgets
linear equalityconstaint targets.

e int nunLinearConstrats
total numberof linear constaints.

e intlocalConstratArraySize

usedby Fortran optimizes for non-zeo array sizing

e shortspeculatieFlag
flag for speculativeoptimizationapproach.

e shortvendrNumeicalGradFlag
corvenienceflag for gradType=="numerical” && methodSorce=="vendor”.

e DakotaVarieblesbest\arialles

bestvariablesfoundby optimizer

e DakotaResposebestResponses
bestresporsefoundby optimizer

Static Protectad Attrib utes

e sizet staticNumContinaus\ars
staticcopyof numContinuas\ars usedin staticfunctionspassedyfunctionpointer(NPSOLandOPT++).

e sizet staticNumObjFns
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staticcopyof numObjectiveFnsisedin staticfunctionspassedy functionpointer (NPSOLand OPT++).

e sizet staticNumNolfinearConstraits

static copy of numNonlineaConstiaints usedin static functionspassedby function pointer (NPSOLand
OPT++).

Private Attrib utes

¢ DakotaReal¥éctormultiObjWeights

userspecifiedveightsfor multiple objectivefunctions.

Static Private Attrib utes

e DakotaReal\éctorstaticMultiObj\Weights
static copyof multiObjWeightsusedin staticfunctionspassedy functionpointer (NPSOLand OPT++).

6.29.1 Detailed Description

Baseclassfor theoptimizerbrand of theiteratorhierarcly.

TheDakotaOgimizer classprovidescomnondataandfunctiorality for DOTOptimizer, NPSOLOptimizer
SNLLOptimizer, andSGOPOptimizer.

6.29.2 Constructor & Destructor Documentation

6.292.1 DakotaOptimizer:: DakotaOptimizer (DakotaModel & mockel) [ pr ot ect ed]

standardonstrictor.

This constrictor extrads theinheriteddatafor the optimizerbrarch andperfams sanitycheckirg on gra-
dientandconstraintsettings.

6.29.3 Member Function Documentation

6.293.1 void DakotaOptimizer::run dterator () [virtual]

runtheiterator

Thisfunctionis the primary runfunction for theiteratorclasshierachy. All derivedclassesieedto reddine
it.

Reimplemetedfrom Dakotalterator
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6.293.2 void DakotaOptimizer::print diterator results(ostream & s) const [ vi rtual ]

Redefinesdefault iterator results printing to include optimization results (oljective function and con-
straints).

Reimplemetedfrom Dakotalterator

6.293.3 DakotaResponséakotaOptimizer::multi _objective_modify (const DakotaResponse
raw_responsg [static, protected]

mapsmultiple objedive functiors to a singleobjectie for singleobjective optimizers.

This function is respomsible for the mappirg of multiple objective functiors into a single objectve for
publisting to single-oljective optimizes. Usedin DOTOptimizer, NPSOLOptimizer SNLLOptimizer,
and SGOPRApplication on every functionevaluaion. The simpleweightingapprach (usingstaticMulti-
ObjWeights)is the only techniaque supprtedcurrerily. Theweightirgs areusedto scalefunctionvalues,
gradients,andHessianssneeded

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ DakotaOpimizer.H
e DakotaOpqimizer.C
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6.30 DakotaResponseClassReference

Containerclassfor resposefunctionsandtheir derivatives. DakotaRespnseprovidesthe handleclass.

#i ncl ude <Dakot aResponse. H>

Public Methods

e DakotaRespnse()
defaultconstrudor.

e DakotaRespose (int num.parans, constProblemzscDB&problemdb)
standad constructorbuilt fromproblemdescriptiondatabase

¢ DakotaRespose (int num.parans, constDakotalrtArray &asv)
alternateconstrictor usinglimited data.

e DakotaRespose(constDakotaRespnse&respmse)
copyconstructor

e ~DakotaRespnse()
destructor

¢ DakotaResposeoperato= (corst DakotaRespose&respmse)
assignmenbpemtor.

e int opeator==(corst DakotaRespose&resporse)const
equalityopemtor.

e sizet numfunctions() corst
returnthe numberof respamsefunctions.

e constDakotalrtArray & active_setvector() const
returnthe activesetvector

e void active_setvector(constDakotalntArray &asv)
settheactivesetvector

e constDakotaString& interfaceid () const
returntheinterfaceidentifier

e void interfaceid (corst DakotaString &id)
settheinterfaceidentifier

e constDakotaStrindArray & fn_tags() const
returnthefunctionidentifier strings.
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void fn_tags(corst DakotaStrind\rray &tags)
setthefunctionidentifier strings.

e constDakotaReal\ctor& function_values() const
returnthefunctionvalues.

¢ void function_values (constDakotaReal\écta &function.vals)
setthefunctionvalues.

e constDakotaRealMatrix& function_gradiens () const
returnthefunctiongradierts.

¢ void function_gradents(corst DakotaRealMatrix&function_grads)
setthefunctiongradierts.

e constDakotaRealMatrirray & function_hessiang) const
returnthefunctionHessians.

¢ void function_hessiangconstDakotaRealMatixArray &function_hessians)
setthefunctionHessians.

e void read(istream&s)
reada resporseobjectfromanistream.

e void write (ostream&s) const
write a respamseobjectto an ostream.

¢ void readanndated(istream&s)
reada resporseobjectin annotatedormatfroman istream.

¢ void write_anrotated(ostream&s) const
write a respaiseobjectin annotaedformatto an ostream.

e void write_takular (ostream&s) const
write respmseRep::functioduesin tabular formatto an ostream.

¢ void read(DakotaBiStream&s)
reada resporseobjectfromthebinary restartstream.

¢ void write (DakotaBoStrean&s) const
write a respaiseobjectto the binary restartstream.

¢ void read(UnPadBuffer &s)
reada resporseobjectfroma padked MPI buffer.

¢ void write (PackBufer &s) const
write a respaseobjectto a paded MPI buffer.

o DakotaResposecopy () const
a deepcopyfor usein historymetanisms.
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e int datasize()

handleclassforward to correspading body classmembeiffunction.

e void readdata(dolble xrespoise data)

handleclassforward to correspading body classmembeffunction.

e void write_data(double xrespmsedata)

handleclassforward to correspading body classmembeiffunction.

¢ void overlay (constDakotaRespnse&respmse)

handleclassforward to correspading body classmembeiffunction.

e void copy_results(constDakotaRespnse&respase)

handleclassforward to correspading body classmembeiffunction.

e void purge_inactive ()

handleclassforward to correspading body classmembeiffunction.

e voidreset()

handleclassforward to correspading body classmembeiffunction.

Private Attrib utes

e DakotaResposeRepx responseRep

pointerto the body(hande-bodyidiom).

6.30.1 Detailed Description

Containerclassfor resposefunctionsandtheir derivatives. DakotaResposeprovidesthe handleclass.

TheDakotaResposeclasss acontairer classfor anabstracsetof functiors (functionValues)andtheirfirst

(functionGradents)andsecondfunctionHessianserivatives. The functions may involve objective and
constrain funcions (optimizgion dataset),leastsquaesterms(paraneterestimationdataset),or geneic

respose functions (uncertaintyquantificatio dataset). It is not currently partof a classhierarcly, since
theabstractiorhasbeensuficiently geneal andhasnot required specializationFor memoryefficiengy, it

employs the”handlebodyidiom” apgoachto referancecountirg andrepresentatiosharing(seeCoplien
"AdvarcedC++”", p. 58), for which DakotaResposesenesasthe handleand DakotaRespnseRefsenes
asthebody

6.30.2 Constructor & Destructor Documentation
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6.302.1 DakotaResponse::DaktaResponse)

defaultconstructa

Needa populatedproblem descriptio databaseo build a meanindul DakotaRespnseobject,so setthe
resposeRep=NULLin defadt constructofor efficiengy. ThisthenrequiresacheckonNULL in thecopy
constrictor, assignmenoperdor, anddestrutor.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e DakotaRespnse.H
e DakotaRespnse.C
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6.31 DakotaResponseRe|ClassReference

Containerclassfor resposefunctionsandtheir derivatives. DakotaRespnseReprovidesthebodyclass.

#i ncl ude <Dakot aResponse. H>

Private Methods

e DakotaResposeRep()
defaultconstrudor.

¢ DakotaRespnseRep(int num.paramsgonstProblemDescDRproblem.db)
standad constructorbuilt fromproblemdescriptiondatabase

¢ DakotaRespnseRep(int num.paramsgconstDakotalrtArray &asv)
alternateconstrictor usinglimited data.

e ~DakotaRespnseRe[)
destructor

¢ void read(istream&s)
reada resporseRembjectfroman istream.

¢ void write (ostream&s) const
write a respmseRebjectto an ostream.

¢ void readannotatedistream&s)
reada resporseRembjectfroman istream(annotatedformat).

¢ void write_anndated(ostream&s) const
write a respaiseRebjectto an osteam(anndatedformat).

¢ void write_takular (ostrean&s) const
write function\aluesto an ostream(tabular format).

¢ void read(DakotaBiStrean&s)
reada resporseRembjectfroma binary stream.

¢ void write (DakotaBdtream&s) const
write a respmseRepbjectto a binary stream.

e void read(UnPaclBuffer &s)
reada resporseRembjectfroma padked MPI buffer.

¢ void write (PackBufer &s) const
write a respaiseRembjectto a paded MPI buffer.
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int datasize()

returnthe numberof doulesactivein respamse Usedfor sizingdouble: respmsedataarrayspassednto
read dataandwrite_data.

void readdata(doible xrespoise data)
readfromanincomingdoublex array.

void write_data(double xrespmsedata)
write to anincomingdoulex array.

void overlay (constDakotaRespnse&respase)
addincomingresponséo function\alues/Gadierts/Hessians.

void copy_results(constDakotaRespnse&respase)

copy function\alues, functionGadierts, & functionHessias dataonly. Do not copy ASV tags, id’s, etc.
Usedin placeof assignmehoperator for retrieving resultsdatafromthe data pairs list withoutcorrupting
otherdata.

void purge_inactive ()

Purge extraneots datafromtherespmseobject(usedwhena respons@bjectis returned fromthe database
(desied pair) with more data than neededby the seach_pair ASV (seeApplicationinterface::mapand
DakotaMadel::fd_gradient3.

void reset()
resetdunction\alues,functionGradients,andfunctionHesiansto ze.

Private Attrib utes

int refelenceCoun
numberof handleobjectssharingresporseRep.

DakotaReal¥ctorfuncionValues
abstract setof functions.

DakotaRealMatrixtunctionGradieis
firstderivatives.

DakotaRealMatrirray funcionHessians
secondderivatives.

DakotalrtArray respoiseASV
Copyof Dakotalterator's activeSet®¥ctor neededor opemator overloaced1/O.

DakotaStringArray fnTags
functionidentifiers usedto improve outputreadalbility.

DakotaStringinterfacetl
theinterfaceusedto genemtethis respons@bject. Usedin PRRuir;:vars asvcompae.
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Friends

e classDakotaResponse

thehandleclasscanaccessttributesof the bodyclassdirectly

6.31.1 Detailed Description

Containerclassfor resposefunctionsandtheir derivatives. DakotaRespnseRepprovidesthebodyclass.

TheDakotaResposeRerlassis the "representation’df theresponseontairer class.It is the”body” por-
tion of the”hande-body idiom” (seeCoplien"AdvarcedC++", p. 58). Thehandleclass( DakotaResponge
providesfor memay efficiengy in managmentof multiple responsebjectsthrough refeilencecountirg
and represetation sharing The body class(DakotaRespnseRep)actually contairs the respose data
(functionValues, functionGradents, functionHessiansgetc.). The represetationis hidden in thatan in-
stanceof DakotaResposeRepmay only be createcby DakotaRespose Therefae, progmammerscreate
instance®of the DakotaRespnsehandleclass,andonly needto be awareof the hande/bodymectanisms
whenit comesto managng shallav copies(sharedepresentationersusdeepcopies(separte represen
tationusedfor historymechaisms).

6.31.2 Constructor & Destructor Documentation

6.312.1 DakotaResponseRep::DataResponseRefgint num_params, const ProblemDescDB&
problemdb) [ pri vate]

standaratonstrtor built from prablemdescriptiondatabase.

The standad constructo usedby DakotaMocIRep. An interfaceldidentifiesa set of resultswith the
interfaceusedin gereratingthem,which allows vars.asv.compareto prevent duplicatedetectioronresults
from differentinterfaces.

6.312.2 DakotaResponseRep::Da&taResponseRefgint num_parans, constDakotalntArray &
asy) [private]

alternatecorstructorusinglimited data.

Usedfor building arespons®bjectof thecorrectsizeonthefly (e.g.,by slave analysis seners perfoming
execue() on a localrespoise). fnTagsandinterfaceld are not neead for this purposesincethey’re not
passedn the MPI send/rec\ouffers (NOTE: if interfaceld becomesieededit couldbesetfrom anAppint
attribute passedrom Applint::sene()). However, NPSOLOptimize's userdefinedfunctiors option uses
this constrictor to build bestResponsemdbestResponseseddnTags for I/O, soconstriction of fnTags
hasbeenadded

6.31.3 Member Function Documentation

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.31DakotaResponseRefClassReference 145

6.313.1 void DakotaResponseRep::eal (istrean & s) [ pri vat €]

readaresponseRepbjectfrom anistream.

ASCII versionof readneedscapabilitiesfor captuing dataomissionsor formatting errors(resultingfrom
usererroror asynchracecondtion) andanalysisfailures(resultingfrom norcornvergence,instability, etc.).

6.313.2 void DakotaResponseRep::writg(ostream & s) const [ pri vat e]

write arespoiseRebjectto anostream.

ASCII versionof write.

6.313.3 void DakotaResponseRep::ead .annotated (istreamé& ) [ pri vat e]

readaresponseRepbjectfrom anistream(anndatedformat).

readanndatedversionis usedfor neutal file translatiorof restarffiles. Sinceobjeds arebuilt solelyfrom
this data,anrotationsareused.This versionis currerily identicalto the DakotaBiStreanversion.

6.313.4 void DakotaResponseRep::writeannotated (ostream & s) const [ pri vat e]

write arespoiseRembjectto anostream(anrotatedformat).

write_annotatedversionis usedfor neutré file translationof restartfiles. Sinceobjects needto be build
solelyfrom this data,annotatims areused.This versiondiffers from the DakotaBoStreanversiononly in
theuseof white spacebetweerfields.

6.313.5 void DakotaResponseRep::writetabular (ostream & s) const [ pri vat €]

write functiorivaluesto anostrean{tatular format).

write_takular is used for outpu of functionValues in a takular format for corvenierce in post-
processing/plottingof DAK OTA results. Objectsare not built from this data(thereis no correspnding
readtakular).

6.313.6 void DakotaResponseRep::ead (DakotaBiStream& s) [ pri vat e]

readaresponseRepbjectfrom a binary stream.

Binary version differs from ASCII version in 2 primay ways: (1) it lacks formating. (2) the
DakotaRespnse has not been sized a priori. In readirg data from the binary restart file, a
ParamRespaseRir wasconstructedvith its defaut constrietor which calledthe DakotaRespnsedefault
constretor. Therefae, we mustfirst readsizingdataandresizethearrays.

6.313.7 void DakotaResponseRep::write( DakotaBoStream & s) const [ pri vat €]

write arespoiseRembjectto a binary stream.

Binary versiondiffers from ASCII versionin 2 primaryways: (1) It lacksformatting. (2) In readingdata
from the binary restarffile, ParamRespaseRirsareconstrutedwith their default constructo which calls
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theDakotaResposedefaultconstructa Therefae,we mustfirst write sizingdatasothatDakotaRespose-
Rep::readDakotaBoStrea s)canresizethearrays.

6.313.8 void DakotaResponseRep::ead (UnPackBuffer & s) [pri vat e]

readaresponseRepbjectfrom a pacled MPI buffer.

UnpaclBuffer versia differs from DakotaBiStreamversiononly in omissionof interfaceld and default
fnTags.Masterprocessoretainstagsandids andcommunicatesasvandrespmsedataonly with slaves.

6.313.9 void DakotaResponseRep::write(PackBuffer & s) const [ pri vat e]

write arespoiseRebjectto a pacled MPI buffer.

PackBufer versiondiffersfrom DakotaBoStreanversiononly in omissionsof interfacetl andflush. The
mastemprocessorretainstagsandids andcommuiicatesasvandresposedataonly with slaves.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e DakotaRespnse.H
e DakotaRespnse.C
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6.32 DakotaStrategyClassReference

Baseclassfor the strateyy classhierachy.
#i ncl ude <Dakot aStrat egy. H>
Inheilitancediagramfor DakoteStrateyy::

DakotaStrategy

[ I I I I ]
BrancthdStrategyl | ConcurrentStrategyl |MultileveIOptStrateg){ | NonDOptStrategy | |SingIeMethodStrategH SurrBasedOptStratedy

Public Methods

e DakotaStratgy ()

defaultconstrudor (shouldnotbeused).

DakotaStratgy (ProblanDescDB&problem.db)

constructor

DakotaStratgy (constDakotaStraéegy &strat)

copyconstructor

virtual ~DakotaStratgy ()

destructor

DakotaStratgy operaor= (constDakotaStratgy &strat)

assignmenbpemtor.

virtual void run_strateyy ()

therun functionfor the stratggy: invoke theiterator(s)on the model(s).Calledfrommain.C

void run.iterator(Dakotalterator&the_iterator DakotaMadel &the_mockl)

Corvenierte functionfor invoking an iterator on a modeland manaing parallelism. Function mustbe
public dueto useby MINLPNode

MPI_Commiteratorcommunicator () const

returniteratorComm(usedonly by MINLPNode).

int iteratorcommuricatorsize () const

returniteratorCommsSizéusedonly by MINLPNode).
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ProtectedMethods

¢ DakotaStratgy (BaseConstructp ProdemDescDB&problem.db)
constructorinitializes the baseclasspart of letter classes(BaseConstrumr overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

¢ void initialize_graptics (constDakotaModel &model)

corveriencefunctionfor initialization of 2D graphicsand datatabulation.

ProtectedAttrib utes

e ProblemDescDE prokDescDB

classmemberefelenceto the problemdescriptiondatabase

e ParallelLibray & parallelLib

classmemberefelenceto the parallel library.

e DakotaStringstratggyName

type of strategy: singlemethod, multi_level, surrogate_basedopt, optunder.uncertainty brandrand -
bound multi_start, or pareta set.

e int worldRark
processorankin MPI_.COMM.WORLD.

e int worldSize
sizeof MPI_.COMM_WORLD.

e MPI_CommiteratolComm
the communicato defiring the group of processos on which an iterator executes. Resultsfrom init_-
iterator_.comms.

e intiteratorCanmRank

processorrankin iteratorComm.

e intiteratorCanmSize

numberof processos in iteratorComm.

e shortgraphicsFlag

flag for usinggraphics in a graphics executalte.

o shorttatularDataFlag
flag for file tabulation of graphicsdata.

e DakotaStringtakularDataFile

filenamefor tabulation of graphicsdata.
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Private Methods

e DakotaStratgy * getstratgy (ProdemDescDB&problem.db)

Usedby theervelope to instantiatethe correctletter class.

e ProblenDescDB& prob_descdb () const

returnsthe problemdescriptiondatabase (probDescDB).

Private Attrib utes

e DakotaStratgy * stratgyRep

pointerto theletter (initialized only for the ervelope).

e int refeenceCoun

numberof objectssharingstrategyRep.

6.32.1 Detailed Description

Baseclassfor the strateyy classhierachy.

The DakotaStratgy classis the baseclassfor the classhierardy providing the top level contrd in
DAKQOTA. The stratgy is responsite for creatingand managity iteratorsand models. For memoy
efficiency and enhancedpolymorphism, the strateyy hierardy emplagys the "letter/ervelopeidiom” (see
Coplien"AdvarcedC++", p. 133, for which the baseclass(DakotaStratgy) senesasthe envelopeand
oneof thederivedclassegselectedn DakotaStatayy::getstratay()) senesastheletter

6.32.2 Constructor & Destructor Documentation

6.322.1 DakotaStrategy::DakotaStrategy ()

defaultconstructo (shoud notbe used)

The default constrctor shouldnot be used.stratggyRepis NULL in this case(a populatedprodem dbis
neededo build a meanimgful DakotaStrateyy object). This makesit necessaryo checkfor NULL in the
copy constructg, assignmentperato, anddestructa

6.322.2 DakotaStrategy::DakotaStrategy ( ProblemDescDB& problemdb)

constrietor.

Usedin main.Cinstantiationto build the envelope. This constrictor only needso extractenowh datato
properly executegetstratayy, sinceDakotaStratgy::DakotaStratgy(BaseConstretor, prodem db) builds
theactualbaseclassdatainheiited by the derivedstratayies.
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6.322.3 DakotaStrategy::DakotaStrategy (constDakotaStrategy & strat)

copy constructa

Copy constrietor managssharingof stratgyyRepandincremeiting of referenceCount.

6.322.4 DakotaStrategy:: ~DakotaStrategy () [Vvirtual ]

destructa

DestructodecrematsrefereweCountandonly deletesstratggyRepwhenrefelenceCoutreachegero.

6.322.5 DakotaStrategy::DakotaStrategy (BaseConstructor, ProblemDescDB& problemdb)
[ protected]

constretor initializes the baseclasspart of letter classeq BaseConstructooveroading avoids infinite
recursio in thederived classconstrietors- Coplien,p. 139)

This constructo is the onewhich mustbuild the baseclassdatafor all inheiited stratejies. getstrategy()
instantiates derived classletterandthederived construtor selectghis baseclassconstructoin its initial-
izationlist (to avoid therecusionof thebaseclasscorstructorcalling getstratgy() again). Sincetheletter
IS therepresentationits representatiopointeris setto NULL (anuninitializedpointer causegprablemsin
~DakotaStategy).

6.32.3 Member Function Documentation

6.323.1 DakotaStrategy DakotaStrategy.:operator= (constDakotaStrategy & strat)

assignmenbperato.

Assignmenbperato decremets referanceCounfor old stratgyyRep,assignsew stratgyyRep,andincre-
mentsrefererreCountor new stratgyRep

6.323.2 void DakotaStrategy::run _iterator (Dakotalterator & the_iterator, DakotaModel &
the_mockl)

Cornveniencefunction for invoking an iteratoron a modeland managng parallelism. Function mustbe
publicdueto useby MINLPNode.

Thisis acorveniencefunctionfor encapslating the parallelfeatues(init/sere/etc.) of runring aniterator
It doesnot requre a stratggyRepforward sinceit is only usedby letter objects. While it is currently a
public functiondueto its usein MINLPNode, this usagestill involvesa stratey letterobject.

6.323.3 void DakotaStrategy::initialize graphics (const DakotaModel & mode) [ pr ot ect ed]

corveniencedunction for initialization of 2D graghicsanddatatabulation.

Thisis a corvenienceunction for encapsulatingraphic initialization operatims. It is nota pulic func-
tion for which a stratgyRepforward would be neededratherit is usedexclusively by letterobjeds.
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6.323.4 DakotaStrategy * DakotaStrategy::get strategy ( ProblemDescDB& problemdb)
[ private]
Usedby theervelgpeto instantiatehe correct letterclass.

Usedonly by theernvelopeconstrctorto initialize stratgyRepto theapprgriatederived type,asgivenby
thestratgyyNane attribute.

6.323.5 ProblemDescDB& DakotaStrategy::prob_descdb () const [i nline, private]

returrs the problemdescriptio databae(probDescDB).
Usedonly by the copy constrictor (otherwise stratgyyRepforwardneededl

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ DakotaStratgy.H
¢ DakotaStratgy.C
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6.33 DakotaString ClassReference

DakotaStrirg class,usedasmainstringclassfor Dakota.

#i ncl ude <DakotaString. H>

Public Methods

e DakotaString()
Defaultconstructor

DakotaString(constDakotaStrirg &a)
Defaultcopyconstructor

DakotaString(constcharxinitial _val)
Copyconstrictor fromstandad C char array.

~DakotaStrirg ()
Destructor

void testClasg)
Classunit testmethod.

DakotaString& toUpper()
Corvertto uppercasestring.

void upper ()
DakotaString& toLower ()

Corvertto lower casestring.

void lower ()
bod contains(corst charxsubStriry) const

Returngrue if DakotaString containschars substring

boolisNull () corst
Returngtrue of DakotaSring is empty

charx data() const
Returnspointerto standad C char array.

DakotaString& operato= (corst DakotaString&)
Normalassignmenbpertor.

DakotaString& operato= (corst DAKOTA _BASE_STRING &)
Assignmenbpenmtor for basestring.

DakotaString& operato= (corstcharsx)
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Assignmenobperator, standad C charsx.

e opeatorconstcharx () const

Theopeiator() returnspointerto standad C char array.

6.33.1 Detailed Description

DakotaStrirg class,usedasmainstringclassfor Dakota.

The DakotaStringclassis the commonstring classfor Dakota. It providesa comman interfacefor string
operdionswhethe inheiting from the STL basicstringor the RogueWave RWCStringclass

6.33.2 Member Function Documentation

6.332.1 void DakotaString::t estClasy()

Classunit testmethal.

Unit testmethal for the DakotaStringclass. Provides a quick way to testthe basicfunctiorallity of the
class.Utilizes theasserfundion to testfor correctresswill abortif anunexpectedanswelis receved.

6.332.2 void DakotaString::upper ()
Privatemetha which corvertsDakotaStringto upper. Utilizesa STL iteratorto stepthroudh thestringand

thencallsthe STL toupper() method Needsto be dore this way becase STL only providesa singlechar
toupper method

6.332.3 void DakotaString::lower ()
Privatemetha which cornvertsDakotaSting to lower. Utilizesa STL iteratorto stepthroughthestringand

thencallsthe STL tolower() methal. Needsto be dore this way becaus&TL only providesa singlechar
tolowermethod

6.332.4 bool DakotaString::contains (constchar x subString const

Returngrueif DakotaStringcontairs chak substring

Returngtrue of the DakotaStringcontainsthe char subString.Callsthe STL rfind() method thenchecks
if substringwasfound within the DakotaString

6.332.5 char x DakotaString::data () const

Returngpointerto standardC chararray

Returnsapointerto c stylechararray Neededo mimick theRogle Wave stringclass.USEWITH CARE.
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6.332.6 DakotaString::operator constchar « () const

The opeator()retunspoirter to standardC chararray

Theoperato() retumsa pointerto a charstring. Usesthe STL ¢ str() methal. This allows for the Dakota-
Stringto beusedin methodcallswithout having to call the datd) or c_str() method.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ DakotaStrirg.H
e DakotaStrirg.C
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6.34 DakotaVarConstraints ClassReference

Baseclassfor thevarialle constraintslasshierachy.
#i ncl ude <Dakot aVar Constrai nts. H>

Inheilitancediagramfor DakotaVarConstraints::

| DakotaVarConstraints

t
[ [ [ |

AllMergedVarConstraints AllVarConstraints FundamentalVarConstraints| MergedVarConstraints
g

Public Methods

e DakotaVarConstrainty)
defaultconstrudor.

DakotaVarConstraintgconstProblanDescDB&problem db, constDakotaStrirg &vars type)
standad constructor

DakotaVarConstraint§constDakotaVarConstraintstvc)
copyconstructor

virtual ~DakotaVarConstrainty)
destructor

DakotaVarConstraintperdor= (constDakotaVarConstraintsvc)
assignmenopemtor.

e virtual constDakotaReal\dor & contiruouslower_bounds () corst
returntheactivecontinuots variable lower bounds.

¢ virtual void contiruouslower_bounds (constDakotaReal\¥écta &c | _bnds)
settheactivecontinuots variable lower bounds.

e virtual constDakotaReal\édor & contiruousuppe _bourds () const
returnthe activecontinuots variable upperbourds.

e virtual void contiruousupper_bownds (constDakotaReal\cta &c .u_bnds)
settheactivecontinuots variable upperbourds.

e virtual constDakotalrtVector& discretelower bownds() const
returntheactivediscretevariable lower bounds.

¢ virtual void discretelower_bounds(constDakotaintVector&d 1 _bnds)
settheactivediscretevariablelower bounds.
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e virtual constDakotalrtVector& discreteupper_bowunds() corst

returntheactivediscretevariable upperbounds.

e virtual void discreteupper_bownds (constDakotaintVector&d _u_bnds)

settheactivediscretevariable upperbounds.

e virtual void write (ostream&s) corst

write a variable constrints objectto an ostream.

e virtual void read(istream&s)

reada variable constrintsobjectfromanistream.

e constsizet & numlinearineg.constraims () const

returnthe numberof linear inequalityconstaints.

e constsizet & numlineareg.constrainty) const

returnthe numberof linear equalityconstaints.

e constDakotaRealMatrix& linear.ineg.constraintcoefs () const

returnthelinear inequalityconstaint coeficients.

e constDakotaReal\éctor& linearineg.constrain_lower_bourds () const

returnthelinear inequalityconstaint lower bounds.

e constDakotaReal\éctor& linearineg.constrain_upperbourds () const

returnthelinear inequalityconstaint upperbounds.

e constDakotaRealMatrix& linear.eg.constraim_coefs () const

returnthelinear equalityconstaint coeficients.

e constDakotaReal\ctor& lineareqg.constrainttargets() const

returnthelinear equalityconstaint targets.

ProtectedMethods

e DakotaVarConstraintdBaseConstructoconstProdemDescDB&problem db)

constructorinitializes the baseclasspart of letter classes(BaseConstruor overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

¢ void mange.linear_corstraints(constProblenDescDB&problem.db, constsizet &num _vars)

performcheds on userinput, corvert linear constaint coeficientinput to matrices,and assigndefaults.

e sizet numactive_varables() const

returnnumberof activevariables.
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ProtectedAttrib utes

e DakotaStringvariadesType
All, Merged, AllMerged, or Fundameatal.

o shortdiscreteFlag

flagsdiscretevariablemode

e sizet numLirearlne@onstraints

numberof linear inequalityconstaints.

e sizet numLinearEqCostraints

numberof linear equalityconstaints.

¢ DakotaRealMatriXinearlreqConstraintCdés

linear inequdity constaint coeficients.

e DakotaRealMatriXinearEqCastraintCoef

linear equalityconstaint coeficients.

¢ DakotaReal¥éctorlinearlreqConstraitLowerBnds

linear inequdity constaint lower bourds.

e DakotaReal\éctorlinearlreqConstraitUpperBnd

linear inequdity constaint uppe bourds.

e DakotaReal\éctorlinearEdConstraintargets

linear equalityconstaint targets.

Private Methods

e DakotaVarConstraintsc getvar_constraintgcorst ProdemDescDB&problem.db)

Usedonly by the constructorto initialize varConstaintsRepo the appropriate derivedtype

Private Attrib utes

e DakotaVarCamstraints« varCorstraintsRep

pointerto theletter (initialized only for the ervelope).

e int refeenceCoun

numberof objectssharingvarConstaintsRep.
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6.34.1 Detailed Description

Baseclassfor thevarialle constraintslasshierachy.

The Dakota\arConstraintsclassis the baseclassfor the class hierachy managng linear and bourd
constraims on the variades. Using the variable lower and upper bourds arrays and linear con-
straint coeficients and bourds from the input specification,differentderived classesdefine different
views of this data. For memoy efficiency and enhaced polymorphism, the variade constrints hi-
erarcly empoys the "letter/ervelope idiom” (see Coplien "Advanced C++", p. 133, for which the
baseclass (DakotaVarConstraits) senes as the ervelope and one of the derived classes(selectedin
DakotaVarConstraints::gevar_constrains()) senesastheletter

6.34.2 Constructor & Destructor Documentation

6.342.1 DakotaVarConstraints::Dak otaVarConstraints ()

defaultconstructa

The defadt constretor: varCorstraintsRefs NULL in this case(a populatedproblem db is neeed to
build a mearingful DakotaVarConstraintbject) This makesit necessaryo checkfor NULL in thecopy
constrictor, assignmenoperdor, anddestrutor.

6.342.2 DakotaVarConstraints::Dak otaVarConstraints (const ProblemDescDB& problemdb,
constDakotaString & varstype
standardtonstrictor.

The ervelopeconstrutor only needgo extract enowgh datato propely execue getvar constraits, since
the corstructoroveroadedwith BaseConstructdouilds the actualbaseclassdatainheritedby the derived
classes.

6.342.3 DakotaVarConstraints::Dak otaVarConstraints (constDakotaVarConstraints & vc)

copy constructa

Copy constrietor managssharingof varConstraitsRepandincrenentingof refelenceCouh

6.342.4 DakotaVarConstraints:: ~DakotaVarConstraints () [vi rtual ]

destructa

DestructordecrenentsrefeenceCounandonly deletesvarCorstraintsRepvhenrefelenceCounreaches
zero.

6.342.5 DakotaVarConstraints::Dak otaVarConstraints (BaseConstructa, constProblemDescDB
& problemdb) [ protected]

constretor initializes the baseclasspart of letter classesBaseConstructooverdoading avoids infinite
recursia in thederived classconstretors- Coplien,p. 139)

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.34DakotaVarConstraints ClassReference 159

Thisconstrutor is theonewhichmustbuild thebaseclassdatafor all derivedclasses getvar_constrais()
instantiatesa derived classletter andthe derived constructo selectsthis baseclassconstructo in its ini-
tializationlist (to avoid recursia in the baseclassconstrutor calling getvar_constraint§) agan). Since
theletter IS therepresetation,its rep pointeris setto NULL (anuninitialized pointercausegproblemsin
~Dakota\arConstraints).

6.34.3 Member Function Documentation

6.343.1 DakotaVarConstraints DakotaVarConstraints:: operator= (constDakotaVarConstraints
& Vo)
assignmenbperato.

Assignmentbopeator decementsrefelenceCounfor old varCorstraintsRepassignsew varConstrants-
Rep,andincrenentsreferenceCounfor new varCorstraintsRep.

6.343.2 void DakotaVarConstraints::manage.linear constraints (const ProblemDescDB&
problemdb, constsizet & num_varg [ prot ect ed]
perfam checkson userinput, corvertlinearconstrait coeficient inputto matricesandassigndefauts.

Cornveniencefundion calledfrom derived classconstrictors. The numker of variabes active for applying
linearconstraits is passedip from the particuar derivedclass.

6.343.3 DakotaVarConstraints = DakotaVarConstraints::get.var constraints (const
ProblemDescDB& probem.db) [ pri vat e]

Usedonly by the constrtor to initialize varCastraintsRepo the appiopriatederivedtype.

InitializesvarConstrantsRepto the apprriatederived type,asgivenby the variadesTypeattribute.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DakotaVarConstraints.H
e DakotaVarConstraints.C
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6.35 DakotaVariables ClassReference

Baseclassfor thevariabes classhierachy.
#i ncl ude <Dakot aVari abl es. H>

Inheitancediagramfor DakotaVariables::

| DakotaVariables |
t

|
| AIIMergedVariabIes| | AllVariables | |FundamentaIVariabIe|s| MergedVariables

Public Methods

e Dakota\ariables()
defaultconstrudor.

Dakota\ariables(constProblemzscDB&problemdb)
standad constructor

Dakota\éariables(constDakotaString&vars_type)
alternateconstrictor.

Dakota\ariables(constDakotalaliables&vars)
copyconstructor

virtual ~Dakota\ériables()
destructor

Dakota\eriablesoperato= (corst Dakota\arisbles&vars)

assignmenopemtor.

e virtual sizet tv () const
Returngtotal numberof vars.

e virtual sizet cv () const
Returnsnumberof activecontinuots vars.

e virtual sizet dv () corst
Returnshumberof activediscretevars.

e virtual constDakotaReal\édor & contiruousvarialles () corst
returntheactivecontinuots variables.

e virtual void contiruousvarialles (constDakotaReal\édor &c _vars)
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settheactivecontinuots variables.

e virtual constDakotalrtVector& discretevariabes () const
returntheactivediscretevariables.

e virtual void discretevarialles (constDakotaintVector&d vars)
settheactivediscretevariables.

e virtual constDakotaStrirgArray & cortinuousvarialle_labels() corst
returntheactivecontinuots variable labels.

e virtual void contiruousvariable_labels(corst DakotaStringrray &cv labels)
settheactivecontinuows variable labels.

e virtual constDakotaStrigArray & discretevariabe_labels() const
returntheactivediscretevariable labels.

e virtual void discretevarialle_labels(constDakotaStrigArray &dv labels)
settheactivediscretevariablelabels.

e virtual constDakotaReal\édor & inactive_continwousvarables() const
returntheinactivecontinuots variables.

¢ virtual void inactive_continwousvariables(corst DakotaReal\écta &i .c_vars)
settheinactivecontinuots variables.

e virtual constDakotalrtVector& inactive_discretevariables() const
returntheinactivediscretevariables.

e virtual void inactive_discretevariables (constDakotalrtVector&i -d_vars)
settheinactivediscretevariables.

e virtual sizet acv() const
returnstotal numker of continuausvars.

e virtual sizet adv() const
returnstotal numker of discretevars.

e virtual DakotaReal\édor all_continwousvariabes () const
returnsa singlearray with all continuousvariables.

e virtual DakotaintVectorall_discretevarables() const
returnsa singlearray with all discretevariables.

e virtual void read(istreamé&s)
reada variablesobjectfromanistream.

e virtual void write (ostream&s) corst
write a variablesobjectto an ostream.
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e virtual void readannotatedistream&s)
reada variablesobjectin annotatedformatfroman istream.

¢ virtual void write_annot&ed (ostream&s) const
write a variablesobjectin annaatedformatto an ostream.

e virtual void read(DakotaBiStrean&s)
reada variablesobjectfromthebinary restartstream.

e virtual void write (DakotaBdStream&s) const
write a variablesobjectto the binary restartstream.

e virtual void read(UnPackBuffer &s)
reada variablesobjectfroma paded MPI buffer.

e virtual void write (PackBufer &s) const
write a variablesobjectto a paded MPI buffer.

e void write_takular (ostream&s) const
write a variablesobjectin tabular formatto an ostream.

Dakota\ariablescopy () const

for usewhena true copyis neededtherepresentationis _not. shaed).

constDakotalrtList & memed.integerlist () const

returnsthelist of discretevariablesmeigedinto a continuais array.

constDakotaString& variablestype () const
returnsthevariablestype: All, Merged, AllMerged, or Fundamatal.

ProtectedMethods

o Dakotaleriables(BaseConstructoronstProblenDescDB&problem_db)

constructorinitializes the baseclasspart of letter classes(BaseConstruor overloadng avoidsinfinite
recussion in the derivedclassconstrucors - Coplien,p. 139).

ProtectedAttrib utes

e DakotalrtList megedintegerList
thelist of discretevariablesfor which integrality is relaxedby meging theminto a continuousarray.

e DakotaStringvariaesType
All, Merged, AllMerged, or Fundameatal.

e shortaprepoFlag
usedto trigger specialbehaviorin write(osteam&).
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Private Methods

e virtual void copy_rep (corst DakotaVariables«varsrep)
Usedby copy() to copytheconters of a letter class.

o DakotaVariablesx getvarialdes (constProblenDescDB&problemdb)

Usedby the standad envelopeconstrudor to instantiatethe correct letter class.

o Dakota\é&riablesx getvariables (constDakotaString&vars_typée) const
Usedbythealternateenvelopeconstructoyrby readfunctions andbycopy() to instantiatea new letterclass.

Private Attrib utes

e Dakota\ariablesx variablesRep

pointerto theletter (initialized only for the ervelope).

e intrefelenceCoun
numberof objectssharingvariablesRep.

Friends

¢ int opeator==(corst DakotaVariades &varsl constDakotaVariables&vars2)

equalityoperator.

6.35.1 Detailed Description

Baseclassfor the varialles classhierachy.

The DakotaVariablesclassis the baseclassfor the classhierarcly providing design,uncetain, andstate
variabesfor cortinuousanddiscretedomainswithin a DakotaMadel. Usingthefundamentakrraysfrom
theinput specificationdifferentderived classeslefinedifferentviews of the data. For memoryefficiency
and enrancedpolymorplism, the varialdes hierarcly emplgs the "letter/ervelopeidiom” (seeCoplien
"AdvarcedC++", p. 133),for which the baseclass(DakotaVeriables)senesasthe ervelopeandoneof
thederived classegselectedn DakotaVanables::getvariableg)) senesastheletter.

6.35.2 Constructor & Destructor Documentation

6.352.1 DakotaVariables::DakotaVariables()

defaultconstructa

Thedefault constrctor: variablesReps NULL in this case(a popuatedprablem.db is neeadto build a
meanimgyful DakotaVariablesobject). This malkesit necessaryo checkfor NULL in the copy construtor,
assignmentperato, anddestructa
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6.352.2 DakotaVariables::DakotaVariables(const ProblemDescDB& problemdb)

standardonstrictor.

Thisis the primarty envelope constrictorwhich usesproblem dbto build afully popuatedvariablesobject.
It only need to extract enaugh datato propely exeaite getvariables(poblemdb), sincethe constructo
overloadedwith BaseConstructduuilds theactualbaseclassdatainheritedby the derived classes.

6.352.3 DakotaVariables::DakotaVariables(const DakotaString & vars.typé

alternatecorstructor

Thisis thealternateernvelgpeconstretor for instantiationonthefly. Sinceit doesnothave accesso prob
lem_db, the letter classis not fully populated. This constructo execuesgetvariabdes(\varstype), which
invokesthe default construtor of the derived letter class,whichin turninvokesthe default construtor of
thebaseclass.

6.352.4 DakotaVariables::DakotaVariables(constDakotaVariables & vars)

copy constructe

Copy constrietor managssharingof variablesReandincremeting of referanceCount.

6.352.5 DakotaVariables::~Dakotavariables() [virtual ]

destructa

DestructodecrenentsrefelenceCounandonly deletessariablesRepvhenrefeenceCoutireachs zero.

6.352.6 DakotaVariables::DakotaVariables (BaseConstructo, const ProblemDescDB&
problemdb) [ protect ed]

constretor initializes the baseclasspart of letter classesBaseConstructooveioading avoids infinite
recursia in thederived classconstrietors- Coplien,p. 139)

This corstructoris the onewhich mustbuild the baseclassdatafor all derived classes. getvarialles()
instantiatesa derived classletter andthe derived constructo selectsthis baseclassconstructo in its ini-
tialization list (to avoid the recusion of the baseclassconstrtor calling getvariableg) again) Since
the letter IS the repesentationits represetation pointer is setto NULL (anuninitialized pointer causes
prodemsin ~Dakota\eriables).

6.35.3 Member Function Documentation

6.353.1 DakotaVariables DakotaVariables::operator= (constDakotaVariables & vars)

assignmenoperatao.

Assignmenbpeator decremets refeenceCounfor old variablesRepassignsew variabesRep,andin-
cremers refererceCountor new variablesRep.
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6.353.2 DakotaVariables DakotaVariables::copy () const

for usewhenatruecopy is neededtherepresetationis not_shared)

Deepcopiesare usedfor historymechaismssuchasbest\ariablesanddatapairssincethesemustcata-
loguecopies(andshouldnotchangeastherepresentatiowithin currenVariableschangs).

6.353.3 DakotaVariables x DakotaVariables::ge variables (const ProblemDescDB& problemdb)
[ private]

Usedby the standarcervelgpe constructo to instantiatehe correctletterclass.

Initializes variablesRepo the appopriatederived type, asgiven by prablem.db attributes. The standad
derived classcorstructorsareinvoked.

6.353.4 DakotaVariables x DakotaVariables::get variables(const DakotaString & vars.typé const
[ private]

Usedby the alternateervelope constretor, by readfundions, andby copy() to instantiatea new letter
class.

Initializes variablesRepo the appr@riate derived type, asgiven by the vars type attribute. The default
derived classcorstructorsareinvoked.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e Dakota\ariables.H
e DakotaVariables.C
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6.36 DakotaVector ClassTemplate Reference

Templateclassfor the Dakotanumeical vecta.
#i ncl ude <Dakot aVect or. H>

Inheilitancediagramfor Dakotavector::

\Y4

DakotaBaseVector< T

DakotaVector

Public Methods

e Dakota\ecta ()
Defaultconstructor

Dakota\kecta (sizet size)
Constructorwhich takesan initial size

Dakota\ecta (sizet size,constT &initial _val)
Constructorwhich takesan initial sizeandaninitial value

Dakota\ecta (corst Dakota\ecta< T > &a)
Copyconstrictor.

Dakota\kctor (constT xp, sizet size)

Constructoycreatesarray of size with initial value<T> p.

~Dakota\kctor ()

Destructor

void testClasg)

Classunit testmethod.

void read(istream&s)

Readsa DakotaVectorfroman input stream.

void read(istream&s, DakotaAray< DakotaStrirg > &label_array)
Readsa DakotaVectorand associatedabel array froman input stream.

void readpartial (istream&s, sizet startindex, sizet numitems)

Readsart of a DakotaVectorfromaninput stream.
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void readpartial (istream&s, sizet startindex, sizet numitems, DakotaArrey < DakotaStrirg >
&label array)

Read9art of a DakotaVectorandthe correspanding labelsfroman input stream.

void readanndated(istream&s, DakotaArray< DakotaString> &label_array)
Readsa DakotaVectorandassociatedabel array in annotatedroman input stream.

void print (ostrean&s) const
Prints a Dakota\Vectorto an outpu stream.

void print (ostream&s, constDakotaArray< DakotaString> &label_array)const
Prints a DakotaVectorand associatedabel array to an outputstream.

void print_partial (ostream&s, sizet startindex, sizet numitems)const
Prints part of a Dakota\ectorto an output stream.

void printpartial (ostream&s, sizet startindex, sizet numitems, const DakotaAray<
DakotaStrirg > &label_array) const

Prints part of a Dakota\ectorandthe correspading labelsto an outputstream.

void print_aprepo (ostream&s, constDakotaArray< DakotaSting > &label_array) const
Prints a DakotaVlectorand associatedabel array to an outputstreamin aprepro format.

void print_partialaprero (ostream&s, sizet startindex, sizet numitems, constDakotaAray<
DakotaStrirg > &label_array) const

Prints part of a Dakota\ectorandthe correspading labelsto an outputstreamin aprepro format.

void print_anndated(ostream&s, constDakotaArray< DakotaStrirg > &label_array) const
Prints a DakotaVectorand associatedabel array in annotatedform to an outputstream.

void read(DakotaBiStream&s, DakotaArray< DakotaStrig > &label_array)
Readsa DakotaVectorand associatedabel array froma binary input stream.

void print (DakotaBoStrean®&s, constDakotaArray< DakotaString> &label_array)const
Prints a DakotaVectorand associatedabel array to a binary outpu stream.

void read(UnPadBuffer &s)
Readsa DakotaVectorfroma buffer after an MPI receive

void read(UnPadBuffer &s, DakotaAray< DakotaSting > &label_array)
Readsa DakotaVectorand associatedabel array froma buffer after an MPI receive

void print (PackBuffer &s) const
Writesa Dakota\éectorto a buffer prior to an MPI send.

void print (PackBuffer &s, constDakotaArray< DakotaString> &label_array)const
Writesa Dakota\ectorandassociaedlabel array to a buffer prior to an MPI send.

Dakota\ecta< T > & operato= (corst Dakota\ecta< T > &a)
Normal constassignmat opeator.
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e Dakota\kctor< T > & operaor= (constT &ival)

Setsall elementsn selfto thevalueival.

e operato T * () corst

Corvertsthe Dakota\ectorto a standad C-stylearray. Usewith care!

Private Methods

e void copy_array(constT *p, sizet size)

Deepcopiesthearray pointedto by {p} into thisarray. Private functionfor {opemtor=(constT %p)} and
the constructor{Dakota\ectoiconstTx p, sizet size}.

6.36.1 Detailed Description
template<classT> classDakotaVecta < T >

Templateclassfor the Dakotanumeical vecta.

The Dakota\kedor classis thenumeric vecta class. It inheritsfrom the comnon vectorclassDakotaBase
vectorwhich providesthe sameinterfacefor boththe STL and RW vecta classes.If the STL versiin
of DakotaBase¥ctoris basedon the valarray classthensomebasicvectoroperatios suchas+ , x are
available. This classaddsfundionallity to read/prith vectos in avariety of ways

6.36.2 Constructor & Destructor Documentation

6.362.1 template<classT> DakotaVecta < T >::DakotaVector (constT * p, sizet sizg

Constructe, createsarrayof size,with initial value<T> p.

Assignsupto sizevalues in arrayto p, usesthe privatecopy .arraymethod

6.36.3 Member Function Documentation

6.363.1 template<classT> void DakotaVector< T >::testClasy()

Classunit testmethal.

Unit testmethodfor the Dakota\ectorclass. Provides a quick way to testthe basicfuncionallity of the
class.Utilizes theasserfundion to testfor correctresswill fail if anunexpectedanswelis receved.
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6.363.2 template<classT> DakotaVector< T > & DakotaVecta < T >::operator= (constT &
ival)

Setsall elementsn selfto thevalueival.

Assignsall valuesof arraytoival. If STL, useghevectorassigmmethodbecasethereis nooperato=(ival).

Reimplemetedfrom DakotaBase¥dor.

6.363.3 template<classT> void DakotaVecta < T >::copy array (constT x p, sizet sizg
[ private]

Deepcopiesthe arraypointedto by {p} into this array Privatefunction for {opeator=(castT *p)} and
the construtor { Dakota\edor(corst T« p, sizet size)}.
Firstresizeghevecta to correctsizeandthenassigneachvalueusingthe operata[ ](i).

Thedocumentatiorfor this classwasgereratedrom thefollowing file:

e Dakota\ectorH
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6.37 Datalnterface ClassReference

Containerclassfor interfacespecificatiordata.

#i ncl ude <Dat al nterface. H>

Public Methods

e Datalnterbce ()
constructor

¢ Datalnterae (constDatalnteface&)

copyconstructor

e ~Datalnteface()

destructor

e Datalnterbe & operato= (corst Datalnterfice&)
assignmenopemtor.

e int opeator==(corst Datalnterbce&)

equalityoperator.

e void write (ostream&s)
write a Datalnterfaceobjectto an ostream.

e void read(UnPadkBuffer &s)

reada Datalnterfaceobjectfroma paded MPI buffer.

¢ void write (PackBufer &s)
write a Datalnterfaceobjectto a padked MPI buffer.

Public Attrib utes

e DakotaStringinterfaceype

the interface selection: application system/fork/dect/xml or approximation-
ann/rsm/mas/hermite/ksm/mpa/taylor/hiarchical.

e DakotaStringidinterface
string identifierfor an interfacespecificaion dataset(fromtheid_interfacespecificdion in InterfSetld ).

e DakotaStringinputFilter
theinputfilter for a simulation-basedhterface(fromthei nput _f i | t er specificationin InterfA pplic).

e DakotaStringoutpttFilter
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theoutpultfilter for a simulation-baseéhterface(fromtheout put _f i | t er specificaionin InterfA pplic).

e DakotaString-ist analysisDivers

the setof analysisdrivers for a simulation-baedinterface(fromthe anal ysi s_dri ver s specificaion
in InterfA pplic).

e DakotaStringparameersFile

the parameers file for systemcall and fork interfaces(from the par anet er s_f i | e specificationin
InterfA pplic).

e DakotaStringresultsFile
theresultsfile for systentall andfork interfaceg(fromther esul t s_f i | e specificatiorin InterfA pplic).

e DakotaStringanalysisUsage

the analysiscommandusage string for a systenctall interface(fromtheanal ysi s_usage specificaion
in InterfA pplic).

¢ shortaprepoFormatFlag

theflag for aprepro formatusage in the parametes file for systentall andfork interfaces(fromtheapr e-
pr o specificdion in InterfA pplic).

e shortfileTagFlag

theflag for file tagging of parametes andresultsfilesfor systentall andfork interfaces(fromthefi | e_-
t ag specificdion in InterfA pplic).

¢ shortfileSaveFlag

theflag for savingof parametes andresultsfilesfor systentall andfork interfaces(fromthef i | e_save
specificationin InterfA pplic).

e int procsPerAnalysis

processas per parallel analysisfor a directinterface(fromthepr ocessor s_per _anal ysi s specifica-
tion in InterfA pplic).

e DakotaString-ist xmIHostNames
namesof hostmadinesfor an XML interface(fromthehost nanes specificationn InterfA pplic).

e DakotalrtArray xmlPracsPerHost

processaos per hostmadine for an XML interface (from the pr ocessor s_per _host specificationin
InterfA pplic).

e DakotaStringinterfaceSychraization

parallel modefor a simulation-basd interface: syndronousor asyntironous(fromtheasynchr onous
specificationin InterfA pplic).

e intasynclhocalEvelConcurracy

evaluation concurency for asyntironous simulation-basedinterfaces (from the eval uati on._-
concur r ency specificatiorin InterfA pplic).

e int asyncthocalAnalysisConcurrecy

analysisconarrencyfor asyndironoussimulation-baseéhterfaces(fromtheanal ysi s_.concur r ency
specificationin InterfA pplic).
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int evalSeners

numberof evaluationserves to be usedin the parallel configuation (fromtheeval uati on_servers
specificationin InterfA pplic).

DakotaStringevalSchedling

theschedulingapproacd to beusedfor concurent evaluatiors within aniterator (fromtheeval uat i on_-
sel f schedul i ng andevaluationstatic schedulingspecificaionsin InterfA pplic).

int analysisSersrs

numberof analysisserves to be usedin the parallel configuation (fromtheanal ysi s_ser ver s speci-
ficationin InterfA pplic).

DakotaStringanalysisSchading

the schedulingapproach to be usedfor concurentanalyseswithin a functionevaluation(fromtheanal -
ysi s_sel f schedul i ng andanal ysi s_st ati c_schedul i ng specificationsn InterfA pplic).

DakotaStringfailAction

the selectedaction upon capture of a simulationfailure: abort, retry, recover, or continuaion (from the
fai | ur e_capt ur e specificaion in InterfA pplic).

int retryLimit
thelimit onretriesfor captued simulationfailures(fromther et r y specificdion in InterfA pplic).

DakotaReal\éctorrecoreryFn\als

the functionvaluesto be returnedin a recovery operation for captuled simulationfailures(fromther e-
cover specificationin InterfA pplic).

shortactiveSet\éctaFlag

active setvector: 1=variable (ASVcontrol on), O=constant(ASVcontmol off) (fromtheacti ve_set _-
vect or specificationn InterfA pplic).

DakotaStringapprxType
the selectedapproximationtype: global, multipoint,local, or hierarchical.

DakotaStringactuallrierfacePtr

pointerto theinterfacespecificatiorfor constructingthe truth modelusedin building local and multipoint
approximatiors (fromtheact ual _i nt er f ace_poi nt er specifiationin InterfA pprox).

DakotaStringactuallnerfaceResponsesPtr

pointerto theresporsesspecificatiorfor constructinghetruth modelusedin building local approximations
(fromtheact ual _i nt er f ace_r esponses_poi nt er specificdion in InterfA pprox). Thisallowsdif-
ferencesn gradientspecificationdbetweertheresponssusedto build theapproximationandtheresporses
computedromthe approximation.

DakotaStringlowFidelitylnterfacePtr

pointer to the low fidelity interface specificationusedin hierarchical approximatiors (from the | ow -
fidelity. nterface_pointer specifiationin InterfA pprox).

DakotaStringhighFicelityInterfacePtr

pointer to the high fidelity interfacespecificdion usedin hierarchical approximations(fromthe hi gh.-
fidelity. nterface_poi nter specifiationin InterfA pprox).
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DakotaStringapprxDaceMetlodPtr

pointer to the designof experimentsmethodusedin building global approximatiors (from the dace.-
nmet hod_poi nt er specificaion in InterfA pprox).

e DakotaStringapprxSampleRese

samplereuseselectiorfor building global approximations:none all, or region (fromther euse_sanpl es
specificationn InterfA pprox).

e DakotaStringapprxCorrection

correctionapproad selectionfor global and hierarchical approximatiors: offset,scaled,or beta(fromthe
correct i on specificationin InterfA pprox).

e shortapprxGradUsagFlag

flags the useof gradierts in building globa approximatiors (fromthe use_gr adi ent s specifiation in
InterfA pprox).

¢ DakotaReal¥éctorkrigingCorrelatims

vectorof correlationsusedin building a kriging approximation(fromthecor r el at i ons specificatiorin
InterfA pprox).

Private Methods

e void assign(constDatalnterbce&datainterface)

corveriencefunctionfor settingthis objectsattributesequd to theattributesof theincomingdata interface
object(usedby copyconstructorand assignmenbpeator).

6.37.1 Detailed Description

Containerclassfor interfacespecificatiordata.

The Datalrterfaceclassis usedto containthe datafrom a interface keyword specification. It is popu

latedby ProblemDescDB::intéacekwhardler() andis queriedoy theProblem2scDB::get< datatye>()

functions. A list of Datalrterfaceobjeds is maintainedn ProblenDescDB::interhceList onefor eachin-
terfacespecificationin aninput file. Default valuesare managd in the Datalnterbceconstructa Data
is public to avoid maintainingset/getfunctions, but is still encagulatedwithin ProblenbescDB since
ProblenDescDB::interficeListis private (a similar modelis usedwith SuriogateDataFiat objectscon-
tainedin DakotaAproximation andwith ParallelismLevel objectscontairedin ParallelLibrary).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e Datalnteface.H
e Datalnteface.C
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6.38 DataMethod ClassReference

Containerclassfor methal specificatiordata.
#i ncl ude <Dat aMet hod. H>

Public Methods

o DataMethod)
constructor

¢ DataMethodconstDataMethad &)
copyconstructor

e ~DataMethdl ()
destructor

e DataMethod® opeator=(corst DataMethod)
assignmenopentor.

e int opeator==(corst DataMethod)

equalityoperator.

e void write (ostreanm&s)
write a DataMethal objectto an ostream.

¢ void read(UnPadkBuffer &s)
reada DataMethodobjectfroma paded MPI buffer.

¢ void write (PackBufer &s)
write a DataMethal objectto a paded MPI buffer.

Public Attrib utes

e DakotaStringmethodName
themethodselection:oneof thedot, npsol,opt++, apps,sgopt,nond dace or parameterstudymethods.

e DakotaStringidMethad

string identifier for the methodspecificdion data set(fromthei d_net hod specificéion in MethodInd-
Control).

e DakotaStringvariaesPointer

string pointer to the variablesspecificationto be usedby this method(fromthe var i abl es_poi nt er
specificationin MethodInd Control).

e DakotaStringinterfacePnter
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string pointer to the interface specificationto be usedby this method(fromthe i nt er f ace_poi nt er
specificationin Methodind Control).

DakotaStringresposesPointer

string pointer to the respasesspecifiation to be usedby this method(fromther esponses_poi nt er
specificationin MethodInd Control).

DakotaStringmodelTlype

model type selection: single nested,or layered (from the nodel _t ype specificationin MethodInd-
Control).

DakotaStringsubMethaPointer

string pointerto the sub-iteator usedby nestednodelgfromthesub_net hod_poi nt er specificatiorin
MethodInd Control).

DakotaStringoptioralinterfaceResponsesPointer

string pointer to the responss specificationusedby the optiond interfacein nestednodels(fromthei n-
terface._responses_poi nt er specificationn MethodIndControl).

DakotaReal\éctorprimaryCoefs

the primary mappingmatrix usedin nestedmodelsfor weightingcontributions from the sub-iteator re-
sponsesn the top level (objective)functions(from the pri mar y_mappi ng_mat r i x specificationin
MethodInd Control).

DakotaReal\éctorsecondryCoefs

the secomlary mappingmatrix usedin nestedmodelsfor weighting contributions from the sub-iteator
resporsesin the top level (constaint) functions(fromthe secondar y_mappi ng-nat r i x specificaion
in MethodIindControl).

DakotaStringmethodutput

methodverbositycontol: quiet, verbose detug, or normal (default) (from the out put specificationin
MethodInd Control).

RealcorvergerceTolerarce

iteration corvergencetolerance for the method(from the conver gence_t ol er ance specificationin
MethodInd Control).

Realconstraint®lerance

tolerancefor contmolling theamour of infeasibilitythatis allowedbefore an activeconstaintis consideed
to beviolated(fromtheconst r ai nt _t ol er ance specificdion in MethodIndControl).

int maxiterations

maximumnumber of iterations allowed for the method(from the mex_i t er at i ons specificationin
MethodInd Control).

int maxFunctionE\aluations

maximum numkber of function evaluations allowed for the method (from the max_f uncti on_-
eval uat i ons specificatiorin MethodInd Control).

shortspeculatieFlag

flag for useof speculativegradientapproachesfor maintainingparallel load balance during theline seach
portion of optimizationalgorithms(fromthespecul at i ve specificationn MethodIndControl).
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DakotaReal\éctorlinearlreqConstraitCoefs

coeficientmatrix for thelinear inequality constaints (fromthel i near _i nequal i t y_const rai nt _-
mat r i x specificationin MethodIndControl).

DakotaReal\éctorlinearlreqLoverBnds

lower bourds for the linear inequdity constaints (fromthel i near_i nequal i t y_| ower _bounds
specificationin MethodInd Control).

DakotaReal\éctorlinearlreqUperBnds

upper bounds for the linear inequdity constaints (fromthe | i near_i nequal i t y_upper _bounds
specificationin Methodind Control).

DakotaReal\éctorlinearEdConstraintCodé

coeficient matrix for the linear equality constaints (from the | i near _equal i t y_constrai nt _-
mat r i x specificationin MethodIindControl).

DakotaReal\éctorlinearEqargets

targets for the linear equdity constaints (from the | i near _.equal i t y_t ar get s specificaion in
MethodInd Control).

DakotaStringdaceMethd

thedacemethodselection:grid, randam,oas,lhs, 0a lhs,box behrken design or cential. compositedesign
(fromthedace specificaion in MethodDACE).

DakotaStringminMaxType
theopt i nm zati on_t ype specificationn MethodDOTDC.

int verifyLevel
theveri fy_l evel specificationn MethodNPSOLDC.

RealfunctiorPrecision
thef uncti on_pr eci si on specificationn MethodNPSOLDC.

ReallineSearchdlerance
thel i nesear ch_t ol er ance specificgion in MethodNPSOLDC.

DakotaStringsearchMetbd
thesear ch_net hod specificatiorfor Newtonand NIPSmethodsn MethodOPTPPDC.

RealgradieniTolerance
thegr adi ent _t ol er ance specificatiorin MethodOPTPPDC.

RealmaxStep
themax_st ep specificdion in MethodOPTPPDC.

DakotaStringmeritFn
thenerit f uncti on specificaion for NIPSmethodsn MethodOPTPPDC.

DakotaStringcentralfath
thecent r al _pat h specificatiorfor NIPSmethodsn MethodOPTPPDC.
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RealstepLen®Bowndary
thest epl engt h_t o_boundar y specificéion for NIPSmethodsn MethodOPTPPDC.

Realcenteringaram
thecent eri ng_par anet er specificatiorfor NIPSmethodsn MethodOPTPPDC.

RealinitialRadius
thei ni ti al _r adi us specificaion for ellipsoid methodsn MethodOPTPPDC.

int searchSobmeSize
thesear ch_schene_si ze specificatiorfor PDSmethodsn MethodOPTPPDC.

RealsolnAccuray
thesol uti on_accur acy specificationn MethodSGOPTDC.

RealmaxCPUTme
themax_cpu_t i e specificatiorin MethodSGOPTDC.

RealcrossoerRate
thecr ossover _r at e specificdion for GA/EPSAmethodsn MethodSGOPTEA.

RealmutationDmRate
thedi nensi on.r at e specificdion for mutationin GA/EFSAmethodsn MethodSGOPTEA.

RealmutationPpRate
thepopul at i on_r at e specificdion for mutationin GA/EPSAmethodsn MethodSGOPTEA.

RealmutationScke
thenut at i on_scal e specificaion for GA/EPSAmethodsn MethodSGOPTEA.

RealmutationMnScale
them n_scal e specificaion for mutationin EPSAmethodsn MethodSGOPTEA.

RealinitDelta

theini ti al _del t a specificationfor APPS/PS/SWhethodsn MethodAPPSDC, MethodSGOPTPS,
andMethodSGOPTSW.

RealthreshDelta

the t hreshol d_del t a specification for APPS/PS/SWmethods in MethodAPPSDC, Method-
SGOPTPS and MethodSGOPTSW.

Realcontractlador

the contraction_factor specificationfor APPS/ES/SWmethodsin MethodAPPSDC, Method-
SGOPTPS and MethodSGOPTSW.

int populationSize
thepopul at i on_si ze specificdion for GA/EPSAnethodsn MethodSGOPTEA.

int nevSolrsGenerated
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thenew.sol ut i ons_gener at ed specificatiorfor GA/EPSAmethodsn MethodSGOPTEA.

int nunmberRetained

the integer assignmento randam, chc, or elitist in ther epl acement _t ype specificationfor GA/EPSA
methodsn MethodSGOPTEA.

int expandAfterSacess

the expand_af t er success specificdion for PS/SWmethodsin MethodSGOPTPS and Method-
SGOPTSW.

int contractAfterFail
thecontract _aft er fai |l ur e specificéion for the SWmethodn MethodSGOPTSW.

int mutatiorRange
thenut at i on_r ange specificdion for the pga.int methodin MethodSGOPTEA.

int numPartitions
thenumparti ti ons specificdion for EPSAmethodsn MethodSGOPTEA.

int totalPatterrBize

the t ot al _pattern_size specificationfor APPS/PS methodsin MethodAPPSDC and Method-
SGOPTPS

int batchSize
thebat ch_si ze specificatiorfor the sMC methodin MethodSGOPTSMC.

shortnonAdaptiveFlag
thenon_adapt i ve specificatiorfor the pga.real methodin MethodSGOPTEA.

shortrandanizeOrdeFlag
thest ochast i ¢ specificatiorfor the PSmethodin MethodSGOPTPS.

shortexparsionFlag

theno_expansi on specificatiorfor APPS/FS/SWmethodsn MethodAPPSDC, MethodSGOPTPS and
MethodSGOPTSW.

DakotaStringselectionPressure
thesel ecti on_pr essur e specificatiorfor GA/EPSAmethodsn MethodSGOPTEA.

DakotaStringreplacerentType
ther epl acenent _t ype specificatiofor GA/EPSAmethodsn MethodSGOPTEA.

DakotaStringcrosseerType
thecr ossover _t ype specificdion for GA/EPSAmethodsn MethodSGOPTEA.

DakotaStringmutatiormype
thenut at i on_t ype specificatiorfor GA/EPSAmethodsn MethodSGOPTEA.

DakotaStringexploratoryMoves
theexpl or at or y_noves specificatiorfor the PSmethodn MethodSGOPTPS.
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DakotaStringpatternBasis
thepat t er n_basi s specificatiorfor APPS/PSnethodsn MethodAPPSDC andMethodSGOPTPS.

e DakotalrtArray varPatitions
theparti ti ons specificatiorfor sMC/PStudynethodsn MethodSGOPTSMC and MethodPSMPS.

e intrandbmSeed
theseed specificatiorfor SGOPTNonD,& DACE methods.

e int nunSamples
thesanpl es specifiation for NonD & DACE methods.

e int nunSymbols
thesynbol s specifiation for DACE methods.

e intexpansionBrns
theexpansi on_t er ns specificéion in MethodNonDPCE.

e int expansionOrer
theexpansi on_or der specificéion in MethodNonDPCE.

e DakotaStringsampleVpe
thesanpl e_t ype specificationin MethodNonDMC and MethodNonDPCE.

e DakotaStringreliabilityMethod
theamv/ \c iteratedamvi or n1 \c sormselectionin MethodNonDAMYV .

e DakotaRealArrayresposeThreshlals
ther esponse_t hr eshol ds specificationin MethodNonDMC and MethodNonDPCE.

e DakotaRealArrayesposelevels
ther esponse_l evel s specificéion in MethodNonDAMV .

e DakotaRealArrayprobabilityLevels
thepr obabi I i ty_l evel s specificationin MethodNonDAMYV .

e shortallVarsFlag
theal | _vari abl es specificationin MethodNonDMC.

e int paranstudyType
thetypeof parameterstudy: list(-1), vector(1,2, or 3), centeed(4), or multidim(5).

e DakotaReal¥éctorfinalPoint
thef i nal _poi nt specificatiorin MethodPSVPS.

¢ DakotaReal\éctorstep\éctor
thest ep_vect or specificatiorin MethodPSVPS.

e RealstepLength
thest ep_l engt h specificatiorin MethodPSVPS.
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e int nunSteps
thenumst eps specificéion in MethodPSVPS.

e DakotaReal¥éctorlistOfPoints
thel i st _of _poi nt s specifiationin MethodPSLPS

e RealpercentD#a
theper cent _del t a specificationn MethodPSCPS

e int deltasPer¥iable
thedel t as_per _vari abl e specificationn MethodPSCPS

Private Methods

¢ void assign(constDataMethod&data methal)

corveniencefunctionfor settingthis objectsattributesequd to the attributesof theincomingdata method
object(usedby copyconstructorand assignmenbpeator).

6.38.1 Detailed Description

Containerclassfor methal specificatiordata.

The DataMethal classis usedto containthe datafrom a methal keyword specification It is popu

latedby ProdemDescDB::methodgtwhander() andis querial by the Problem2scDB::get< datatye>()

functions. A list of DataMethodobjectsis maintainedin ProblenDescDB::methodist, one for each
methodspecificationin aninput file. Default valuesare managd in the DataMethodconstructa Data
is public to avoid maintainingset/getfunctions, but is still encagulatedwithin ProblenbescDB since
ProblenDescDB::methodLisis private(asimilarmodelis usedwith SurrggateDataPoinobjectscontainel
in DakotaAppoximation andwith ParallelismLed objectscontaine in ParallelLibrary).

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DataMetha.H
o DataMethad.C
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6.39 DataResponsef£lassReference

Containerclassfor resposesspecificatiordata.

#i ncl ude <Dat aResponses. H>

Public Methods

e DataResponsd3
constructor

¢ DataResponsgsonstDataResponses)
copyconstructor

o ~DataResponsd}
destructor

e DataResponse$ opeator=(corst DataResposes&)
assignmenbpemtor.

e int opeator==(corst DataResponse%)

equalityoperator.

e void write (ostreanm&s)
write a DataResposesobjectto an ostream.

¢ void read(UnPadkBuffer &s)
reada DataResponssobjectfroma paded MPI buffer.

¢ void write (PackBufer &s)
write a DataRespogesobjectto a padked MPI buffer.

Public Attrib utes

e sizet numObectiveFurctions
numberof objectivefunctions(fromthenumobj ect i ve_f unct i ons specificdion in RespFnOp).

¢ sizet numNmlinearhegConstraits

numberof nonlinear inequality constaints (fromthenumnonl i near _i nequal i ty_constraints
specificationn RespFnOpY).

e sizet numNmlinearE@onstraints

numberof nonlinear equalityconstaints (fromthenumnonl i near _equal i t y_const r ai nt s speci-
ficationin RespFnOp).

e sizet numLeastSquaresrs
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numberof leastsquaesterms(fromthenuml east _squar es_t er ns specificationn RespFnLS.

sizet numResponseFunctioa

numberof geneic responsdunctions(fromthe numr esponse_f unct i ons specifiation in RespFn-
Gen).

DakotaReal\éctormultiObjectveWeights

vector of multiobjectiveweightings(from the mul t i _obj ecti ve_wei ght s specificationin RespFn-
Opt).

DakotaReal\éctornorlinearined.owerBnds

vectorof nonlinea inequdity constaint lower bounds (fromthe nonl i near _i nequal i ty_l ower _-
bounds specificationn RespFnOp).

DakotaReal\¥ctornoriinearinedJpperBrds

vectorof nonlinear inequality constaint upperbourds (fromthe nonl i near _i nequal i t y_upper _-
bounds specificationn RespFnOp).

DakotaReal\éctornorlinearEqargets

vectorof nonlinearequalityconstaint targets(fromthenonl i near _equal i t y_t ar get s specificdion
in RespFnOp).

DakotaStringgradienType

gradienttype: none numerical,analytic,or mixed(fromtheno_gr adi ent s, nuner i cal _gr adi ent s,
anal yti c_gradi ents,andm xed_gr adi ent s specificdionsin RespGrad).

DakotaStringhessianype

Hessiantype: noneor analytic (fromthe no_hessi ans and anal yti c_hessi ans specificationsn
RespHess

DakotaStringmethod&ource

numericalgradientmethodsouice: dakota or vendor(fromthe met hod_sour ce specificdion in Resp-
GradNum andRespGradMixed).

DakotaStringintervalType

numericalgradientinterval type: forward or central (fromthei nt er val _t ype specificdion in Resp-
GradNum andRespGradMixed).

RealfdStepSize

numericalgradientfinite differencestepsize (fromthe f d_st ep_si ze specificdion in RespGradNum
and RespGradMixed).

DakotalrtList idNumericd
mixedgradientnumericalidentifiers (fromthei d_numner i cal specificaion in RespGradMixed).

DakotalrtList idAnalytic
mixedgradientanalyticidentifiers (fromthei d_anal yt i c specificaion in RespGradMixed).

DakotaStringidResponses

string identifier for the responsespecificdion dataset(fromthei d_r esponses specificaion in Resp-
Setld).
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Private Methods

¢ void assign(constDataResponsesdata respoises)

corveniencefunctionfor settingthis objectsattributesequd to theattributesof theincomingdata resporses
object(usedby copyconstructorand assignmenbpeator).

6.39.1 Detailed Description

Containerclassfor resposesspecificatiordata.

TheDataRespasesclassis usedto containthedatafrom aresposeskeyword specificationlt is populated
by ProblemIscDB::responselsvhandler() andis queriedby the ProblemlzscDB::get<dataty@>()
functions. A list of DataResposesobjeds is maintairedin ProblenDescDB::responsesLisbnefor each
respoisesspecificationin an input file. Default valuesare managedin the DataResposesconstructa
Datais puHic to avoid maintainirg set/gefunctiors, butis still encagulatedwithin ProblemDescDBince
ProblenDescDB::responsesLiss$ private (a similar modelis usedwith SurragyateDataPiat objectscon-
tainedin DakotaAproximation andwith ParallelismLevel objectscontairedin ParallelLibrary).

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DataResponses.H
e DataResponses.C
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6.40 DataVariables ClassReference

Containerclassfor variables specificatiordata.

#i ncl ude <Dat aVari abl es. H>

Public Methods

e Data\ariables()
constructor

e Data\ariablescorst Data\ariables&)
copyconstructor

e ~Data\ariabes()
destructor

e Data\ariables& operato= (constData\ariabes &)
assignmenopenmtor.

e int opeator==(corst Data\ariables&)
equalityoperator.

e void write (ostream&s)
write a Data\ariablesobjectto an ostream.

¢ void read(UnPadkBuffer &s)
reada Data\ariablesobjectfroma paded MPI buffer.

¢ void write (PackBufer &s)
write a Data\ariablesobjectto a padked MPI buffer.

e sizetdesign()
returntotal numbe of designvariables.

e sizetuncertain()
returntotal numbe of uncertainvariables.

e sizet state()
returntotal numbe of statevariables.

e sizet num.contiruousvariabes ()
returntotal numbe of continuausvariables.

e sizet numdiscretevariabes ()
returntotal numbe of discretevariables.
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e sizet numvarialles ()
returntotal numbe of variables.

Public Attrib utes

e DakotaStringidVariables

string identifierfor the variablesspecificatiordataset(fromthei d_var i abl es specificationn VarSet-
Id).

e sizet numCottinuowsDes\ars
numberof continuots designvariables(fromthecont i nuous_desi gn specificaion in VarDV).

e sizet numDiscret®es\ars
numberof discretedesignvariables(fromthedi scr et e_desi gn specificaion in VarDV).

e sizet numNamalUnc\ars
numberof normaluncertan variables(fromthenor mal _uncer t ai n specificationin VaruV).

e sizet numLognomalUnc\ars
numberof lognormd uncertainvariables(fromthel ognor mal _uncer t ai n specificationn VaruV).

e sizet numUriformUncVars
numberof uniformuncertainvariables(fromtheuni f or muncer t ai n specificaion in VarUV).

e sizet numLayuniformUncd/ars
numberof loguniformuncertainvariables(fromthel oguni f or muncer t ai n specificationn VaruV).

e sizet numWeibullUncVars
numberof weikull uncertainvariables(fromthewei bul | _uncert ai n specificatiorin VarUV).

e sizet numHistogamUnc\ars
numberof histogram uncertainvariables(fromthehi st ogr amuncert ai n specificaéion in VaruV).

e sizet numCorinuowsState¥drs
numberof continuots statevariables(fromthecont i nuous_st at e specificdion in VarSV).

e sizet numDiscretState\ars
numberof discretestatevariables(fromthedi scr et e_st at e specificationin VarSV).

e DakotaReal¥éctorcontiruousDesign¥rs

initial valuesfor the continuousdesignvariablesarray (fromthecdv_i ni ti al _poi nt specificationin
VarDV).

e DakotaReal¥éctorcontiruousDesignbwerBnds
the continuots designlower bourdsarray (fromthecdv_l ower _bounds specificatiorin VarDV).

e DakotaReal\éctorcontiruousDesignigperBna
the continuos designuppe bourdsarray (fromthecdv_upper _bounds specificationin VarDV).
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¢ DakotalrtVectordiscreteDesigviars

initial valuesfor thediscretedesignvariablesarray (fromtheddv_i ni ti al _poi nt specificdion in Var-
DV).

e DakotalrtVectordiscreteDesighowerBnds
thediscretedesignlower bourdsarray (fromtheddv_| ower _bounds specificationn VarDV).

e DakotalrtVectordiscreteDesigdpperBna
thediscretedesignupperbourdsarray (fromtheddv_upper _bounds specificatiorin VarDV).

¢ DakotaStringArray contiruousDesighabels
thecontinuows designlabelsarray (fromthecdv_descri pt or specificationn VarDV).

e DakotaStringArray discreteDesiginabels
thediscretedesignlabelsarray (fromtheddv_descri pt or specificationin VarDV).

e DakotaReal\¥ctornormalUncMears
meansof the normal uncertainvariables(fromthenuv_neans specificdion in VaruV).

e DakotaReal\éctornormalUncStdDes

standad deviationsof the normal uncertainvariables(fromthe nuv_st d_devi at i ons specificationin
VarUV).

o DakotaReal\ctornormalUncDistLaverBnds

distribution lower boundsfor thenormaluncertan variables(fromthenuv_di st _| ower _bounds spec-
ificationin VarUV).

e DakotaReal¥éctornormalUncDistUppeBnds

distribution upper bounds for thenormaluncertainvariables(fromthenuv_di st _upper _bounds spec-
ificationin VarUV).

e DakotaReal¥éctorlognamalUncMeans
meansof thelognarmal uncertainvariables(fromthel nuv_neans specificatiorin VaruV).

e DakotaReal\éctorlognamalUncStdevs

standad deviationsof thelognarmal uncetain variables(fromthel nuv_st d_devi at i ons specificdion
in VarUV).

e DakotaReal¥éctorlognamalUncErFacts

error factors for the lognormal uncertainvariables (fromthe | nuv_er r or _f act or s specificationin
VarUV).

¢ DakotaReal¥éctorlognamalUncOstLowerBnds

distribution lower bounds for the lognarmal uncertainvariables(fromthel nuv_di st _| ower _bounds
specificationn VarUV).

¢ DakotaReal¥éctorlognamalUncOstUpperBnds

distribution upperbourds for the lognarmal uncertainvariables(fromthel nuv_di st _upper _bounds
specificationn VarUV).

o DakotaReal\éctoruniformUncDistLaverBnds
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distribution lower bounds for theuniformuncertainvariables(fromtheuuv_di st _| ower _bounds spec-
ificationin VarUV).

DakotaReal\éctoruniformUncDistUprBnds

distribution upperbourdsfor the uniformuncertainvariables(fromtheuuv_di st _upper _bounds spec-
ificationin VarUV).

DakotaReal\éctorloguriformUncDistLoverBnds

distribution lower bounds for the loguniformuncertan variables(fromthel uuv_di st _| ower _bounds
specificationn VarUV).

DakotaReal\éctorloguriformUncDistUpperBnd

distribution upperbourdsfor theloguniformuncertainvariables(fromthel uuv_di st _upper _bounds
specificationn VarUV).

DakotaReal\éctorweibullUncAlphas

alphafactors for theweikull uncetain variables(fromthewuv_al phas specificatiorin VarUV).

DakotaReal\ctorweibullUncBetas

betafactors for theweikull uncertainvariables(fromthewuv_bet as specificéion in VaruV).

DakotaReal¥¢ctorweibullUncDistLowerBnds

distribution lower bourdsfor theweitull uncetain variables(fromthewuv_di st _| ower _bounds spec-
ificationin VarUV).

DakotaReal\¥éctorweibullUncDistUpgerBnds

distribution uppe boundsfor theweikull uncertan variables(fromthewuv_di st _upper _bounds spec-
ificationin VarUV).

DakotaReal\éctorhistogranUncDistLoveBnds

distribution lower bounds for the histagram uncertainvariables (from the huv_di st _| ower _bounds
specificationn VarUV).

DakotaReal\éctorhistogranUncDistUppeBnds

distribution upper bourds for the histagram uncertainvariables (from the huv_di st _upper _bounds
specificationn VarUV).

DakotaStringdiist histogranncFilenames

filenamescontainirg the histogramsfor the histogram uncertainvariables (from the huv_f i | enanes
specificationn VarUV).

DakotaRealMatrixuncertailCorrelatiors

correlationmatrix for all uncetain variables (fromtheuncert ai n_correl ati on_mat ri x specifica-
tion in VarUV). This matrix specifiesrank correlationsfor samplingmethodgi.e., LHS) and correlation
coeficients(rho_ij = normalizedcovariance matrix) for analyticreliability methods.

DakotaReal¥ctoruncetainVars

array of values for all uncertain  variables  (built and initialized in
ProblemDescDB::variableg&whandle()).

DakotaReal\ctoruncetainDistLoverBnds

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



188

DAK OTA ClassDocumentation

distribution lower bounds for all uncertain variables (collected from nuv_di st _| ower _bounds,
| nuv_di st | ower bounds, uuv_di st 1 ower bounds, |uuv di st Jower bounds, wuv -
di st | ower _bounds, andhuv _di st | ower _bbounds specificationsn VaruV).

DakotaReal\éctoruncetainDistUpperBnd

distribution upper bourds for all uncertain variables (collected from nuv_di st _upper _bounds,
| nuv_di st _upper _bounds, uuv _di st upper bounds, | uuv di st upper bounds, wuv -
di st _upper _bounds, andhuv _di st _upper _bounds specificationsn VaruV).

DakotaStrind\rray uncetainLabels

labels for all uncertain variables (collected from nuv_descri pt or, | nuv_descri pt or, uuv_-
descriptor, | uuv_descriptor, wuv_descri ptor, and huv descri pt or specificdions in
VaruV).

DakotaReal\ctorcontiruousState¥®rs

initial valuesfor the continuousstatevariablesarray (fromthecsv_i ni ti al _st at e specificationin
VarSV).

DakotaReal\ctorcontiruousStateLawerBnds

the continuots statelower bourdsarray (fromthecsv_l ower _bounds specificatiorin VarSV).

DakotaReal\éctorcontiruousStateUprBnds

the continuots stateuppe bourdsarray (fromthecsv_upper _bounds specificatiorin VarSV).

DakotalrtVectordiscreteStatedfs

initial valuesfor the discretestatevariablesarray (fromthedsv_i ni ti al _st at e specificationn Var-

SV).

DakotalrtVectordiscreteStatelwerBnds

thediscretestatelower bourdsarray (fromthedsv_I ower _bounds specificationn VarSV).

DakotalrtVectordiscreteStateUmyBnds

thediscretestateuppe bourdsarray (fromthedsv_upper _bounds specificatiorin VarSV).

DakotaStringArray contiruousStatelLadds

thecontinuots statelabelsarray (fromthecsv_descri pt or specificationn VarSV).

DakotaStrind\rray discreteStateltzels

thediscretestatelabelsarray (fromthedsv_descri pt or specificationn VarSV).

Private Methods

void assign(constData\arialles &data variables)

corveriencefunctionfor settingthis objectsattributesequalto theattributesof theincomingdata variables
object(usedby copyconstructorand assignmenbpeator).
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6.40.1 Detailed Description

Containerclassfor variabdes specificatiordata.

The Data\arialles classis usedto containthe datafrom a variatles keyword specification It is populated
by ProblenDescDB:ariableskwhardler() and is queriedby the Problem2scDB::get<datatye>()
functions. A list of Data\ariables objectsis maintainedin ProblenDescDB::\ariablesList onefor each
variabes specificationin aninput file. Default valuesaremanagdin the Data\ariabdes constrictor. Data
is public to avoid maintainingset/getfunctions, but is still encagulatedwithin ProblenbescDB since
ProblenbDescDB::\ariablesListis private (a similar mocel is usedwith SurraggateDataPoinobjectscon-
tainedin DakotaApproximation andwith ParallelismLevel objectscontairedin ParallelLibrary).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e Data\arialles.H
e Data\arialles.C
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6.41 DirectFnApplicinterface ClassReference

Derivedapplicationinterfaceclasswhich spavnssimulationcodesandtestersusingdirectprocedurecalls.
#i ncl ude <DirectFnAppliclnterface. H>

Inheiitancediagramfor DirectFnApplicinterface::

| Dakotalnterface |

T

| Applicationlnterfacel

T

| DirectFnAppIicInterface}

Public Methods

e DirectFnAppicinterface(constProblenDescDB&problem_db, constsizet &num_fns)

constructor

~DirectFnAppicinterface()
destructor

void derived.map (corst DakotaVarables &vars, const DakotaintArray &asv, DakotaRespnose
&respase,int fn_eval_id)

Called by mag() and other functionsto executethe simulationin synt&ironous mode The portion of per-
formingan evaluationthatis specificto a derivedclass.

¢ void derived_mapasynch(corst ParamRespaseRir &pair)

Called by map() and otherfunctionsto executethe simulationin asyntironousmode Theportion of per-
formingan asyn@ironous evaluationthatis specificto a derivedclass.

¢ void derived_synch(Dakotalist< ParamRespaeRir > &prp_list)

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingodethatis specificto derivedclassesThisversionwaitsfor at leastone
completion.

e void derived_synchnowait (Dakotalist< ParamRespaseRiir > &prp_list)

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingcodethat is specificto derivedclasses This versionis nontdocking and
will returnwithoutany completionsf noneare immediatelyavailable.

¢ int derived.synchramouslocal analysis(constint &analysisid)

Executea particular analysis(identifiedby analysisid) syndronouslyon thelocal processarUsedfor the
derivedclassspecificavithin Applicationinterfa@::serveanalysessyndy).
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Private Methods

int derived-mapif (corst DakotaString&if .name)

executetheinputfilter portion of a directevaluationinvocation

int derved. mapac (corst DakotaString&ac_name)

executean analysiscodeportion of a directevaluationinvocation.

int derved. mapof (constDakotaStrirg &of _name)

executethe outputfilter portion of a directevaluation invocation.

void setlocaldata()

corveriencefunctionfor local testsimulatos which setsvariable attributesand zeiosrespmsedata.

void overlay_respons€DakotaResponsé&resporse)

corveniencefunctionfor local testsimulatos which overlaysrespamsecontributionsfrommultipleanalyses
usingMPI_Reduce

int cyl_head(const DakotaVariables&vars, constDakotalntAray &asy, DakotaRespose &re-
sponse)

thecylinderheadconstained optimizationtestfunction.

int rosenbock (corst DakotaVariables&vars,constDakotaintArray &asy, DakotaRespnse &re-
sponse)

therosenbock optimizationand leastsquaestestfunction.

int text_bodk (constDakotaVariables &vars, constDakotalntArray &asv, DakotaRespose &re-
sponse)

thetext. bookconstained optimizationtestfunction.

int text_bodk1 (constDakotaVarables&vars,constDakotalrtArray &asv, DakotaRespose &re-
sponse)

portion of text book) evaluatingthe objectivefunctionandits derivatives.

int text_bodk?2 (constDakotaVarables&vars,constDakotalrtArray &asv, DakotaRespose &re-
sponse)

portion of text book) evaluatingconstiaint 1 andits derivatives.

int text_bodk3 (constDakotaVarables&vars,constDakotalrtArray &asv, DakotaRespose &re-
sponse)

portion of text book) evaluatingconstiaint 2 andits derivatives.

int salinagcorst Dakota\eriables&vars,constDakotalntArray &asv, DakotaRespose&resporse)

directinterfaceto the SALINASstructural dynamicssimulationcode
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Private Attrib utes

e DakotaStringiFilterName

nameof the directfunctioninputfilter.

e DakotaStringoFilterName

nameof the directfunctionoutputfilter.

e shortgradFlag

signalsuseof fnGradsin directsimulatorfunctions.

e shorthessFlag

signalsuseof fnHessiansn directsimulatorfunctions.

e sSizet numFrs

numberof functionsin fn\als.

e sizet num\ars

total numberof continwbusanddiscretevariables.

e sizet numGadVvars

numberof continuots variables.

o DakotaReal\éctorxVect

continuaisanddiscretevariable setusedwithin directsimulatorfunctions.

o DakotaReal\éctorfnVals

resporsefunctionvaluessetwithin directsimulatorfunctions.

o DakotaRealMatriXxnGrads

resporsefunctiongradientssetwithin directsimulatorfunctions.

e DakotaRealMatriArray fnHessians

resporsefunctionHessianssetwithin directsimulatorfunctions.

e Dakota\arisblesdirectFn\&rs

classscopevariablesobject.

e DakotalrtArray directFnASV

classscopeactivesetvectorobject.

e DakotaResposedirectFnRespase

classscoperesporseobject.

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.41Dir ectFnApplicinterfa ce ClassReference 193

6.41.1 Detailed Description

Derivedapplicationinterfaceclasswhich spavnssimulationcodesandtestersusingdirectproedurecalls.

Derived=nApplicinterfaceusesa few linkable simulationcodesandseveralinterral memtler functionsto
perfam paraméer to responsenappirgs.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ DirectFnApplicinterface.H
¢ DirectFnAplicinterface.C
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6.42 DOTOptimizer ClassReference

Wrapperclassfor the DOT optimization library.
#i ncl ude <DOTOpti m zer. H>
Inheitancediagramfor DOTOptimizer::

| Dakotalterator |

T

| DakotaOptimize||

T

| DOTOptimizer |

Public Methods

e DOTOptimizer (DakotaModel&model)
constructor

e ~DOTOptimizer ()
destructor

¢ void find_optimum ()
Usedwithin the optimizerbranc for computingthe optimal solution. Redefiesthe run_iterator virtual
functionfor the optimizerbranch.

Private Methods

¢ void allocateworkspae ()
Allocatesworkspacefor the optimizer

Private Attrib utes

e int dotinfo
INFO fromDOT manual.

e int dotFDSinfo
internal DOT parameer NGOTOZ.

e int dotMethal
METHODfromDOT manual.
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int printContol

IPRINT fromDOT manual(controls outputverbosty).

e int optimizationType

MINMAX from DOT manual(minimizeor maximize).

¢ DakotaRealAray realCntlIRarmAmray
RPRMfromDOT manud.

e DakotalntArray intCntlParmArray
IPRM fromDOT manual.

o DakotaReal\¢dor localConstraintdues

array of nonlinear constaint valuespassedo DOT.

e DakotaSizetListconstraitMappirgindices

a list of indicesfor refelencingthe correspndingDakotaRespnseconstaints usedin computingthe DOT
constaints.

¢ DakotaRealListtonstraitMappingMultipliers

a list of multipliers for mappingthe DakotaRespaseconstaintsto the DOT constaints.

¢ DakotaReallListconstraitMappingdffsets

a list of offsetsfor mappingthe DakotaRespnseconstrints to the DOT constaints.

6.42.1 Detailed Description

Wrapperclassfor the DOT optimizatian library.

The DOTOptimizerclassprovidesawrapperfor DOT, acommecial Fortran77 optimizationlibrary from

VandeplaatsResearctandDevelopgment. It usesa reversecomnunicationmode, which avoidsthe static
function and static attribute issuesthat arise with fundion pointer designs(see NPSOLOptimizerand
SNLLOptimizey).

The userinput mappimgs are asfollows: max_ t er ati ons is mapped into DOT’'s | TMAX paraméer
within its | PRMarray max f uncti on_eval uati ons is implemeteddirectly in the find_optimum()
loop sincethereis no DOT paraméer equivalent,conver gence t ol er ance is mappednto DOT’s
DELCBJ paraneter (the relative cornvergencetolerancg within its RPRM array out put verlosity is
mapped into DOT’s | PRI NT parametemithin its function call paraneter list (verose: | PRI NT = 7;
quiet: | PRI NT = 3), andopti ni zati ont ype is mapgedinto DOT's M NMAX paraneterwithin its
function call parametefist. Referto [VancerplaatsResearctandDevelopment, 1993 for informationon
| PRM RPRM andthe DOT functioncall paraneterlist.

6.42.2 Member Data Documentation
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6.422.1 int DOTOptimizer:: dotinfo [ pri vat e]

INFO from DOT manual.

Informationrequestedby DOT: O=ogtimizationcomgete, 1=ge values,2=getgradierts

6.422.2 int DOTOptimizer:: dotFDSinfo [ pri vat e]

internalDOT parameteNGOTOZ.

the DOT paramete list has beenmodified to passNGOTOZ, which signalswhetherDQOT is finite-
differencing(nonzrovalue)or perfamingtheline search(zerovalue).

6.422.3 int DOTOptimizer:: dotMethod [ pri vat €]

METHOD from DOT manud

For norlinear constraits: 0/1 = dot-mmfd, 2 = dotslp, 3 = dot.sgp. For uncmnstrained 0/1 = dot bfgs, 2
= dotfrcg.

6.422.4 int DOTOptimizer:: printContr ol [ pri vat €]

IPRINT from DOT manual(cortrols output verbasity).

Valuesrangefrom 0 (leastoutpu) to 7 (mostoutptt).

6.422.5 int DOTOptimizer:: optimizationType [ pri vate]

MINMAX from DOT manud (minimize or maximize)

Valuesof 0 or -1 (minimize) or 1 (maximze).

6.422.6 DakotaRealArray DOTOptimizer::r edCntIParmArray [ pri vat e]

RPRMfrom DOT manual.

Array of realcontrolparametes.

6.422.7 DakotalntArray DOTOptimizer::intCntlP armArray [ pri vat €]

IPRM from DOT mantal.

Array of integercontrd parametes.

6.422.8 DakotaReal\ector DOTOptimizer: :localConstraintValues [ pri vat e]

arrayof nonlinearcorstraintvalues passedo DOT.

This arraymustbe of nonzeo length(sizedwith localConstraitArraySize)and mustcortain only one-
sidedinequalityconstréants which are<= 0 (whichrequires atransfomationfrom 2-sidel inequdities and
equalities).
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6.422.9 DakotaSizetList DOTOptimizer::constraintMappingindices [ pri vat e]
alist of indicesfor refererting thecorrespondig DakotaRespose constraiis usedin computingthe DOT
constrairs.

Thelengthof thelist correspondto thenunberof DOT corstraints,andeachentryin thelist pointsto the
correspnding DAKQOTA constrait.

6.422.10 DakotaRealList DOTOptimizer::constraintMappingMultipliers [ pri vat €]

alist of multipliers for mappng the DakotaRespose constraintgo the DOT constraints.

The lengthof the list correspondsto the nunber of DOT constraintsandeachentry in the list contains
amultiplier for the DAKOTA constrain identifiedwith constrintMappirgindices. Thesemultipliers are
currerily +1 or-1.

6.422.11 DakotaReallList DOTOptimizer::constraintMappingOffsets [ pri vat €]

alist of offsetsfor mappirg the DakotaRespnseconstrais to the DOT constraits.

The lengthof thelist correspondsto the nunber of DOT constraintsandeachentryin the list contains
an offset for the DAKOTA corstraint identified with constraitMappingndices. Theseoffsetsinvolve
inequality boundsor equalitytargets,sinceDOT assumesonstrain allowables= 0.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e DOTOptimizer.H
e DOTOptimizer.C
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6.43 ErrorTable Struct Reference

Datastructureto hold errors.

Public Attrib utes

o CtelRaexp::RStatusc
Enumeatedtypeto hold statuscodes.

e constcharx msg
Holds character string error messge.

6.43.1 Detailed Description

Datastructureto hold errors.

This module implementsa C++ wrappe for Regular Expression basedon the public domain engire for
reguar expressiongeleasedy: Copyright (c) 1986by University of Toronta Written by Henry Spencer
Not derived from licensedsoftware.

Thedocumentatiorfor this structwasgereratedrom thefollowing file:

e CtelRgExpC
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6.44 ForkAnalysisCodeClassReference

Derivedclassin the AnalysisCodeclasshierarcly which spavns simulatiors usingforks.
#i ncl ude <ForkAnal ysi sCode. H>

Inheitancediagramfor ForkAnalysisCode::

AnalysisCode

ForkAnalysisCodd

Public Methods

e ForkAnalysisCodédconst ProblemDescDB &problemdb)

constructor

~ForkAnalysisCodd)

destructor

pid_t fork_program (constshortblock flag)

spawna child processusingfork()/vfork()/ececvp()and wait for completionusingwaitpid() if block flag is
true.

void checkstatus(corstint status)

ched the exit statusof a forked processandabort if an error codewasreturned

void argumentlist (constint index, constDakotaString&arg)

setargList[index] to arg.

void tag.argumentlist (corstint index, corstint tag)

apperd an addtional tag to argList[index] (beyond that already presen in the modifiedfile names)for
manajing concureent analyseswithin a functionevaluation.

Private Attrib utes

e constcharx argList[4]

an array of stringsfor usewith execvp(cost char *, char x constx) (an argList entry canbe passedasthe
firstargument,andtheentire argList canbe castasthe secondargument).
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6.44.1 Detailed Description

Derivedclassin the AnalysisCodeclasshierarcly which spavns simulatiors usingforks.

ForkAnalysisCodecreatesa copy of the paren DAKOTA procesausingfork()/vfork() andthenreplaces
the copy with a simulationprocesausingexecvp(). The paren processcanthenusewaitpid() to wait on
competion of thesimulationprocess.

6.44.2 Member Function Documentation

6.442.1 void ForkAnaly sisCode::checkstatus(constint statug

checktheexit statusof a forked processandabortif anerrorcodewasretuined.

Check to see if the 3-piece interface termimated abnamally (WIFEXITED(status)==0)or if ei-
ther exec\p or the application returred a status code of -1 (WIFEXITED(status)!=0&& (signel
char)WEXITSTATUS(status)==%). If oneof thesecorditionsis detectedoutput a failure messageand
abort.Note: theapplication codeshoud notreturna statuscock of -1 unlessanimmedate abot of dakota
is wanted.If for instancefailurecapturirg is to beusedtheapgication codeshouldwrite theword"FAIL”
to theappopriateresultsfile andreturna statuscodeof 0 throughexit().

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e ForkAnalysisCode.H
e ForkAnalysisCode.C
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6.45 ForkApplicinterface ClassReference

Derivedapplication interfaceclasswhich spavns simulationcodesusingforks.
#i ncl ude <For kAppliclnterface. H>

Inheiitancediagramfor ForkAppliclnterface::

| Dakotalnterface |

T

| Applicationlnterfacq

T

| ForkAppIicInterfacel

Public Methods

e ForkApplicinterface(corst ProdemDescDB&problem.db, constsizet &num fns)

constructor

~ForkApplicinteface()
destructor

void derived.map (corst DakotaVarables &vars, const DakotaintArray &asv, DakotaRespnose
&respase,int fn_eval_id)

Called by mag() and other functionsto executethe simulationin synt&ironous mode The portion of per-
formingan evaluationthatis specificto a derivedclass.

¢ void derived_mapasynch(corst ParamRespaseRir &pair)

Called by map() and otherfunctionsto executethe simulationin asyntironousmode Theportion of per-
formingan asyn@ironous evaluationthatis specificto a derivedclass.

¢ void derived_synch(Dakotalist< ParamRespaeRir > &prp_list)

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingodethatis specificto derivedclassesThisversionwaitsfor at leastone
completion.

e void derived_synchnowait (Dakotalist< ParamRespaseRiir > &prp_list)

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingcodethat is specificto derivedclasses This versionis nontdocking and
will returnwithoutany completionsf noneare immediatelyavailable.

¢ int derived.synchramouslocal analysis(constint &analysisid)

Executea particular analysis(identifiedby analysisid) syndronouslyon thelocal processarUsedfor the
derivedclassspecificavithin Applicationinterfa@::serveanalysessyndy).
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Private Methods

¢ void derived_synchkernel(DakotaList< ParamRespaseRir > &prp_list, corst pid.t pid)
Corveniercefunctionfor commorcodebetweernlerivedsynd() & derivedsyndinowai).

pid_t fork_application (corst shortblock flag)

performthe completefunctionevaluaion by managing theinputfilter, analysisprograms,and outputfilter.

void asynclonaus_local_analysegconstint &start, constint &end, constint &step)
executeanalysesasyntironouslyon thelocal processar

void synchionaus.local_analysegconstint &start, corstint &end, constint &step)
executeanalysesyndironouslyon thelocal processar

void sene_analysesasynch()

servethe analysisschedulerand executeanalysisassignmentasyndironously.

Private Attrib utes

e ForkAnalysisCoddorkSimulator

ForkAnalysisCodgrovidesconveriencefunctionsfor forking individual programsand cheding fork exit
status.

e DakotaList< pid_t > processldList

list of procesdsd’s for asynéironousevaluatiors; correspndenceo evalldList usedfor mappingcaptured
fork procesdd’sto functionevaluationid’s.

o DakotalrtList evalldList

list of function evaluationid’s for asyndwronousevaluatiors; correspndenceto processldListusedfor
mappingcaptured fork processd’s to functionevaluationid’s.

6.45.1 Detailed Description

Derivedapplication interfaceclasswhich spavns simulationcodesusingforks.

ForkApplicinterfaceusesa ForkAnalysisCodeobjectfor perfaming simulationinvocations.

6.45.2 Member Function Documentation

6.452.1 pid_t ForkA pplicinterf ace::fork _application (constshort block flag) [ pri vat €]

perfam thecompletefundion evaluationby managng theinputfilter, analysigorograms andoutput filter.

Managethe input filter, 1 or more analysisprogams, and the outpu filter in blocking or nondock-
ing mode as governedby block flag. In the caseof a single analysis and no filters, a single fork is
perfamed, while in othercasesan initial fork is reforked multiple times. Called from derived_map()
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with blodk_flag == BLOCK andfrom derived_mapasynclf) with block flag == FALL _THROUGH. Uses
ForkAnalysisCode::fdt_program() to spavn individual progam compaentswithin the function evalua-
tion.

6.452.2 void ForkA pplicinterface::asynchronouslocal analyseg(constint & start, constint & end,
constint & step [ private]

execue analysessynchonously onthelocal proessor

Schedie analysesasynchraously on the local processor using a self-schedling appoach (start to
end in stepincrenents). Concureng is limited by asynchlocalAnalsisConaurreny. Modeled af-
ter Applicationinterface::asynclunotws_local evaluations). NOTE: This function shoud be elevatedto
Applicatiorinterfaceif andwhenanotter derivedinterface classsuppots asynchroaouslocal analyses.

6.452.3 void ForkA pplicinterface::synchronouslocal analyses(constint & start, constint & end,
constint & step [ privat e]
execue analysesynchonotsly onthelocal processor

Execue analysessynchronotsly in successioron the local processor(startto endin stepincremets).
Modeledafter Applicationinterface::synchonows local_evalugions().

6.452.4 void ForkA pplicinterfa ce::seve_analysesasynch() [ pri vat €]

sene theanalysisscheduleandexecuteanalysisassignmets asynchraously

This code runs multiple asynch analyses on each sener It is modela after
Applicationinterface::sere_evaluations_asynch). NOTE: This fn should be elevated to
Applicatiorinterfaceif andwhenanotter derivedinterface classsuppots hybrid analysisparallelism.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e ForkApplicinterface.H
e ForkApplicinterface.C
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6.46 FunctionCompare ClassTemplate Reference

#i ncl ude <Dakot aLi st. H>

Public Methods

¢ FunctionConpare(int(xfunc)constT &, void ), void V)
Constructorthat defineshe pointerto functionand seach value

e boolopeator()(T t) const
Theopeiator() mustbe defined.Calls the functiontestFunction.

Private Attrib utes

e int(x testFunction(corst T &, void x)
Pointer to testfunction.

e void x searchval
Holdsthe valueto seach for.

6.46.1 Detailed Description
template<classT> classFunctionCompare< T >

Interral Functorto mimick the RW find andindex fundions usingthe STL find if() method Theclass
holdsa pointerto thetestfundion andthe searchvalue.

Thedocumentatiorfor this classwasgereratedrom thefollowing file:

e DakotaList.H
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6.47 FundamentalVarConstraints ClassReference

Derivedclasswithin the DakotaVarConstraintierachy which employs the defaultdataview (novariable
or doman typearraymeming).

#i ncl ude <Fundanent al Var Constrai nts. H>

Inheitancediagramfor FuncamentalarConstraints::

| DakotaVarConstraintsl

| FundamentalVarConstrainFs

Public Methods

e Fundanental\arCorstraints(corst ProblemDecDB &problemdb)
constructor

¢ ~Fundanental\arCorstraints()
destructor

e constDakotaReal\¥ctor& continwuslowerbourds () const

returnthe activecontinuots variable lower bounds.

¢ void continouslower_bourds (corst DakotaReal\éctor&c | _bnds)
settheactivecontinuows variable lower bounds.

e constDakotaReal\ctor& continwous.upper_bound () const
returntheactivecontinuots variable upperbourds.

e void continwousupperbourds (corst DakotaReal\ector&c -u_bnds)

settheactivecontinuos variable upperbourds.

e constDakotalrtVector& discretelower_bourds () const
returntheactivediscretevariable lower bounds.

¢ void discretelower_bourds (corst DakotalrtVector&d | _bnds)
settheactivediscretevariablelower bound.

e constDakotalritVector& discreteuppetbourds () const

returntheactivediscretevariable upperbounds.

¢ void discreteupperbourds (corst DakotalrtVector&d _u_bnds)
settheactivediscretevariable upperbounds.
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e void write (ostream&s) const
write a variable constrints objectto an ostream.

e void read(istream&s)
reada variable constrintsobjectfromanistream.

Private Attrib utes

e shortnonDFlag

this flag is setif uncertainvariablesare active (the defaultis designvariablesare active; seeconstrictor
for logic).

e DakotaReal\éctorcontiruousDesignbwerBnds

the continuots designlower bourdsarray.

e DakotaReal\éctorcontiruousDesignigperBna

the continuots designuppe bourdsarray.

¢ DakotalrtVectordiscreteDesighowerBnds
thediscretedesignlower bourdsarray.

e DakotalrtVectordiscreteDesigdpperBng
thediscretedesignupperbourdsarray.

o DakotaReal\éctoruncetainDistLoverBnds

theuncertaindistribution lower bounds array.

e DakotaReal\éctoruncetainDistUpperBnd

theuncertaindistribution upperbounds array.

o DakotaReal\ctorcontiruousStateLwerBnds
the continuots statelower bourdsarray.

¢ DakotaReal\éctorcontiruousStateUpgrBnds
thecontinuots stateuppe bourdsarray.

e DakotalrtVectordiscreteStatelwerBnds
thediscretestatelower bourdsarray.

e DakotalrtVectordiscreteStateUmyBnds

thediscretestateuppe bourdsarray.

¢ DakotaReal¥éctoremptyReal\ector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespadingto therequest.

e DakotalrtVectoremptyhtVector
an emptyint vectorreturnedin getfunctionswhenthere are no variablescorrespndingto therequest.
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6.47.1 Detailed Description

Derivedclasswithin the DakotaVarConstraintshierachywhich emplg/sthedefault dataview (novariabe
or doman typearraymeiging).

Derivedvariableconstrais classedake differentviews of the design,uneertain,andstatevariabletypes
andthe cortinuousanddiscretedoman types. The Funcamental\arCastraintsderived classseparates
the design,uncertain,and statevariabletypesaswell asthe continlousanddiscretedomaintypes. The
resultis separatdower and upper bourds arraysfor cortinuousdesign,discretedesign uncertain, con-
tinuows state,anddiscretestatevatiables. This is the default apprach,so all iteratorsand stratgiesnot
specificallyutilizing the All, Merged, or AllMerged views usethis apprach (seeDakotaVariables::get-
variabdes(prolbem_db) for variablestype selection;varablestype is passedo the Dakota\arConstraints
constrictorin DakotaModel).

6.47.2 Constructor & Destructor Documentation

6.47.2.1 FundamentalVarConstraints::FundamentalVarConstraints (const ProblemDescDB&
problemdb)

constretor.

Extractfundamenthlower andupper bourds (VarialdesUtil is notused)

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

o Fundanental\arCorstraints.H
o Fundanental\arCorstraints.C
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6.48 FundamentalVariablesClassReference

Derived classwithin the DakotaVaiiableshierarcly which emplg/s the default dataview (no variableor
doman typearraymeming).

#i ncl ude <Fundanent al Vari abl es. H>

Inheitancediagramfor Funcamental\arables::

DakotaVariables | | VariablesUtil

t f
[

| FundamentaIVariabIe|s

Public Methods

e FundamatalVariables()
defaultconstrudor.

Fundanental\arialles (constProblenDescDB&problem.db)
standad constructor

e ~Fundanental\ariabes ()
destructor

e sizettv () corst
Returngtotal numberof vars.

e sizetcv () const
Returnsnumberof activecontinuos vars.

e sizetdv () const
Returnshumberof activediscretevars.

e constDakotaReal\ctor& continwousvarigbles() const
returntheactivecontinuots variables.

¢ void continwbusvariables(corst DakotaReal\éctor&c -vars)
settheactivecontinuots variables.

e constDakotalritVector& discretevariables() const
returntheactivediscretevariables.

¢ void discretevariables(corst DakotalrtVector&d vars)
settheactivediscretevariables.
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constDakotaStringArray & continwusvariablelabels() const
returntheactivecontinuots variable labels.

void continwus variablelabels(constDakotaStrigArray &cv labels)
settheactivecontinuots variablelabels.

constDakotaStringArray & discretevariablelabels() const
returntheactivediscretevariablelabels.

void discretevariablelabels(corst DakotaStringArray&dv labels)
settheactivediscretevariablelabels.

constDakotaReal\éctor& inactive_contiruousvarialdes () const
returntheinactivecontinuots variables.

void inactive_cortinuousvariales (constDakotaReal\édor &i _c_vars)
settheinactivecontinuots variables.

constDakotalrtVector& inactive_discretevariatles () const
returntheinactivediscretevariables.

void inactive_discretevariebles (constDakotalntVector&i -d_vars)
settheinactivediscretevariables.

sizet acv() const
returnstotal numker of continuaisvars.

sizet adv() const
returnstotal numker of discretevars.

DakotaReal\éctorall_contiruousvariables () corst
returnsa singlearray with all continuousvariables.

DakotalrtVectorall_discretevariabes () const
returnsa singlearray with all discretevariables.

void read(istream&s)
reada variablesobjectfromanistream.

void write (ostream&s) const
write a variablesobjectto an ostream.

void readanndated(istream&s)
reada variablesobjectin annotatedormatfroman istream.

void write_anrotated(ostrean&s) const
write a variablesobjectin annaatedformatto an ostream.

void read(DakotaBiStreamss)
reada variablesobjectfromthebinary restartstream.
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¢ void write (DakotaBoStrean&s) const
write a variablesobjectto the binary restartstream.

¢ void read(UnPadkBuffer &s)
reada variablesobjectfroma paded MPI buffer.

e void write (PackBufer &s) const
write a variablesobjectto a paded MPI buffer.

Private Methods

e void copy_rep(constDakota\ariableskvars_rep)
Usedby copy() to copytheconteris of a letter class.

Private Attrib utes

e shortnonDFlag

this flag is setif uncertainvariablesare active (the defaultis designvariablesare active; seeconstrictor
for logic).

e DakotaReal\éctorcontiruousDesign¥rs
the continuots designvariablesarray.

e DakotalrtVectordiscreteDesigvlars
thediscretedesignvariablesarray.

o DakotaReal\éctoruncetainVars

theuncertainvariablesarray.

e DakotaReal\¥ctorcontiruousStatesrs
thecontinuots statevariablesarray.

e DakotalrtVectordiscreteStatess
thediscretestatevariablesarray.

e DakotaStringArray contiruousDesighabels
the continuots designvariableslabel array.

e DakotaStrindirray discreteDesigmabels
thediscretedesignvariableslabel array.

e DakotaStringrray uncetainLabels
theuncertainvariableslabel array.

e DakotaStringArray contiruousStatelLadds
the continuots statevariableslabel array.
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e DakotaStringirray discreteStatellzels
thediscretestatevariableslabel array.

e DakotaReal\¥éctoremptyReal\ector
an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespadingto therequest.

e DakotalrtVectoremptyhtVector
an emptyint vectorreturnedin get functionswhenthere are no variablescorrespndingto therequest.

e DakotaStringArray emptystringArray
an emptylabel array returnedin get functionswhenthere are no variablescorrespadingto therequest.

Friends

e int opeator==(corst FundametalVariables&varsl,corst Funchmental\diables&vars2)
equalityopemtor.

6.48.1 Detailed Description

Derived classwithin the Dakota\aiiableshierarcly which employs the default dataview (no variableor
doman typearraymeming).

Derivedvariabesclassesake differentviews of the design uncertainandstatevarisble typesandthecon-
tinuows anddiscretedomaintypes.TheFundanental\ariadesderived classseparatethedesign uncertain

andstatevariable typesaswell asthe continuais anddiscretedomain types. Theresultis separatarrays
for continuasdesigndiscretedesign uncetain, cortinuousstate anddiscretestatevariables. This is the
default appoach,so all iteratorsand stratgies not specificallyutilizing the All, Merged, or AllMerged

views usethis appoach(seeDakotaVariables::getvariables(poblemdb)).

6.48.2 Constructor & Destructor Documentation

6.482.1 FundamentalVariables::FundamentalVariables(const ProblemDescDB& problemdb)

standarctonstrictor.
Extractfundamenthvariabletypesandlabels(VariablesUtilis notused).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e Fundanental\ariabdes.H
e Fundanental\ariabes.C
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6.49 GetLongOpt ClassReference

GetLon@ptis ageneal commaud line utility from S.Mandcharan(AdvancedCompuer Researclnstitute,
Lyon, France).

#i ncl ude <CommandLi neHandl er . H>
Inheitancediagramfor GetLorgOpt::

| GetLongOpt |

T

| CommandLineHandIe|r

Public Types

e enumOptType{ Valueless OptionalValue, MandatoryValue }
enumfor differenttypesof valuesassociatedvith commaual line options.

Public Methods

e GetLond@pt (constcharoptmark="-")
Constructor

~GetLon@®pt()
Destructor

int parse(int argc, charxcorst xargv)
parsethecommandine args (argc, argv).

int parse(charxconststr, charxcorstp)
parsea string of options(typically givenfromthe ervironmer).

int enroll (corst charxcorst opt, constOptTypet, constcharxcorst descconstcharxcorstval)
Addan optionto thelist of valid commandptions.

constcharx retrieve (corst charxcorst opt) const
Retrieve valueof option.

void usageg(ostrean&outfile=caut) const
Print usage informationto outfile

void usaggconstcharsxstr)
Change heackr of usage outputto str.
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Private Methods

e charx basenamécharxcorstp) const
extractthebasenamefroma string asdelimitedby '/

e int setcell(Cell xc, charxvaltdken,charxnexttoken,constcharxp)

internal corveniencefunctionfor settingCell::value

Private Attrib utes

e Cell x table

optiontable

e constcharx ustring
usage messge.

e charx pname
programbasenane

e charoptmaker

optionmarler.

e intenrdl_done
finishedennlling.

e Cellx last
lastentryin optiontable

6.49.1 Detailed Description
GetLond@ptis ageneal commaud line utility from S.Mancharan(AdvancedCompuer Researclhnstitute,
Lyon, France).

GetLongOpt manag@sthedefinitionandparsingof "long optiors” Command line options canbe abbrevi-
atedaslong asthereis noambiguty. If anoptionrequresavalue,thevalueshouldbe separatedrom the
optioneitherby whitespacer an”=".

6.49.2 Constructor & Destructor Documentation

6.492.1 GetLongOpt::GetLongOpt (constchar optmak ='-")

Constructa

Constructofor GetLorgOpttakesanoptional agument:the optionmarker. If unspecifiedthis defaultsto
', the standad (?) Unix optionmarler.
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6.49.3 Member Function Documentation

6.493.1 int GetLongOpt::parse (int argc, char xconstx argv)

parsethecommau line args (arge, amgv).

A returnvalue< 1 represets a parseerror Appropriateerrormessageare printedwhenerras areseen.
parsereturrs thethe optind (seegetop(3)) if parsingis successful.

6.493.2 int GetLongOpt::parse (char xconststr, char xconstp)

parsea stringof options(typically given from theervironmen).

A returnvalue< 1 represets a parseerror Appropriateerrormessageare printedwhenerras areseen.
parsetakestwo strings:thefirst oneis the stringto be parsedandthe secondneis a stringto be prefixed
to the parseerrors.

6.493.3 int GetLongOpt::enroll (constchar xconst opt, const OptTypet, constchar xconstdes¢
constchar xconstval)

Add anoptionto thelist of valid commaud options.

enrolladdsoption specificationgo its internd databaseThefirst amgumentis the option sting. Thesecond
is anenumsayingif the optionis aflag (Valueless)if it requilesa mandhtoryvalue(Mandatory\alue)or

if it takesanoptioral value(OptioralValue). Thethird agumentis a stringgiving a brief descriptim of the

option Thisdescriptionwill beusedby GetLorgOpt::usageGetLorgOpt,for usage-gnting, uses{$val }

to represenvaluesneeed by the optiors. {<$val>} is a mandhtory valueand {[$val]} is an optiorel

value. Thefinal agumentto enroll is the default string to be retumedif the optionis not specified. For

flags (options with Valueless)use™ (empy string, or in factary arbitrarystring) for specifyingTRUE

andO (null pointer)to specifyFALSE.

6.493.4 constchar x GetLongOpt::r etrieve (constchar xconst opt) const

Retrieve valueof option

The valuesof the optiors thatareenrolledin the databaseanbe retrieved usingretrieve. This returnsa
stringandthis string shouldbe convertedto whatever typeyou want. Seeatoi, atof, atol, etc. If a’parse”
is notdonebefae retrieving all youwill getarethedefaut valuesyou gave while enrolling Ambiguities
while retrieving (may happerwhenoptions are abbreiated) areresohed by taking the matchirg option
thatwasenrolledlast. For examge, -{v} will expard to {-verify}. If youtry to retrieve somethingyou
didn’t enrdl, youwill getawarningmessage.

6.493.5 void GetLongOpt::usage(constchar = str) [i nli ne]

Changeheadeiof usageoutp to str.

GetLon@pt::usagds overloaded.If passedstring”str”, it setstheinternalusagestringto "str”. Other
wiseit simply prints thecommandusage.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:
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e CommamnLineHardlerH
o CommaidLineHardler.C
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6.50 HermiteSurf ClassReference

Derivedappoximationclassfor Hermitepolynamials (global appoximatian).
#i ncl ude <Herm teSurf. H>

Inheilitancediagramfor HermiteSuf::

DakotaApproximatio
| 1

T

| HermiteSurf |

Public Methods

e HermiteSurf(constProblenbescDB&problem db)

constructor

e ~HermiteSuf ()

destructor

ProtectedMethods

e intrequred_samplegint numvars)

returnthe minimumnumberof samplegequiredto build the derivedclassapproximationtypein numvars
dimensions.

¢ void find_coeficients ()

find the PolynomialChaoscoeficientsfor theresporsesurface

¢ Realgetvalue(constDakotaReal\édor &x)

retrievethe approximae functionvaluefor a givenparametervector

e void getnumchaos()

calculatenumberof Chaosaccouing to the highestorder of Chaos.

Private Methods

e DakotaReal\éctorgetchaog(constDakotaReal\éctor &, int orde)

calculatethe PolynomialChaosfromvariables.
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Private Attrib utes

e DakotaReal\éctorchaosCodb
numChag entries.

e DakotaReal\éctoArray chasSamples
numChas«numCurentPointsentries.

e int nunChaos
Numberof termsin PolynomialChaosExpansion.

e int highestOrder
Highestorder of Hermite Polynomialsin Expansion.

Static Private Attrib utes

e intindex=-1
index determiningwhich termin the series.

6.50.1 Detailed Description

Derivedappoximationclassfor Hermitepolynamials (global appoximatian).

TheHermiteSuriclassprovidesaglobal appoximatian basednHermitepolynamials. It is usedprimaiily
for polynomialchaa exparsions(for stochastidinite elemem apprachego uncetainty quarification).

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

¢ HermiteSuf.H
e HermiteSuf.C
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6.51 HierLayeredModel ClassReference

Derived model classwithin the layeredmocel brarch for managng hierachical surrog@tes(mocels of
varying fidelity).

#i ncl ude <Hi er Layer edMbdel . H>
Inheitancediagramfor HierLayeredMalel::

| DakotaModel |

T

| LayeredModel |

T

| HierLayered Mode|

Public Methods

e HierLayerelModel (ProblenbescDB&problem_db)
constructor

e ~HierLayaedMoctl ()
destructor

ProtectedMethods

e void derived.compue_respoise (constDakotalntArray &asv)
portion of computerespons@ specificto HierLayeredModel.

void derived asynchcomputeresponsdcorst DakotalrtArray &asv)
portion of asynd_computerespons() specificto HierLayeredMockl.

constDakotaArray< DakotaResponse> & derived_synchonize ()
portion of syntironize) specificto HierLayeedMadel.

constDakotalList< DakotaRespose> & derived.synchramize_nowait ()
portion of syntironizenowai() specificto HierLayeredModel.

DakotaMockel & subordnatemodel()
return highFdelityModelto SurrBasedOtStrategy.

void build_appraimation ()
usehighFdelityModelto computehe truth valuesneededor correctionof lowFdelityInterfaceresults.

DakotaStringlocal_eval_synchrmization()
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returnlowFidelityInterfacelocal evaluationsyndironization setting

constDakotalrtList & synchpnizenowait_comgetions()

return completionid’s matding respaselist from syndironize nowait (requestforwardedto lowFidelity-
Interface).

shortderived_masteroverload () const

flag which prevenrts overoading the masterwith a multiprocessorevaluation (requestforwarded to low-
Fidelitylnterface).

void derived.init_.commnunicatos (corst DakotalntArray &messagdengths, corst int &max_-
iteratorcorcurrercy)

portion of init_.communicéors() specificto HierLayeredMalel (requesforwardedto lowFdelitylnterface).

¢ void free.communicators()

deallocatecommuiicator partitionsfor theHierLayeedMalel (reques forwardedto lowFdelityInterface).

e voidsene()

Servicejob requestgeceivedfrom the master Completesvhena terminationmessage is receivedfrom
stopserves() (requesforwardedto lowFdelityInterface).

e void stopseners()

executedby themasterto terminateall slaveserveropemations ona particular modelwheniteration onthat
modelis completgreques forwardedto lowFdelityInterface).

e inttotal.eval_counter() const

returnthetotal evaluationcourt for the HierLayeedMadel (requesforwarded to lowFidelityInterface).

e int new_eval_courter () const

returnthe new evaluationcountfor the HierLayeredMadel (requesforwardedto lowFdelityInterface).

Private Attrib utes

e DakotalrterfacelowFidelitylnterface

manaesthe approximatelow fidelity functionevaluations

e DakotaMocel highFidelityModel

providestruth evaluationsfor computingcorrectiors to the low fidelity results.

¢ DakotaResposehighFidRespnse
the high fidelity responsés computedn build_approximatior{) and needsclassscopefor usein automatic
surrogate constructionin derivedcomputeresporsefunctions.

e DakotalrtList evalldList

bookleepsfnEvalld's for correctionof asyn&ronouslow fidelity evaluations.
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6.51.1 Detailed Description
Derived model classwithin the layeredmocel brarch for managng hierachical surrog@tes(mocels of
varying fidelity).

The HierLayeedModé classmanagesierarchical modelsof varying fidelity. In particular it usesa low
fidelity modelasa surrogtefor a high fidelity mocel. The classcontainsa lowFidelitylnterfacewhich
manag@sthe appoximatelow fidelity function evaluations anda highFidelityModel which providestruth
evaluatilsfor compuing correctimsto thelow fidelity results.

6.51.2 Member Function Documentation

6.512.1 void HierLay eredModel::derived_computeresponsegconstDakotalntArray & asy
[protected, virtual]
portion of conputerespons@ specificto HierLayeredMalel.

Evalude the apprximate responsausing lowFidelitylnterface, compute the high fidelity respoise with
build_appioximation() (if not perfamed previously), and, if correctim is active, corre¢ the low fidelity
results.

Reimplemetedfrom DakotaModel

6.512.2 void HierLay eredModel::derived.asynchcomputeresponsgconstDakotalntArray &
asy) [protected, virtual]

portion of asynchcompute_respose() specificto HierLayeedMockl.

Evaluge the appoximate respmse using an asynchonows lowFidelitylnterface mappirg and com-
pute the high fidelity responsewith build_apprximation() (for correding the low fidelity resultsin
derived_synchionizg() andderived.synchonizenowait()) if not perfamedpreviously.

Reimplemetedfrom DakotaModel

6.512.3 constDakotaArray < DakotaResponse> & HierLay eredModel::derived_synchronize ()
[protected, virtual]
portion of synchronizg() specificto HierLayereModel.

Perfom a blocking retrieva of all asynchonots evaluationsfrom lowFidelitylnterfaceand if autoratic
corretion is on, applycorrectia to eachrespomsein thearray

Reimplemetedfrom DakotaModel

6.512.4 constDakotaList< DakotaResponse> & HierLay eredModel::deri ved_synchronize_nowait
() [protected, virtual]
portion of synchronizenowait() specificto HierLayerelModel.

Perfom anonbockingretrieva of currerly availableasynchonots evaluatiomsfrom lowFidelitylnterface
and,if autonatic corredion is on,applycorrectia to eachrespoisein thelist.

Reimplemetedfrom DakotaModel
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Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e HierLayaedMoctl.H
e HierLayaedMocel.C
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6.52 KrigA pprox ClassReference

Utility classfor kriging interpdation.
#i ncl ude <KSMsurf. H>

Public Methods

e KrigApprox (int, int, constDakotaReal¥cta &, constDakotaReal¥ctor &, constDakotaReal-
Vector&)

constructor

o ~KrigApprox ()
destructor

e void ModelBuild (int, int, constDakotaReal\écta &, constDakotaReal\édor &, int)
Functionto computevectorand matrix termsin thekriging surface

e RealModdApply (int, int, constDakotaReal\édor &)
Functionreturns a respamsevalueusingthekriging surface

Private Attrib utes

e intN1
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N2
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N3
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N4
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int N5
Sizevariablefor CONMINarrays. SeeCONMIN manud.

int conmnSingleAray

Array sizeparametemeecaedin interfaceto CONMIN.

int nuncon

CONMINvariable: Numberof constaints.

int NFDG
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CONMINVvariable: Finite differenceflag.

int IPRINT

CONMINvariable: Flag to control amourt of outputdata.

int ITMAX
CONMINVvariable: Flag to specifythe maximurmumberof iterations.

RealFDCH
CONMINVvariable: Relativefinite differencestepsize

RealFDCHM
CONMINVvariable: Absolutefinite differencestepsize

RealCT
CONMINVvariable: Constaint thicknessparameter

RealCTMIN

CONMINVvariable: Minimumabsdute valueof CT usedduring optimization.

e RealCTL

CONMINVvariable: Constaint thicknesgparameterfor linear andsideconstaints.

¢ RealCTLMIN
CONMINVvariable: Minimumvalueof CTL usedduring optimization.

e RealDELFUN
CONMINVvariable: Relativecorvergencecriterion threshold.

e RealDABFUN
CONMINVvariable: Absolutecorvergencecriterion threshdd.

e int conmninfo
CONMINVvariable: statusflag for optimization.

Realx S
Internal CONMINarray.

Realx G1
Internal CONMINarray.

Realx G2
Internal CONMINarray.

Realx B
Internal CONMINarray.

Realx C
Internal CONMINarray.
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int x MS1
Internal CONMINarray.

Real+ SCAL
Internal CONMINarray.

Realx DF
Internal CONMINarray.

Realx A
Internal CONMINarray.

intx ISC
Internal CONMINarray.

intxIC
Internal CONMINarray.

Real* commin_thetavars

Tempoary array of designvariablesusedoy CONMIN (lengthN1= numdv+2).

Realx commin_thetalower_bnds

Tempoary array of lower bounds usedby CONMIN (lengthN1 = numdv+2).

Realx cormin_thetaupper_bnds

Tempoary array of upperbourdsusedby CONMIN (lengthN1 = numdv+2).

RealALPHAX

Internal CONMIN variable:

RealABOBJ1

Internal CONMINvariable:

RealTHETA

Internal CONMINvariable:

RealPHI
Internal CONMINvariable

int NSIDE

Internal CONMINvariable:

int NSCAL

Internal CONMIN variable:

int NACMX1
Internal CONMIN variable

int LINOBJ

Internal CONMIN variable:

1-D search parameter

1-D search parameter

meanvalueof push-of factor.

: "participation coeficient”.

sideconstrints parameter

scalingcontmol parameter

: estimateof 1+(max# of activeconstaints).

linear objectivefunctionidentifier (unusel).
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int ITRM

Internal CONMINvariable: diminishingreturn criterion iteration number

int ICNDIR
Internal CONMINvariable: conjugde directionrestartparameter

int IGOTO

Internal CONMINvariable: internal optimizationterminationflag.

int NAC
Internal CONMIN variable: numberof activeandviolatedconstaints.

int INFOG
Internal CONMINvariable: gradientinformationflag.

int ITER
Internal CONMIN variable: iteration count.

intiFlag
Fortran77flag for kriging compuations.

RealbetaHat
Estimateof the betatermin thekriging model..

RealmaxLikelihoodEst
Error termcomputedria MaximumLikelihoodEstimation.

int nunNewPts
Sizevariablefor thearraysusedin kriging computdions.

int numSampQuad
Sizevariablefor thearraysusedin kriging computdions.

Realx theta\édor
Array of correlation parametes for the kriging model.

Realx xMatrix
A 2-D array of designpointsusedto build the kriging model.

Realx yValueVector
Array of responsevaluescorrespadingto the array of designpoints.

Realx xNewVector
A 2-D array of designpointswhele the kriging modelwill be evaluated

Realx yNewVector
Array of responsevaluescorrespading to the designpointsspecifi@ in xNewv\ector

Realx thetaLdnd\Vector
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Array of lower boundsin optimizerto-kriging interface

¢ Realx thetaUBndVector
Array of upperboundsin optimizerto-kriging interface

e Realx corstraint\ector
Array of constaint values(usedwith optimizer).

¢ Realx rhsTems\ector
Internal array for kriging Fortran77code matrix algebra result.

e int x iPivotVector
Internal array for kriging Fortran77code pivotvectorfor linear algebra.

e Realx correlationMatrix
Internal array for kriging Fortran77code correlation matrix.

e Realx invcorrelMatix
Internal array for kriging Fortran77code inversecorrelation matrix.

e Realx fValueVector
Internal array for kriging Fortran77code responsealuevector

e Realx fRinvVector
Internal array for kriging Fortran77code vectormatrix result.

¢ Realx yfbVector
Internal array for kriging Fortran77code vectorarithmeticresult.

e Realx yfbRinvVecta
Internal array for kriging Fortran77code vectorxmatrix result.

¢ Realx rXhatVector
Internal array for kriging Fortran77code local correlationvector

e Realx workVector
Internal array for kriging Fortran77code tempoary storage.

e Realx workVectorQud
Internal array for kriging Fortran77code tempoary storage.

e int x iworkVedor
Internal array for kriging Fortran77code tempoary storage.

6.52.1 Detailed Description

Utility classfor kriging interpdation.

The KrigApprox classprovidesutilities for the KrigingSuf class. It is basedon the Ph.D.thesiswork of
Tony Giunta.
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6.52.2 Member Function Documentation

6.522.1 Real KrigA pprox::ModelA pply (int numVars, int numCurrentRoints, const
DakotaReal\ector & x_array)

Functionreturrs arespoisevalueusingthekriging surface.

Therespomsevalueis computedat the designpoint specifiedby the DakotaReal\éctor function argument.

6.52.3 Member Data Documentation

6.523.1 int KrigA pprox::N1 [ pri vate]

Sizevarialle for CONMIN arrays. SeeCONMIN manua

N1 = nunberof variades+ 2

6.523.2 int KrigA pprox::N2 [ pri vate]

Sizevarialle for CONMIN arrays. SeeCONMIN manua

N2 = nunberof constraits + 2x(numberof variables)

6.523.3 int KrigA pprox::N3 [ pri vate]

Sizevarialle for CONMIN arrays. SeeCONMIN manua

N3 = Maximum possiblenumbe of active constraints.

6.523.4 int KrigA pprox::N4 [ pri vat e]

Sizevarialle for CONMIN arrays. SeeCONMIN manua

N4 = Maximun(N3,rumberof varialles)

6.523.5 int KrigA pprox::N5 [ pri vat e]
Sizevariable for CONMIN arrays. SeeCONMIN manua
N5 = 2x(N4)

6.523.6 RealKrigA pprox:;:CT [ pri vate]

CONMIN variable:Constrain thicknesgparaneter

Thevalueof CT decreasem magnitule duiing optimizatian.
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6.523.7 Reak KrigA pprox::S [pri vat e]
Interral CONMIN array

Move directionin N-dimersionalspace.

6.523.8 Reak KrigA pprox::G1 [ pri vat e]
Interral CONMIN array

Tempaoary storageof constraintvalues.

6.523.9 Reak KrigA pprox::G2 [ pri vat e]
Interral CONMIN array

Tempaoary storageof constraintvalues.

6.523.10 Reakk KrigA pprox::B [ pri vat €]
Interral CONMIN array

Tempaary storagegor computationsinvolving arraysS.
6.523.11 Reakk KrigA pprox::C [ pri vate]
Interral CONMIN array

Tempaary storagdor usewith arrays B andS.
6.523.12 intx KrigA pprox::MS1 [ pri vat e]
Interral CONMIN array

Tempaary storagdor usewith arrays B andS.
6.523.13 Realk KrigA pprox::SCAL [ pri vate]
Interral CONMIN array

Vectorof scalingparametesfor designparametewalues.
6.523.14 Realk KrigA pprox::DF [ pri vate]
Interral CONMIN array

Tempaoary storageor analyticgradien data.
6.523.15 Reak KrigA pprox::A [ pri vate]

Interral CONMIN array

Tempaoary 2-D arrayfor storag of constraimgradierts.
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6.523.16 intx KrigA pprox::ISC [private]

Interral CONMIN array

Array of flagsto identify linearconstraims. (notusedin thisimplementationof CONMIN)
6.523.17 intx KrigA pprox::IC [ private]

Interral CONMIN array

Array of flagsto identify active andviolatedconstraims

6.523.18 int KrigA pprox:iiFlag [ pri vat €]

Fortrarv7 flag for kriging compuations.

iFlag=1 comptesvecta andmatrix termsfor the kriging surface,iFlag=2 computesthe resposevalue
(usingkriging) attheusersupplieddesignpoint.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

o KSMSurf.H
o KSMSurf.C
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6.53 KrigingSurf ClassReference

Derivedappoximationclassfor kriging interpdation.
#i ncl ude <KSMsurf. H>

Inheitancediagramfor KrigingSurf::

DakotaApproximatio
| 1

T

| KrigingSurf |

Public Methods

e KrigingSuf (constProblenbescDB&problem_db)
constructor

e ~KirigingSurf ()
destructor

ProtectedMethods

¢ void find_coeficierts ()

calculatethe datafit coeficientsusingthe currentPintslist of SurrogateDataPints.

e intrequred_samplegint num.vars)

returnthe minimumnumberof samplesequiredto build the derivedclassapproximationtypein numvars
dimensions.

¢ Realgetvalue(constDakotaReal\dor &x)

retrievethe approximae functionvaluefor a givenparametervector

Private Attrib utes

o KrigApprox * krigOhject
Kriging Surfaceobjectdeclamtion.

o DakotaReal\éctorx_matrix

A 2-darray of all samplesites(designpoints)usedto createthekriging surface

e DakotaReal¥éctorf_of x_array

Anarray of resporsevalues;oneresponse/alue per samplesite
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e DakotaReal¥éctorcorrdationVector
An array of correlation parametervaluesusedto build thekriging surface

e intrunConminFlag
Flag to run CONMIN (value=1)or useusersuppliedcorrelations(value=0).

6.53.1 Detailed Description

Derivedappoximationclassfor kriging interpdation.

The KrigingSurf classusesa the kriging apprachto interplate betweendatapoints. It is basedon the
Ph.D.thesiswork of Tony Giunta.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

o KSMSurf.H
o KSMSurf.C
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6.54 LayeredModel ClassReference

Baseclassfor thelayeredmodels(SuriLayerediodel andHierLayerelModel).
#i ncl ude <Layer edModel . H>
Inheitancediagramfor LayeredMockl::

| DakotaModel |

T

| LayeredModel |
t

| HierLayeredMode' | SurrLayeredMode’

ProtectedMethods

e Layeredodel (ProdemDescDB&problem.db)
constructor

~LayerelModel()
destructor

void compute.correction (corst DakotaRespose &truth_respmse, corst DakotaRespose &ap-
proxrespoise,constDakotaReal\écta &c vars)

computethe correctionrequiredto bring approx resporseinto agreemehwith truth. response

void apply_correction(DakotaRespons&approx_respoise,constDakotaReal\écta &c vars,short
quietflag=0)

applythe correctioncomputedn computecorrection() to approx_resporse

void checksubrnodelLcompatilility (corst DakotaModel &sub_modkl)

verify compatibility between LayeedMadel attributes and attributes of the submodel
(SurrLayeedModel::actudModelor HierLayeredMadel::highFdelityMode).

void autacorrection (shortcorrectionflag)
setsautoCoredion to ON (1) or OFF (0).

ProtectedAttrib utes

e DakotaArray< DakotaRespose > correcte@ResponseArray
array of corrededresponsesisedin derivedsyntironiz€) functions.

e Dakotalist< DakotaRespnse> corrededResponseList

list of correctedresporsesusedin derived syndironize_nowai() functions.

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.54LayeredModel ClassReference 233

DakotalList DakotaReal\dor > rawCVarsList

list of raw continwusvariablesusedby apply_correctior(). DakotaModel::varsListcannd beusedfor this
purpo sinceit doesnot containlower level variablessetsfromfinite differencing

DakotaStringcorredionType
correctionapproach to be used:offset,scaled,or beta.

int approBuilds
numberof calls to build_approximatiorf).

shortautoCorection

a flag which contmols the useof apply_correction() in SurrLayeedModeland HierLayeedMocel approxi-
materesporsecompuations.

Private Attrib utes

o DakotaReal\éctoroffsetVaues

valueswith which to offsetthe functionvaluesin an approximateresponsen order to apply a truth model
correction.

o DakotaReal\éctorscalefactors

valueswith which to scalethefunctionvalues gradients andHessiansn an approximaterespamsein order
to apply a truth modelcorrection.

¢ shortcorrectimComptued
flag usedto indicatewhetheror not a correctionis available

¢ shortbadScalinglag

flag usedto indicate functionvaluesnear zeo for scaledcorrectiors; triggers an automaticswitch from
scaledto offsetcorrection.

o DakotaReal\ctorbetaFcnRatio
Beta-corectionscalingterm: ratio of high-fidelity modelvalueto low fidelity valueat x=x_center

e DakotaRealMatrixoetaGrads
Beta-corectionscalingterm: gradientof betaat x=x_center

e DakotaReal\éctorbetaCenterPt
Beta-corectionscalingterm: centerpoint of thetrustregion.

e DakotaReal\éctorbetaAppoxCenteYals

Functionvaluesat the centerof the trust region which are neededas a fall bad if the current function
valuesare unavalable whenapplyingthe beta-corection.

e DakotaRealMatrixoetaAppoxCenter@ads

Gradientvaluesat the centerof the trust region which are neededas a fall bad if the current function
gradientsare unawilable whenapplyingthe beta-carection.
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o DakotaRealMatrixbetaGrad@iset

Beta-corectionscalingterm: gradientoffsets.

o DakotaReal\éctorbetaHessO$et

Beta-corectionscalingterm: Hessianoffsets.

6.54.1 Detailed Description

Baseclassfor thelayeredmodels(Surilayeredodel andHierLayerelModel).

The LayeredModel classprovidescomma functionsto derived classedor compuing andapplyirg cor-
rectionsto appioximatiors.

6.54.2 Member Function Documentation

6.542.1 void LayeredModel::compute_correction (const DakotaResponse truth_responseconst
DakotaResponse&& apprax_responseconstDakotaReal\ector & cvars) [ pr ot ect ed,
vi rtual ]

computethe correction requitedto bring appox responsénto agreementwith truth response.

Compue a corredcion for apprximateresponsedasedon an offset, scaled,or betacorredion appoach.
The offsetandscaledappioacheswill correctthe appoximatefunction valuesto matchthe truth function
valuesat a singlepointin the paraneterspace(e.g, the centerof atrustregion). In the "beta” correctim
apprach,thefunctionvalueandthe functiongradien arematchel at a single point. The beta-corection
is similar to the scaled-caectionmethal, but the scaled-carectionusesa scalarvaluefor eachrespmse
function, whereasthe beta-corectionusesa xxxsaling functionxxx for eachrespomsefunctionthatvaries
W.I.t. positionin the paraneterspace.

Reimplemetedfrom DakotaModel

6.54.3 Member Data Documentation

6.543.1 int LayeredModel::approxBuilds [ pr ot ect ed]

numker of callsto build_approxmation().

usedasaflagto automaticallybuild theapproxmationif oneof thederivedcompue respoisefunctionsis
calledprior to build_appraimation().

6.543.2 short LayeredModel::autoCarr ection [ pr ot ect ed]

aflag which contrds the useof apply.corretion() in SurrLayeredMalel andHierLayeredMoal appoxi-
materespolsecompuations.
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the defaut is ON oncecompue_correcdion() hasbeencalled. However this shouldbe overriddenwhena
new corredion is desiredsincecompue_correction() nolongerautomaticly backsoutanold correction.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e LayeredModelH
e LayeredModelC
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6.55 MARSSurf ClassReference

Derivedappioximationclassfor multivariateadaptie regressionsplines.
#i ncl ude <MARSSurf. H>
Inheilitancediagramfor MARSSurf::

DakotaApproximatio
| 1

T

| MARSSurf |

Public Methods

¢ MARSSurf(constProblenDescDB&problem_db)

constructor

¢ ~MARSSurf()

destructor

ProtectedMethods

e intrequred_samplegint numvars)

returnthe minimumnumberof samplegequiredto build the derivedclassapproximationtypein numvars
dimensions.

¢ void find_coeficients ()

calculatethe datafit coeficientsusingthe currentPintslist of SurrogateDataRints.

¢ Realgetvalue(constDakotaReal\édor &x)

retrievethe approximae functionvaluefor a givenparametervector

Private Attrib utes

e intxflags

variabletypedeclamtions(ordinal, excluded categorical).

e Marsx marsObject
pointerto the Mars object(MARSwrapperprovidedas part of DDACE).
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6.55.1 Detailed Description

Derivedappoximationclassfor multivariateadaptve regressionsplines.

The MARSSurf classprovidesa globd appioximation basedon regressionsplines. It emplgys the C++
wrapperdevelopedby the DDACEteamfor theMultivariateAdaptive RegressiorSplines MARS) packag
from Prof. JeromeFriedmanof Stanfod University Dept. of Statistics.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ MARSSurf.H
¢ MARSSurf.C
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6.56 MergedVvarConstraints ClassReference

Derivedclasswithin the DakotaVarConstraintshierarcly which emplagys the meged dataview.
#i ncl ude <Mer gedVar Constraints. H>

Inheitancediagramfor Merged\VarConstraints::

DakotaVarConstraint# | VariablesUtil
t [ )
| MergedVarConstraintF

Public Methods

¢ Merged\VarCorstraints(corst ProblemDescDR&problem.db)
constructor

e ~MergedVarCorstraints()
destructor

e constDakotaReal\¥ctor& continwuslowerbourds () const

returnthe activecontinuots variable lower bounds.

¢ void continwouslower_bourds (corst DakotaReal\ctor&c | _bnds)

settheactivecontinuots variablelower bounds.

e constDakotaReal¥ctor& continwbusupperbounds () const

returnthe activecontinuots variable upperbourds.

e void continwousupperbourds (corst DakotaReal\ector&c -u_bnds)

settheactivecontinuots variable upperbourds.

e constDakotalntVector& discretelower_bourds () const
returntheactivediscretevariable lower bounds.

e void discretelower_bourds (corst DakotalrtVector&d | _bnds)
settheactivediscretevariable lower bounds.

e constDakotalritVector& discreteuppetbourds () const

returntheactivediscretevariable upperbounds.

e void discreteupperbourds (corst DakotalritVector&d -u_bnds)

settheactivediscretevariable upperbounds.

e void write (ostream&s) const
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write a variable constaints objectto an ostream.

e void read(istream&s)

reada variable constaintsobjectfromanistream.

Private Attrib utes

e DakotaReal\éctormermgedDesignlowerBnds

a designlower boundsarray meiging continuots and discretedomains(integer valuespromotedto reals).

e DakotaReal\éctormemgedDesignUperBna

a designupperbounds array meging continuots anddiscretedomaing(integer valuespromotedto reals).

o DakotaReal¥ctoruncetainDistLoverBnds

theuncertaindistribution lower bounds array (no discreteuncertainto meige).

e DakotaReal\éctoruncetainDistUpperBnd

theuncertaindistribution upperbounds array (no discreteuncertainto meige).

¢ DakotaReal\éctormegedStateLwerBnds

a statelower bounds array meiging continuots and discretedomains(integer valuespromotedo reals).

¢ DakotaReal\éctormergedStateUperBnds

a stateupperbounds array memging continuots and discretedomains(integer valuespromotedo reals).

e DakotalrtVectoremptyhtVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespndingto therequest.

6.56.1 Detailed Description

Derivedclasswithin the DakotaVarConstraintshierarcly which emplagys the meged dataview.

Derivedvariableconstrais classedake differentviews of the design,uneertain,andstatevariabletypes
andthe cortinuousanddiscretedomain types. The MergedvarCmstraintsderived classcomlbines con-
tinuows anddiscretedomaintypesbut separatedesign,uncertain,andstatevariable types. Theresultis

meiged designbourds arrays (mergedDesighowerBnds,memgedDesignUperBnds),uncetain distribu-

tion bourds arrays (uncertainDistLaverBnds, uncetainDistUpperBnd), and meiged statebourds arrays
(memgedStateLwerBnds megedStateUpp@&nds). Thebrand andbourd stratgly useshisapproah (see
Dakota\ariables::getvariables(poblemdb) for variablestype selection;variablestype is passedo the
DakotaVarConstraintsonstrutor in DakotaMadel).

6.56.2 Constructor & Destructor Documentation
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6.562.1 MergedVvarConstraints::Mer gedVarConstraints (const ProblemDescDB& problem_db)

constrictor.

Extractfundanentallower andupperboundsandmeige continuaisanddiscretedomainsto createmeiged-
DesignLaverBndsmeigedDesigtypperBna, megedStateLwerBndsandmeigedStateUperBndsusing
utilities from VariablesUtil(uncertaindistribution bourds do notrequireary meiging).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ Merged\arCorstraints.H
¢ Merged\VarCorstraints.C
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6.57 MergedVariables ClassReference

Derivedclasswithin the Dakota\ariableshierachy which employs the meiged dataview.

#i ncl ude <MergedVari abl es. H>

Inheitancediagramfor Merged\aiiables::

|DakotaVariabIe51 | VariablesUtil |

t f
[

| MergedVariabIesfs

Public Methods

Mergedvariables()
defaultconstrudor.

Merged\Varialles (constProblenbescDB&problem_db)
standad constructor

~Merged\Varialles ()
destructor

sizet tv () corst
Returngtotal numberof vars.

sizet cv () const
Returnsnumberof activecontinuots vars.

sizet dv () const
Returnshumberof activediscretevars.

constDakotaReal\ctor& continwusvarigbles() const

returnthe activecontinuots variables.

void continwusvariables(corst DakotaReal\éctor&c -vars)

settheactivecontinuots variables.

constDakotalrtVector& discretevariables() const
returntheactivediscretevariables.

void discretevariables(corst DakotalrtVector&d vars)
settheactivediscretevariables.

constDakotaStringArray & continwusvariablelabels() const
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returntheactivecontinuots variable labels.

void continwousvariablelabels(constDakotaStrigArray &cv labels)

settheactivecontinuots variablelabels.

constDakotaStringArray & discretevariablelabels() const
returntheactivediscretevariable labels.

void discretevariablelabels(corst DakotaStringArray&dv labels)
settheactivediscretevariablelabels.

constDakotaReal\ctor& inactive_contiruousvarialdes () const
returntheinactivecontinuots variables.

void inactive_cortinuousvariales (constDakotaReal\édor &i _c_vars)
settheinactivecontinuots variables.

constDakotalrtVector& inactive_discretevarialles () const
returntheinactivediscretevariables.

void inactive_discretevariables (constDakotalntVector&i _d_vars)
settheinactivediscretevariables.

sizet acv() const
returnstotal numker of continuaisvars.

sizet adv() const
returnstotal numkter of discretevars.

DakotaReal\éctorall_contiruousvariables () corst
returnsa singlearray with all continuousvariables.

DakotalrtVectorall_discretevariabes () const
returnsa singlearray with all discretevariables.

void read(istream&s)
reada variablesobjectfromanistream.

void write (ostream&s) const
write a variablesobjectto an ostream.

void readanndated(istream&s)
reada variablesobjectin annotatedformatfroman istream.

void write_anrotated(ostrean&s) const
write a variablesobjectin annaatedformatto an ostream.

void read(DakotaBiStreamss)
reada variablesobjectfromthebinary restartstream.
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void write (DakotaBoStrean&s) const

write a variablesobjectto the binary restartstream.

void read(UnPadBuffer &s)

reada variablesobjectfroma paded MPI buffer.

void write (PackBufer &s) const

write a variablesobjectto a paded MPI buffer.

Private Methods

void copy_rep (constDakotaVarablesxvars_rep)

Usedby copy() to copytheconteris of a letter class.

Private Attrib utes

DakotaReal\éctormergedDesign¥drs
a designvariablesarray meiging continuaus and discretedomains(integer valuespromotedto reals).

DakotaReal\éctoruncetainVars
theuncertainvariablesarray (no discreteuncertainto meige).

DakotaReal\éctormeigedState¥rs

a statevariablesarray meiging continuaus and discretedomains(integer valuespromotedto reals).

DakotaStringirray meigedDesighabels
alabel array combiningcontinuots designand discretedesignlabels.

DakotaStringArray uncetainLabels

theuncertainvariableslabel array (no discteteuncertan to combine).

DakotaStringArray meigedStateLabls

a label array combiningcontinuots stateand discretestatelabels.

DakotalrtVectoremptyhtVector
an emptyint vectorreturnedin getfunctionswhenthere are no variablescorrespndingto therequest.

DakotaStringArray emptystringArray

an emptylabel array returnedin get functionswhenthere are no variablescorrespadingto therequest.

Friends

int opeator==(corst Mergedvariables&vars1,constMergedVariades &varsd
equalityopeator.
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6.57.1 Detailed Description

Derivedclasswithin the Dakota\ariableshierachy which emplo/s the meiged dataview.

Derivedvariallesclassedake differentviews of thedesign uncertainandstatevarieble typesandthe con-
tinuows anddiscretedomain types. The Merged\ariablesderived classcombirescontinubusanddiscrete
doman typesbut separateslesign,uncertain and statevariable types. Theresultis a single contiruous
arrayof designvariales (meigedDesigivars),a singlecontinwousarrayof uncetain variabdes (uncertain-
Vars),anda singlecontinwousarrayof statevariables(meigedState¥irs). The brarch andbourd stratgy

usesthis apprach(seeDakotaVéariables::getvariables(poblemdb)).

6.57.2 Constructor & Destructor Documentation

6.57.2.1 MergedVariables::MergedVariables (const ProblemDescDB& problemdb)

standardonstrictor.

Extract fundamenth variable types and labels and meige contiruous and discretedomairs to create
meigedDesign¥rs, meigedStatedrs, mergedDesignLbels, and memgedStateLabls using utilities from
VariablesUtil(uncertainvariablesandlabelsdo not requirearny memging).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ Merged\ariabdes.H
e Merged\ariabes.C
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6.58 Multile velOptStrategy ClassReference

Strateyy for hybrid optimizaion usingmultiple optimizerson multiple modelsof varying fidelity.
#include <Multil evel Opt Strat egy. H>
Inheitancediagramfor MultilevelOptStratgy::

| DakotaStrategy |

| MultileveIOptStrateg){

Public Methods

e MultilevelOpStrateyy (ProdemDescDB&problem.db)

constructor

e ~MultilevelOpStrateyy ()
destructor

e void run_stratay ()
Performsthe hybrid optimizationstrategy by executingmultiple iterators on different modelsof varying
fidelity.

Private Methods

e void runcoupld ()
run a tightly coupledhybrid.

¢ void run_uncotpled ()
run an uncouped hybrid.

¢ void run.uncowpled.adaptve ()
run an uncouped adaptivehybrid.

Private Attrib utes

e DakotaStringmultiLevelType
coupled uncowpled,or uncouped adaptive

e DakotaString-ist methodList
thelist of methoddentifiers.
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e int nuniterators

numberof methodsn methodList.

o ReallocalSearchRib

the probalility of running a local seach refinementwithin phasesof the global optimizationfor couded
hybrids.

e RealprogessMetric

theamountof progressmadein a singleiterator++ cyclewithin an uncaupledadagive hybrid.

e RealprogessThreshold

whenthe progress metric falls below this threshdd, the uncowpled adaptivehybrid switchesto the next
method.

o DakotaArray< Dakotalteator > selectedlteators

the setof iterators, onefor each entryin methodList.

o DakotaArray< DakotaMocel > userDefinelflodels

the setof models.onefor ead iterator.

6.58.1 Detailed Description

Strateyy for hybrid optimizaion usingmultiple optimizerson multiple modelsof varying fidelity.

This stratgy hasthreeapprachesto hybrid optimization (1) the uncaupledhyhbrid runs onemethodto
competion, passedts bestresultsasthe startingpointfor a subsequarmethal, andcontinwesthis succes-
sion until all methals have beenexecuted;(2) the uncaipledadaptve hykrid is similar to the uncowpled
hyhrid, exceptthatthe stoppirg rulesfor the optimizes arecontiolled adagtively by the stratayy instead
of interrally by eachoptimizer and(3) the couyled hybrid usesmultiple method in closecoadination
geneally usinga local searchoptimizerrepeatedIlywithin a global optimizer (the local searchoptimizer
refinescandid&e optimawhich arefed backto the global optimizer). The unmupledstratgiesonly pass
informationforward whereaghe couplel stratgyy allows bothfeedforwardandfeedtack. Notethatwhile
the strat@y is tamgeted at optimizers,ary iteratormay be usedso long asit definesthe notion of afinal
solutionwhich canbe passedsthestartingpoint for subsequet iterators.

6.58.2 Member Function Documentation

6.582.1 void Multile velOptStrategy::run coupled() [pri vate]

runatightly couged hyhrid.

In the couplal case,useis madeof extemal hybridization capaliities, suchas thoseavailablein the
globd/local hybrids from SGOPT This function is resposible only for publishirg the local optimizer
selectionto the global optimizerandtheninvoking the global optimizer, the logic of methal switchingis
handed entirelywithin the globaloptimizer Status:incomgete.
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6.582.2 void Multile velOptStrategy:run .uncoupled() [ pri vate]

runanunaupledhykbrid.

In the uncaupled noradaptie case,thereis no interfererte with the iterators. Eachruns until its own
convergencecriteriais satisfied(usingiteratorrun.iterator). Status:fully operatioml.

6.582.3 void Multile velOptStrategy:run .uncoupled.adaptive () [ pri vat €]

runanunwupledadaptve hybrid.

In theuncaupledadaptve casethereis interferacewith theiteratorsthroughthe useof the ++ overloadel
operdor. iterator++unstheiteratorfor onecycle, afterwhichaprogressmetricis computed. Thisprogress
metricis usedto dictatemethodswitchinginsteadof eachiteratots interral corvergerce criteria. Status:
incomgete.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

¢ MultilevelOptStratgy.H
e MultilevelOptStratgy.C
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6.59 NestedModelClassReference

Derived modé classwhich perfams a completesubiterator execuion within every evaluation of the
modé.

#i ncl ude <Nest edModel . H>

Inheitancediagramfor NestedMalel::

DakotaModel

NestedMode

Public Methods

¢ NestedMode(ProblenbescDB&problem_db)
constructor

¢ ~NestedMoél ()
destructor

ProtectedMethods

¢ void derived compue_respose (constDakotaintArray &asv)
portion of computeresponsg specificto NestedModl.

void derived asynchcompute_responsgcorst DakotalrtArray &asv)
portion of asynd_computerespons() specificto NestedModel.

constDakotaAray< DakotaResponse> & derived_synchonize()
portion of syntironize) specificto NestedModke

constDakotalList< DakotaRespose> & derived.synchramize_nowait ()
portion of syntironizenowai() specificto NestedModl.

constDakotalntList & synchraize_nowait_completians ()
Returncompletionid’s matding resporselist fromsyndironize nowait.

DakotaMockel & subordnatemodel()
returna refeenceto the subModkl.

shortderived_masteroverload () const

flag which preventsoverloadng the masterwith a multiprocessorevaluation (forwarded to subMod! so
that UQ portion of OUU canexecutein parallel).
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void derived.init_comnunicatos (const DakotalrtArray &messagdengths, corst int &max -
iteratorcorcurrercy)

portion of init_.communic#ors() specificto NestedMode

void free.communicators()

deallocatecommunicato partitions for the NestedMode(forwarded to subMoatl so that UQ portion of
OUU canexecutein parallel).

e voidsene()

Servicejob requestgeceivedfrom the master Completesvhena terminationmessage is receivedfrom
stopserves(). (forwardedto subMocl sothat UQ portion of OUU canexecutein parallel).

e void stopseners()

Executedby the masterto terminateall slaveserveropemtions on a particular modelwheniteration on
that modelis completgforwardedto subMalel sothat UQ portion of OUU canexecutein parallel).

e inttotal.eval_counter() const

Returnthe total evaluation countfor the NestedModelforwarded to optiondinterfaceif present(place-
holderfor now).

e int new_eval_courter () const

Returnthe new evaluation countfor the NestedMode forwarded to optiondinterfaceif present(place-
holderfor now).

Private Methods

¢ void respmsemappng (constDakotaRespose&interfacerespose,corst DakotaRespnse&sub._-
iteratorrespmse,DakotaResponsé&mappeal_respose)

combinetherespmsefromtheoptiond interfaceevaluationwith the responsdromthe sub-iteation using
the objCoefs/constrCodé mappings to createthetotal respasefor the model.

e void asvmappng (constDakotalntArray &mapped.asy DakotalrtArray &interfaceasv)

definetheevaluationrequirementsfor theoptiond interface(interface asv)fromthetotal modelevaluation
requirments (mappel_asv).

Private Attrib utes

e Dakotalterdor sublterato

the sub-iteator thatis executedon every evaluationof this model.

o DakotaMadel subMockl
thesub-modelisedin sub-itemtor evaluations.

e sizet numSulteratotneqCorstr
numberof top-level inequalityconstaints mappedromthe sub-iteation results.

e sizet numSulteratoEqConstr
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numberof top-level equalityconstaints mappedromthe sub-iteation results.

Dakotalrterfaceoptioralinterface

the optionalinterfacecontributesnomestedesporsedatato thetotal modelresporse

DakotaStringinterfacePnter

theoptionalinterfacepointerfromthe nestednodelspecification

DakotaResposeinterfaceRespuase

theresporseobjectresultingfromoptionalinterfaceevaluations.

sizet numinterfObjFrs

numberof objectivefunctionsresultingfrom optionalinterfaceevaluations.

sizet numinterflneqConstr

numberof inequalityconstaintsresultingfromoptionalinterfaceevaluatiors.

sizet numinterfEqConstr

numberof equalityconstaintsresultingfromthe optionalinterfaceevaluations.

DakotaRealMatrixobjCoefs

"primary” responsamappingmatrix appliedto the sub-itemtor respons functions. For OUU, the matrix
is appliedto UQ statisticsto createcontributionsto the top-level objectivefunction(s).

DakotaRealMatrixconstrCoefs

"secondary responsemappingmatrixappliedto thesub-iteator respamsefunctions.For OUU, the matrix
is appliedto UQ statisticsto createcontributionsto the top-levelinequalityand equdity constaints.

DakotaArray < DakotaRespose > responseAay

dummyrespmsearray for derivedsyndironiz€) prior to derivedasynt_computeresponsg suppat.

DakotaList< DakotaRespnse> resposeList

dummyresponsdist for derived syndronize nowai{) prior to derivedasynt_compue_respmsg) suppot.

DakotalrtList completiorist

dummycompletionlist for syndronize nowaitcompletion§ prior to derivedasyné._compue.respamse)
suppot.

6.59.1 Detailed Description

Derived modé classwhich perfams a completesubiterator execion within every evaluation of the

The NestedModeklassnestsa sub-iterato execution within every modelevaluatian. This capabilityis
mostcomnonly usedfor optimizationunderuncetainty, in whichanoncdeterministiagteratoris execiedon
every optimizaion functionevaluation. The NestedMoel alsocontainsan optioral interface for portions
of themode evaluationwhich areindepemnientfrom the sub-iterataranda setof mappngsfor combning
sub-iteréor andoptioral interfacedatainto atop level respamsefor the mockl.
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6.59.2 Member Function Documentation

6.592.1 void NestedModel::derived_computeresponsgconst DakotalntArray & asy)
[protected, virtual]

portion of conputerespons@ specificto NestedMalel.

UpdatesubModtl's inactive varialdes with active varablesfrom currentVariables,compuite the optioral
interfaceandsub-iteraor responsesandmaptheseto thetotal modelresporse.

Reimplemetedfrom DakotaModel

6.592.2 void NestedModel::derived_asynch.compute responsgconstDakotalntArray & asy)
[protected, virtual]

portion of asynchcompute_respoisg() specificto NestedMoe!.

Not currerly suppated by NestedMdaels (neel to add concurent iterator suppot). As a result,
derived_synchionizg(), derived.synchrmize_nowait(), and synchonizenowait_compldions() areinactive
aswell).

Reimplemetedfrom DakotaModel

6.592.3 constDakotaArray < DakotaResponse> & NestedModel::derived_synchronize ()
[protected, virtual]
portion of synchronizg() specificto NestedModel.

Asynchionots respoise compuationsare not currerily supprted by NestedMoels. Returna dumny
respoiseArrayto satisfythecomgler.

Reimplemetedfrom DakotaModel

6.592.4 constDakotalist < DakotaResponse> & NestedModel::derived_synchronize_nowait ()
[protected, virtual]
portion of synchronizenowait() specificto NestedModel.

Asynchionots respoise compuationsare not currerily supprted by NestedMoels. Returna dumny
resposeListto satisfythe compiler

Reimplemetedfrom DakotaModel

6.592.5 constDakotalntList & NestedModel::synchronize-nowait completions() [i nl i ne,
protected, virtual]

Returncompgetionid’s matchirg respmselist from synchrmize nowait.

Asynchionots respoise compuationsare not currerily supprted by NestedMoéls. Returna dumny
competionListto satisfythe compler.

Reimplemetedfrom DakotaModel
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6.592.6 void NestedModel::derived.init _ communicators (const DakotalntArray &
messagdengths constint & maxiterator_concurrency [inline, protected,
vi rtual ]

portion of init_communicatorg) specificto NestedMoe!.

Asynchonots flagsneedto beinitialized for the subMocel. In addtion, max.iteratorconairreng is the
outerlevel iteratorconcurengy, not the sublteator corcurrercy thatsubMalel will see,andrecompuiting
the messagéengtls on the subMockl is prabably not a badideaeither Therdore, reconputeeverything
on subMalel usinginit_comrunicators.

Reimplemetedfrom DakotaModel

6.592.7 void NestedModel::responsemapping (const DakotaResponseX interface response
constDakotaResponsek suh.iterator_responseDakotaResponse& mappedresponsg
[ private]

combne theresponsdrom the optiond interfaceevaludion with theresponsdérom the subiterationusing
theobjCoefs/constrCodé mappngsto createthetotal resposefor themodel.

In theOUU case,

optional Interface functions = {f}, {g} (deterministic objectives & constraints)
subl terator functions = {Ss} (UQ response statistics)

Probl em formul ation for mapped functions:
mnimze {f} + [W{S}

subject to {g_l} <= {g} <= {g_u}

{a_l} <= [AI{S} <= {a_u}

{g} == {g_t}
[AI{S} == {a_t}

where[W] is the primary.mappng_matrix userinput (objCoefs classattribute), [A] is the secondry -
mappng-matrix userinput (corstrCoefs classattribute) {{gl},{al}} arethetop level inequality con-
straintlowerbouwnds,{{g-u},{a_u}} arethetoplevel inequality constrainupperbownds,and{{g t},{at}}
arethetop level equalityconstraintargets.

NOTE: optionallinteface/sublter@r objectves overlap but optioralinterface/sublterataconstraintslonot.
The[W] matrix canbe specifiedsoasto allow

e somepurely determiristic objectie functions andsomecomhbned: [W] filled and[W].num rows()
< {f}.length{ [comknedfirst] or [W].numrows() == {f}.length{ and[W] containsrows of zeros
[combinedlast]

e somecombired andsomepurely stochasticobjective functions: [W] filled and[W].num rows() >
{f}.length]

e separateleterninistic andstochastimbjective functions: [W].numrows() > {f}.length() and[W]
contairs {f}.length() rows of zeros.

If theneedarisescouldchang constrint definition to allow ovedap aswell: {g1} <= {g} + [A]{S} <=
{g-u} with [A] usagethe sameasfor [W] above.

In the UOO casethingsaresimpler, just compute statisticsof eachoptimizationresposefunction: [W] =
[1. {f}/{g}/[A] areempty

6.59.3 Member Data Documentation
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6.593.1 DakotaModel NestedModel::subModel [ pri vat e]

thesub-malel usedin sub-itentorevaluatians.

TherearenorestrictionsonsubMocel, soarbitray nestingsarepossible. Thisis comnonly usedto suppat
surro@te-basedptimizaion underuncetainty by having NestedMoels containLayeredvodelsandvice

versa.
Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e NestedMoeél.H
e NestedModl.C
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6.60 NoDBBaseConstructorStruct Reference

Dummystructfor overloadirg corstructorsusedin on-thefly instantiatiors.
#i ncl ude <Probl enDescDB. H>

Public Methods

o NoDBBaseConstructdint=0)
C++ structscanhaveconstructos.

6.60.1 Detailed Description

Dummystructfor overloadimg corstructorsusedin on-thefly instantiatiors.

NoDBBaseConstructois usedto overoad the constriector usedfor on-thefly iterator instantiatioss in
which ProblemzscDBqueriescannd be used.Puttingthis structhere(rathe thanin a heaer of a class
thatusesit) avoids prablemswith circulardepenlencies.

Thedocumentatiorfor this structwasgereratedrom thefollowing file:

e ProblenDescDB.H
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6.61 NonDAdvMeanValue ClassReference

Classfor theanalyticalreliability methalswithin DAK OTA/UQ.
#i ncl ude <NonDAdvMeanVal ue. H>
Inheitancediagramfor NonDAdvMearValue::

| Dakotalterator |

T

| DakotaNonD |

T

| NonDAdeeanVaqu

Public Methods

¢ NonDAdvMean\alue (DakotaModel&model)
constructor

e ~NonDAdvMean\alue()
destructor

e void quartify _uncetainty ()

performsan uncertaintypropagation usinganalyticalreliability methodsvhich solveconstainedoptimiza-
tion problemsto obtain approximationsof the cumulativedistribution functionof resporse

e void print.iteratorresults(ostream&s) corst

print theapproximatemean,stadard deviation, andimportane factors whenusingthe meanvaluemethod
(MV) or the CDF informationwhenusingotherreliability methoddAMV,AMV+,FORM).

Static Private Methods

¢ void lin_appro_objedive_eval (int &mode,int &n, Realxu, Real&f, Realxgrad, int &)

staticfunctionusedby NPSOLasthe objectivefunctionin the constainedoptimizationproblemssolvedin
theanalyticalreliability methods.

¢ void lin_appiox_constraih_eval (int &mode, int &ncnlin, int &n, int &nrowj, int xnealc, Real xu,
Realxc, Realxcjac,int &nstate)

static functionusedby NPSOLas the constaint functionin the constained optimizationproblemssolved
in theanalyticalreliability methods.

¢ void transUDX (corst EpetraSerialDense¥cta &uncorrnormal vars, Epeta SerialDense¥cta
&random.vars)
TransformationRoutinefrom u-spaceof randam variablesto x-spaceof randomvariables for Petra data
types.

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



256

DAK OTA ClassDocumentation

void transUDX (constDakotaReal\écta &uncar normal vars,DakotaReal\écta &random vars)

TransformatiorRoutinefromu-space of randomvariablesto x-spaceof randomvariablesfor DakotaReal-
\ectordatatypes.

void transXToU (corst EpetraSerialDense¥ctor &randan vars, EpetraSerialDense¥dor &un-
corr_normalvars)

TransformationRoutinefrom x-spaceof randomvariablesto u-spaceof randomvariables for Petra data
types.

void transXTZ (constEpete SerialDense¥cta &randam_vars, EpetraSerialDense¥cta &corre-
lated normal_vars)

TransformationRoutinefrom x-spaceof randomvariablesto z-spaceof randam variablesfor Petra data
types.

void transUDZ (corst Epete_SerialDense¥cta &uncorrnomal.vars, Epeta SerialDense¥cta
&correlatednormd_vars)

TransformationRoutinefrom u-spaceof randomvariablesto z-spaceof randam variablesfor Petra data
types.

void transZ DU (Epeara_SerialDense®¥dor &correlatednomal.vars, Epeta SerialDense¥cta

&uncorr_normal_vars)

TransformationRoutinefrom z-spaceof randam variables to u-spa@ of randam variablesfor Petra data
types.

void jacXToZ (corst Epeta_SerialDense¥cta &random.vars, const Epeta_SerialDense¥cta
&correlatednormd_vars,EpetraSerialDenseMaix &jacobianXZz)

Jacolian of mappingfromx to zrandomvariable space

void jacZToX (corst EpetraSerialDense¥ctor&correlatednomal vars,constEpeta_SerialDense-
Vector&random.vars,EpetraSerialDenseMaix &jacobianZX)

Jacolian of mappingfromz to x randomvariable space

void jacXToU (const EpetraSerialDense¥cta &random.vars, const Epeta_SerialDense¥cta
&uncorr_normal_vars,EpetraSerialDenseMatrixXjacobianXU)

Jacolian of mappingfromx to u randam variable space

void jacUToX (constEpeta SerialDense¥cta &uncorr normd vars, const Epeta SerialDense-
Vector&random.vars,EpetraSerialDenseMaix &jacobianUX)

Jacolian of mappingfromu to x randamvariable space

void transNatafEpetraSerialSymDenseMax &mod_corr_matrix)

Thisprocedire modifysthe correlation matrix input by the userto be usedin the Natafdistribution model.

void erflnverse(corst doulie &p, dowble &z)

Inverseof error functionusedto invert cdf of normalrandomvariables.
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Private Attrib utes

e DakotaStringreliabilityMethod
reliability methoddentifier specifiedby userspecifisamvFlag.

e DakotaRealArrayespoiselLevelTargets
userspecifiedargets for resporselevels.

e DakotaRealArrayprobabilityLevelTarges
userspecifiedargets for probalility levels.

¢ DakotaReal\éctormeanResptse
approximatemeanvaluesof resporsefunctionspredictedby MV.

¢ DakotaReal\éctorstdResponse
approximatestandad deviationsof resporsefunctionspredcted by MV.

e DakotaRealMatrixmpFactor
importancefactors predictedby MV.

Static Private Attrib utes

e EpetraSerialDense¥Ccta staticFn\als
staticcopyof DakotaRespnseRep::functioralues

e EpetraSerialDenseMatristaticFnGrads
staticcopyof DakotaRespnseRep::functionGdients

e EpetraSerialDenseMatristaticGlobalGrasX
Gradientof Responséunctionin x-sapcefor ead respons level.

e EpetraSerialDenseMatristaticGlobalGras
Gradientof Responséunctionin u-spacefor eact resporselevel.

e EpetraSerialSymDeseMatrixpetraCorMatrix
petra copyof uncertainCorelations

e EpetraSerialDenseMatrixholCorMatrix
cholesly factor of petraCorrMatrix.

e EpetraSerialDenseMatrixnostProBointX
Locationof MPPin x space

e EpetraSerialDenseMatrixnostProlointU
Locationof MPPin u space

e EpetraSerialDense¥cta ranVarMeans
MeanVectorof all uncertainrandomvariables.
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EpetraSerialDense¥cta ranVarSigmas

Standad Deviation Vectorof all uncertainrandan variables.

EpetraSerialDense¥cta petraRespévels

Petra copyof resporseLeelTargetsspecifiedby user

EpetraSerialDense¥dCcta petraPobLevels
Petra copyof probahlityL evelTargets specifiedby user

EpetraSerialDense¥®ctorcorre¢edResplLeel

outputresponsdevelscalculated.

e intrespLeelCount

counterfor which respons levelis beinganalyzel.

e intamvFlag

flag to represen which reliability methodis beingused.

e sizet staticNumUnc¥rs

staticcopyof numUncetain\ars.

e sizet staticNumFuncs

staticcopyof numFunctios.

e DakotalrtVectorran\arType

vectorof indicesindicatingwhich typeof uncertan variable.

o DakotaReal\éctormediafrnVals

vectorof medianvaluesof functionsusedto determinewnhich sideof probability equal0.5theresporselevel
is.

e DakotaReal\éctorprolievels

computecprobahlity values.

6.61.1 Detailed Description

Classfor theanalyticalreliability methaswithin DAKOTA/UQ.

The NonDAdvMearValue classimplementsthe following analytic reliability methals: advarnced mean
value method (AMV), iterated advarced meanvalue method (AMV+), first order reliability metha
(FORM), and secondorder reliability method(SORM). Eachof theseemplgy an optimizer (curently
NPSOL)to perform asearchor themostprotablepoint (MPP).

6.61.2 Member Function Documentation

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



6.61NonDAdvMeanValue ClassReference 259

6.612.1 void NonDAdvMeanValue::lin _approx_objective_eval (int & mode int & n, Real x u, Real
& f,Realx gradf,int & [static, private]

staticfunction usedby NPSOL asthe objective functionin the corstrainedoptimizatian prablemssolved
in theanalytical reliability methals.

Needto be staticsothatthey canbe passedn function pointerswithout having to restricttherecipien to
functionsfrom the NonDAdvMean/alueclass(seeStroustrupp.16 - pointersto memberfundions must
useclassscopeoperatos which would restrictthe geneality of the NPSOLOptimizer'userfunctions”
interface)

6.612.2 void NonDAdvMeanValue::lin _approx_constraint_eval (int & mode int & ncnlin, int &
n, int & nrowj, int * need¢ Real x u, Real x ¢, Real x cjac, int & nstatg [stati c,
privat e]

staticfunction usedby NPSOLasthe constraintfunction in the constraind optimizaion problemssolved
in theanalytical reliability methals.

Needto be staticsothatthey canbe passedn function pointerswithout having to restrictthe recipier to
functionsfrom the NonDAdvMearnv/alueclass(seeStroustrupp.16 - pointersto membeirfundions must
useclassscopeoperatos which would restrictthe geneality of the NPSOLOptimizer'userfunctions”
interface)

6.612.3 void NonDAdvMeanValue::transUToX (const Epetra_SerialDense\écta &
uncorr_normal_vars Epetra_SerialDense\écor & randomvars) [static, private]

TransfemationRoutinefrom u-spaceof randon variablesto x-spaceof rancbm varigblesfor Petradata
types.

This procedire perfamsthetransfamationfrom u to x space
uncar_nomal_varsis thevectorof rancdbm variablesn standardhormal spacgu-spae).

random_vars is thevecta of therandm variablesin theuserdefinal x-spae

6.612.4 void NonDAdvMeanValue::transXToU (constEpetra_SerialDense\écta & random.vars,
Epetra_SerialDenseVécta & uncorr_normal_vars) [static, private]

Transfamation Routinefrom x-spaceof randan variablesto u-spaceof rancdbm variablesfor Petradata
types.

This procedire perfamsthetransfamationfrom x to u space
uncar_nomal_varsis thevectorof rancbm variablesn standardhormal spacgu-spae).

random_vars is thevecta of therandm variablesin theuserdefinal x-spae

6.612.5 void NonDAdvMeanValue:transXToZ (constEpetra _SerialDense\écta & random.vars,
Epetra_SerialDense\écta & correlatednormal_vars) [static, private]

Transfamation Routinefrom x-spaceof randan variablesto z-spaceof randan varigblesfor Petradata
types.

This procedire perfamsthetransfamationfrom x to z space

correlaed -nomal_varsis thevectorof randan variablesn normal spacewith propercorrelatios(z-space)
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random_vars is thevecta of therandm variablesin theuserdefinal x-spae

6.612.6 void NonDAdvMeanValue::transUToZ (constEpetra_SerialDense\écior &
uncorr_normal_vars, Epetra_SerialDense\écta & correlatednormal_vars) [stati c,
privat e]

Transfamation Routinefrom u-spaceof randan variablesto z-spaceof randon variablesfor Petradata
types.

This procedirecompuesthetransfomationfrom u to z space.
uncar_nomal_varsis thevectorof rancdbm variablesn standardhormal spacgu-spae).

correlaed -nomal_varsis thevectorof randan variablesn normal spacewith propercorrelatios(z-space)

6.612.7 void NonDAdvMeanValue:transZToU (Epetra_SerialDense\écta &
correlatednormal_vars, Epetra_SerialDense\cta & uncorr_normalvars [stati c,
privat e]

Transfamation Routinefrom z-spaceof randan varialdes to u-spaceof randan varisblesfor Petradata
types.

This procedirecompuesthetransfomationfrom z to u space.
uncar_nomal_varsis thevectorof randbm variablesn standardhormal spacgu-spae).

correlaed -nomal_varsis thevectorof randan variablesn normal spacewith propercorrelatios(z-space)

6.612.8 void NonDAdvMeanValue::;jacXToZ (constEpetra_SerialDense\éctor & random.yvars
constEpetra_SerialDense\écta & correlatednormal_vars, Epetra_SerialDenseMatrix &
jacodanXz) [static, private]

Jacobiarof mappirg from x to z rancbm variablespace.
This procedirecompuesthejacobianof thetransfornationfrom x to z space.
correlded.nomal_varsis thevectorof randan variablesn norma spacewith propercorrelations(z-space)

randan_vars is thevecta of therandm variablesn the userdefinal x-spae.

6.612.9 void NonDAdvMeanValue::jacZToX (const Epetra_SerialDense\éctor &
correlatednormal_vars, const Epetra_SerialDense\écta & random.vars
Epetra_SerialDenseMatrix & jacobianzX) [static, private]

Jacobiarof mappirg from z to x rancbm variablespace.
This procedirecompuesthejacobianof thetransfornationfrom z to x space.
correlaed.nomal_varsis thevectorof randan variablesn norma spacewith propercorrelations(z-space)

randaon_vars is thevecta of therandm variablesn the userdefinal x-spae.
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6.612.10 void NonDAdvMeanValue::;jacXToU (constEpetra _SerialDense\éctor & random.vars,
constEpetra_SerialDense\écta & uncorr_normalvars Epetra_SerialDenseMatrix &
jacobianXU) [static, private]

Jacobiarof mappirg from x to u rancbm varialle space.

This procedire compuesthejacobianof thetransfornationfrom x to u space.

uncar_nomal_varsis thevectorof rancdbm variablesn standardhormal spacgu-spae).

randam_vars is thevecta of therandm variablesin theuserdefinal x-spae

6.612.11 void NonDAdvMeanValue::;jacUToX (const Epetra_SerialDense\écta
& uncorr_normal_vars constEpetra_SerialDense\écta & random.vars
Epetra_SerialDenseMatrix& jacodanUX) [static, private]

Jacobiarof mappirg from u to x rancbm varialle space.

This procedirecompuesthejacobianof thetransformationfrom u to x space.

uncar_nomal_varsis thevectorof randbm variablesn standardhormal spacgu-spae).

random_vars is thevecta of therandm variablesin theuserdefinal x-spae

6.612.12 void NonDAdvMeanValue::transNataf (Epetra_SerialSymDenseMatrix&
mod.corr_matrix) [static, private]
This procaluremodifys the correlationmatrix inputby theuserto be usedin the Natafdistribution mocel.

This procedire modfys the correlationmatrix input by the userto be usedin the Natafdistribution model
(derKiureghianandLiu, ASCEJEM 112:1,1986.

R: thecorrelationcoeficient matrix of the randbm variabes
mod.corr_matrix: modfied correlationmatrix

Note: The modfication is exact for log-log,normal-log,rormal-rormal, nomal-uriform tranfamations
(numericalprecision)

Theuniform-uriform anduniform-log caseareappioximatians obtainel in theabove refelence.

6.61.3 Member Data Documentation

6.613.1 Epetra_SerialDenseVécta NonDAdvMeanValue::correctedResplLerel [stati c,
privat e]

outpu respoelevelscalculated.

identicalto resposeLevelTamgetsfor AMV+, FORM but will differ for AMV

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

¢ NonDAdvMearValue.H
o NonDAdvMearValue.C
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6.62 NonDOptStrategy ClassReference

Strateyy for optimizationunderuncetainty (robustandreliability-baseddesigr).
#i ncl ude <NonDOpt Str at egy. H>
Inheilitancediagramfor NonDOptStratgy::

DakotaStrategy

NonDOptStrategy

Public Methods

e NonDOptStratgy (ProblenDescDB&problem.db)
constructor

e ~NonDOgStratey ()
destructor

e void run_strateyy ()

Perform the strategy by executingoptlterator (an optimizer)on designMalel (a layered or nestedmodel
containinga nonceterministiciterator at a lower level).

Private Attrib utes

e DakotaMocel designMdel
thenestedor layered modelinterfacedwith optlterator.

e Dakotalterdor optlterate
thetop level optimizer

6.62.1 Detailed Description

Stratgy for optimizationunderuncetainty (robustandreliability-baseddesign).

This stratgly usesa NestedMoel to nestan uncertaitly quariification iterator within an optimiza-

tion iteratorin order to perfam optimization using nonceterministicdata. For OUU basedon surre

gates,LayeredModels are also employed, and the generé recursio facilities suppoted by nestedand
layeredmockls allow a broad array of OUU formuations. This classis very simple and is essen-
tially identicalto SingleMethaStratgy sinceall of the nestediteration mappngs are containedwithin

NestedMoel::responsanappng().

Thedocumentatiorfor this classwasgereratedrom thefollowing files:
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¢ NonDOgStratey.H
¢ NonDOpStratey.C
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6.63 NonDPCE ClassReference

Stochastidinite elementapprachto uncertaitly quariification usingpolynomialchaosexpansions.
#i ncl ude <NonDPCE. H>
Inheilitancediagramfor NonDPCE::

Dakotalterato

DakotaNonD

NonDPCE

Public Methods

¢ NonDPCE(DakotaMadel &modd)

constructor

e ~NonDPCE()

destructor

e void quartify _uncetainty ()

virtual functionto perform uncertaintyquartification using SFEM/PCEmethodsoutputscoeficients of
polynomialchaosexpansions.

e void print.iteratorresults(ostream&s) corst

print thefinal statisticsand PCE coeficientarray.

Static Public Attrib utes

e DakotaReal\éctoArray coefArray

Array containingPolynomialChaoscoeficients.

Private Methods

e void run_hs()
genertesthe desied setof parametersamplesromwithin userspecifiedorobatlistic distributions.
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Private Attrib utes

¢ LatinHypecubesx lhnsSampler

pointerto the LatinHypecube object(resporsiblefor geneating the parametersamples).

¢ DakotaReal\éctoArray paranSamples

the setof parametersamplesoutputfrom LHS. The doulex array from Fortran (arranged headto tail by
parameter:all obsenationsfor var 1 followedby all obsenationsfor var 2, etc.)is corvertedto thisarray
of DakotaReal¥éctors.

e DakotaReal¥éctoArray respmseFnSamples

therespamsedata (fn valuesonly) for the parameer samplesarranged as an array of DakotaReal¥ctors.
Thisparallels paramSamfessothat eithermaybe usedin vector statisticg).

e int nunObsenatiors

thenumberof samples.

e intrandmSeed

therandomnumberseed.

e DakotaStringsampleVpe

thesampletype:”lhs” or "r andom”.

e DakotaRealArrayrespThesh

resporsethresholdsfor computingfailure probaliliti es.

e shortstatsFlag

flags computatiorioutputof statistics.

¢ shortallDataFlag

flags update of allVariables/allResponses.

e Ssizet numActiveVars

total numberof variables publishedto LHS.

e int numX

Numberof Xi'sin PolynomialChaosExpansion.

e int highestOrder

Highestorder of HermitePolynomialsin Expansion.

e int nunChaos

Numberof termsin PolynomialChaosExpansion.

6.63.1 Detailed Description

Stochastidinite elementapprachto uncertaity quariification usingpolynomialchaosexpansions.

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



266 DAK OTA ClassDocumentation

The NonDPCEclassusesa polynamial chas expansion(PCE) appoachto apgoximatethe effect of
paraneter uncertaities on respose functions of interest. It utilizes the HermiteSuf and HermiteChaos
classego performthe PCE.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ NonDPCE.H
¢ NonDPCE.C
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6.64 NonDProbability ClassReference

Wrapperclassfor the LHS library.
#i ncl ude <NonDProbability. H>
Inheilitancediagramfor NonDProbability:

| Dakotalterator |

T

| DakotaNonD |

T

| NonDProbabiIity|

Public Methods

e NonDPrdability (DakotaModel&model)
constructor

NonDPrdability (DakotaMadel &model, int samples,int seed,corst DakotaString&sampling -
methal, constshort&opt_flag)

alternateconstrictor for instantiations’on thefly”.

~NonDPrdability ()
destructor

void quantify _uncertairy ()

performsa forward uncertaintypropagation by usingLHSto genematea setof parametersamplesperform-
ing functionevaluationson theseparametersamplesand computingstatisticson the ensembl®f results.

void print_iteratorresults(ostream&s) corst
print thefinal statistics.

void samplingreset(int min_samplesshortall_dataflag, shortstatsflag)
resetsmumberof samplesand samplingflags.

constDakotaString& samplingschemg) corst
returnsampleype: "lhs” or "r andom”.

Private Methods

e void runhs()
genertesthe desied setof parametersamplesromwithin userspecifiedorobatlistic distributions.
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Private Attrib utes

e LatinHypecubesx lhnsSampler

pointerto the LatinHypecube object(resporsiblefor geneating the parametersamples).

¢ DakotaReal¥éctoArray paranSamples

the setof parametersamplesoutputfrom LHS. Thedoulex array from Fortran (arranged headto tail by
parameter:all obsenationsfor var 1 followedby all obsenationsfor var 2, etc.)is corvertedto thisarray
of DakotaReal¥ctors.

¢ DakotaReal\éctoArray respmseFnSamples
therespamsedata (fn valuesonly) for the parameer samplesarranged as an array of DakotaReal¥ctors.
Thisparallels paramSamfessothat eithermaybe usedin vector statisticg).

e int numObsenatiors

thenumberof sampledo evaluate

e intrandbmSeed

therandomnumberseed.

e DakotaStringsampleVpe

thesampletype:“lhs” or "r andom”.

e DakotaRealArrayrespThesh

resporsethresholdsfor computingfailure probaliliti es.

e shortallVarsFlag

flags DACE modeusingall variables.

e shortstatsFlag

flags computatiooutputof statistics.

e shortallDataFlag

flags update of allVariables/allResponses.

e sSizet numActiveVars

total numberof variables publishedto LHS.

e sizet numDesigWars

numberof designvariables(treatedas uniformdistribution within designvariable bourdsfor DACE usage
of NonDPobability).

e Sizet numState¥rs

numberof statevariables(treatedas uniformdistribution within statevariable boundsfor DACE usaye of
NonDPobability).
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6.64.1 Detailed Description

Wrapperclassfor the LHS library.

ThelLatin Hypercibe Sampling(LHS) packag from SandiaAlbuquerques Risk andReliability orgeniza-
tion providescompehensie capabilitiesfor Monte Carlo andLatin Hypercubesamplingwithin a broad
arrayof userspecifiedorobailistic paraméer distributions. It enfacesuserspecifiedcorrelatimsthrough
useof a mixing routine. The NonDPobability classprovidesa C++ wrapperfor the LHS library andis
usedfor performing forward propagtionsof paraneteruncertaities into responsestatistics. The current
LHS versionin usedatesbackto a 1970’s vintage Fortranversionthat wascorvertedto C usingf2c and
thenrecasiasC++ classesTheseclassesppeain the LatinHypercubg(mainLHS classwhich gererates
a setof samplesfrom paraneter distributions), LHSInput (randbm variableand userinput classes)and
LHSVecMatUTtil (vecta/matrix utilities) files. Thesefiles areunda@umentedasthis versionis dueto be
replacedwith the 1998 FortranLHS versia shortly

6.64.2 Constructor & Destructor Documentation

6.642.1 NonDProbability::N onDProbability (DakotaModel & modd)

constrietor.

This construtor is calledfor a standardetterernvelopeiteratorinstantiation In this case setdb list nodes
hasbeencalledandprobDescDBcanbe quered for settingsfrom the methodspecification.

6.642.2 NonDProbability::N onDProbability (DakotaModel & mockl, int samplesint seed const
DakotaString & samplingmethod constshort & optflag)

alternatecorstructorfor instantiationson thefly”.

This alternde constructo (currently inactive) is usedby Appraximationnterfacefor uniform sampling It
is _not_aletterervelope instantiatioranda setdb list_nodeshasnotbeenperfamed.lt is calledwith data
from theappraimationinterfacespecificationnotthe methal specificationpassedhrowh the constrie-

tor. Thisworks becaseNoDBBaseConstructas usedandall of therelevant datafor thisNonDPrdoability
usagecanbe takenfrom theincoming mocel. Thus,thefollowing attributesarenotinitialized andshoud

notbeused:maxiteations,maxFurctionEvals, vertnseOutputmethodName.

6.64.3 Member Function Documentation

6.643.1 void NonDPrabability::quant ify uncertainty () [virtual]

perfamsaforwarduncetainty propagationby usingLHS to geneatea setof parametesamplesperfam-
ing fundion evaluatiors on theseparametesamplesandcompuiting statisticson the ensemblef results.

Loop over setof samplesandcomputerespmses.paransamplesontairs anarrayorderedwith all obser
vatiors for paraneterl followedby all obserationsfor parameteg, etc. After eachrespoiseis computed,
thevaluereturnal in currentrespomiseis comparedto thethreshdd value,respThesh.Thecounterless:-
thanthresh,s thenincremenedif thereturredvalueis < respThesh.
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Reimplemetedfrom DakotaNaD.

6.643.2 void NonDProbability::sampling reset(int min _samplesshort all dataflag, short
statsflag) [inline, virtual]

resetsiumberof samplesandsamplingflags.

usedby Approximatiorinterface::tuild global appoximation() to puldish theminimumnumterof samples
neededrom the samplirg routine(to build a particdar global apgoximatian) andto setallDataFlagand
statsFlagln this case allDataFlags setto true (vectas of variableandresposesetsmustbereturnedo
build theglobd appraximation)andstatsFlags setto false(statisticscompuationsarenot neededl

Reimplemetedfrom Dakotalterator

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ NonDPrdability.H
e NonDPrdability.C
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6.65 NonDSampling ClassReference

Wrapperclassfor the Fortran90 LHS library.
#i ncl ude <NonDSanpl i ng. H>

Inheilitancediagramfor NonDSampling::

| Dakotalterator|

T

| DakotaNonD |

T

| NonDSampIinq

Public Methods

e NonDSanpling (DakotaModel&model)
constructor

NonDSanpling (DakotaModel &model, int samples,int seed,const DakotaStrirg &sampling-
methal, constshort&opt_flag)

alternateconstrictor for instantiations’on thefly”.

~NonDSanpling ()
destructor

void quantify _uncertairy ()

performsa forward uncertaintypropagation by usingLHSto genematea setof parametersamplesperform-
ing functionevaluationson theseparametersamplesand computingstatisticson the ensembl®f results.

void print_iteratorresults(ostream&s) corst
print thefinal statistics.

void samplingreset(int min_samplesshortall_dataflag, shortstatsflag)
resetsmumberof samplesand samplingflags.

constDakotaString& samplingschemg) corst
returnsampleype: "lhs” or "r andom”.

Private Methods

e void runhs()
genertesthe desied setof parametersamplesromwithin userspecifiedorobatlistic distributions.
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e void checkerra (corstint &err_code,constcharxerrsource)onst

cheksthereturncodesfromLHSroutinesand abortsif an error is returned.

Private Attrib utes

¢ DakotaReal¥éctoArray paranSamples

the setof parametersamplesoutputfrom LHS. Thedoulex array from Fortran (arranged headto tail by
parameter:all obsenationsfor var 1 followedby all obsenationsfor var 2, etc.)is corvertedto thisarray
of DakotaReal¥ctors.

e DakotaReal¥éctoArray respmseFnSamples

therespamsedata (fn valuesonly) for the parameer samplesarranged as an array of DakotaReal¥ctors.
Thisparallels paramSamfessothat either maybe usedin vector statisticg).

e int numObsenatiors

thenumberof sampledo evaluate

e intrandbmSeed

therandomnumberseed.

e DakotaStringsampleVpe

thesampletype:”lhs” or "r andom”.

e DakotaRealArrayespThesh

resporsethresholdsfor computingfailure probaliliti es.

e shortallVarsFlag
flags DACE modeusingall variables.

e shortstatsFlag

flags computatiooutputof statistics.

¢ shortallDataFlag

flags update of allVariables/allResponses.

e sizet numActiveVars

total numberof variables publishedto LHS.

e sizet numDesigWars

numberof designvariables(treatedas uniformdistribution within designvariable bourdsfor DACE usage
of NonDSampliny

e Ssizet numState¥s

numberof statevariables(treatedas uniformdistribution within statevariable boundsfor DACE usaye of
NonDSamfing).
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6.65.1 Detailed Description

Wrapperclassfor the Fortran90 LHS library.

ThelLatin Hypercibe Sampling(LHS) packag from SandiaAlbuquerques Risk andReliability organiza-
tion providescompehensie capabilitiesfor Monte Carlo andLatin Hypercubesamplingwithin a broad
array of userspecifiedprababilistic paraneter distributions. It enfores userspecifiedrank correlations
through useof a mixing routine. The NonDSamfing classprovidesa C++ wrapperfor the LHS library
andis usedfor perfaming forward propagatias of paraneteruncetaintiesinto respmsestatistics. The
curreri LHS versionreflectsthe 1998 Fortran 90 LHS version(asdocunentedin SAND98-®10), which
wascornvertedto aUNIX link libraryin 2001.Thus,theNonDSanpling classsupercdes NonDProlability,
whichuseda 1970s vintageLHS thathadbeenf2c’d andconvertedto (incomplete)classes.

6.65.2 Constructor & Destructor Documentation

6.652.1 NonDSampling::NonDSampling (DakotaModel & mode)

constrietor.

This construtor is calledfor a standardetterervelopeiteratorinstantiation In this case setdb list nodes
hasbeencalledandprabDescDBcanbe queied for settingsirom the methodspecification.

6.652.2 NonDSampling::NonDSampling (DakotaModel & mode] int samges, int seed const
DakotaString & samplingmethod constshort & optflag)

alternatecorstructorfor instantiationson thefly”.

This alternde constructo (currently inactive) is usedby Approximatiorinterfacefor uniform sampling It
is _not_ aletterenvelope instantiatioranda setdb list_nodeshasnotbeenperfamed.lt is calledwith data
from theappraimationinterfacespecificationnot the methal specificationpassedhrowhtheconstrie-

tor. Thisworksbecase NoDBBaseConstructds usedandall of therelevart datafor this NonDSanpling
usagecanbetakenfrom theincoming mockl. Thus,the following attributesarenotinitialized andshoud

notbeused:maxIteations,maxFurctionEvals, verloseOutputmethodName.

6.65.3 Member Function Documentation

6.653.1 void NonDSampling::quantify .uncertainty () [ vi rtual]

perfamsaforwarduncetainty propagationby usingLHS to geneatea setof parametesamplesperfam-
ing fundion evaluatiors on theseparametesamplesandcompiting statisticson the ensemblef results.

Loop over setof samplesandcomputerespamses.paransamplesontairs anarrayorderedwith all obser
vatiors for paraneterl followedby all obserationsfor paramete®, etc. After eachrespoiseis computed,
thevaluereturnel in currentresposeis comparedto thethreshdd value,respThesh. Thecounterless-
thanthresh,s thenincremenedif thereturredvalueis < respThesh.

Reimplemetedfrom DakotaNaD.
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6.653.2 void NonDSampling::samplingreset(int min_samplesshort all dataflag, short statsflag)
[inline, virtual]
resetsiumberof samplesandsamplingflags.

usedby Approximatiorinterface::kuild global.appoximation() to puldish theminimumnumter of samples
neededrom the samplirg routine(to build a particdar global apgoximatian) andto setallDataFlagand
statsFlagln this case allDataFlags setto true (vectas of variableandresposesetsmustbereturnedo
build theglobd appraximation)andstatsFlags setto false(statisticscompuationsarenot needejl

Reimplemetedfrom Dakotalterator

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ NonDSanpling.H
e NonDSanpling.C
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6.66 NPSOLOptimizer ClassReference

Wrapperclassfor the NPSOLoptimizationlibrary.
#i ncl ude <NPSOLOpti m zer. H>
Inheitancediagramfor NPSOLOptimize:

| Dakotalterator |

T

| DakotaOptimizer|

T

| NPSOLOptimize|1

Public Methods

¢ NPSOLOptimize(DakotaModel&model)
standad constructor

e NPSOLOptimizer(constDakotaReal\écta &initial _poirt, constDakotaReal\éctor &varlower -
bnds, corst DakotaReal¥écta &var.upperbnds,int numlin ineq, int numlin eq, int numnin -
ineq, int numnin_eq, const DakotaRealMatrix&lin ineqg.coefs, const DakotaReal\éctor &lin -
ineglower_bnds, const DakotaReal\ector &lin .inequpperbnds, const DakotaRealMatrix&lin -
eg.coefs, constDakotaReal\éctor &lin _eqtamets, corst DakotaReal\éctor &nonlin ineqlower -
bnds, const DakotaRealécta &nonlin_inequpperbnds, const DakotaReal\écta &nonlin eq-
targets, void(xuserobj_eval)(int &, int &, Realx, Real&, Realx, int &), void(xusercon_eval)(int
&, int &, int &, int &, int x, Realx, Realx, Realx, int &), int derivative level)

specialconstrictor for instantiations’on thefly”.

e ~NPSOLOptimizel)
destructor

¢ void find_optimum ()

Usedwithin the optimizerbranc for computingthe optimal solution. Redefiesthe run_iterator virtual
functionfor the optimizerbranch.

Private Methods

e void find_optimum_on_mocel ()
calledby find_optimumfor setUp¥pe== "model".

¢ void find_optimun_on_usetfunctions ()
calledby find_optimumfor setUp¥pe== "user_functions”.
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¢ void allocateworkspae ()
Allocatesworkspacefor the optimizer Private methodfor the NPSOLOptimizeconstructos.

e void augnentbounds (DakotaReal¥ctor &augmentedlower bnds, DakotaReal\éctor &aug-
mentedupperbnds)

augmers variable bounds with linear and nonlinearconstiaint bounds.

Static Private Methods

e void objectvef_eval (int &mode,int &num_paraneters,Realxx, Real&f, Realxg, int &state)

OBJFUNiIn NPSOLmanud: compuesthe valueand first derivativesof the objectivefunction (passeddy
functionpointerto NPSOL).

e void constraintf_eval (int &mode, int &ncnln, int &n, int &nrow;j, int xneed, Real xx, Realxc,
Realxcjac,int &nstate)

CONFUNin NPSOLmanual:computeshevaluesandfirstderivativesof thenonlinearconstaint functions
(passedy functionpointerto NPSOL).

Private Attrib utes

e int linConstrainMatrixSize

usedfor non-zeo array sizing(linear constaints).

e DakotaRealArraycLamiala
CLAMBDA fromNPSOLmanual: Langrange multipliers.

e DakotalrtArray constraitState
ISTATE fromNPSOLmanud: constrint status.

e intinformResult
INFORMfromNPSOLmanua: optimizationstatuson exit.

e int nunberlteratims
ITERfromNPSOLmanual: numberof (major) iterationsperformed.

e int boundsArraySize
lengthof augmenedbounds arrays(variable boundspluslinear and nonlinea constaint bourds).

e doube x linConstraintMatixF77
[A] matrixfromNPSOLmanual:linear constaint coeficients.

e doube x uppeFactorHessianF77
[R] matrix fromNPSOLmanual: upperCholesk factor of the Hessianof the Lagrangan.

e doube x constraintJacMaitcF77
[CIAC] matrixfromNPSOLmanud: nonlinearconstaint Jacobian.
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DakotaStringsetUpType

contwls iteration mode: "model” (normal usage) or "user_functions” (usersuppliedfunctionsmodefor
"on thefly” instantiations). NonDAdvMean\Aluecurrertly usesthe user functionsmode

o DakotaReal\éctorinitialPoint

holdsinitial pointpassedn for "user_functions” mode

e DakotaReal\ctorlowerBownds
holdsvariable lower bourds passedn for "user_functions” mode

e DakotaReal\éctorupperBound
holdsvariable uppe bourdspassedn for "user_functions” mode

e void(x userObjectieEwal )(int &, int &, Realx, Real&, Realx, int &)

holdsfunctionpointerfor objectivefunctionevaluator passedn for "user_functions” mode

e void(x userConstraiteval )(int &, int &, int &, int &, int x, Realx, Realx, Realx, int &)

holdsfunctionpointerfor constrint functionevaluator passedn for "user_functions” mode

Static Private Attrib utes

e intfnEvalCntr

counterfor testingagainststaticMaxFnEvals.

e int staticMaxFnEsls

static copyof Dakotalterator::maxFunctionEvals

e int static\endoNumeicalGradFlag

static copyof DakotaOgtimizer::vendorNumericalGadFlag.

6.66.1 Detailed Description

Wrapperclassfor the NPSOLoptimizationlibrary.

The NPSOLOptimize classprovidesa wrapger for NPSOL,a Fortran 77 sequetial quadatic progam-
minglibrary from Stanfod University marketedby Stanfod Busines#ssociateslt usesafundion pointer
apprachfor which passedundions mustbe eitherglobalfunctionsor staticmemter fundions. Any at-
tributeusedwithin staticmembe functiors mustbe eitherlocal to thatfundion or staticaswell. To isolate
theeffed of thesestaticrequiranentsfrom therestof theiteratorhierarcly, staticcogesaremadeof mary
non-staticattributesinheritedfrom above.

The userinput mappirgs are as follows: nmax functi on_eval uati ons is implementeddirectly
in NPSOLOptimize's evaluatorfunctions sincethereis no NPSOL paraneterequialent, and nax -
iterations, convergence_tol erance, output verbeity, verifylevel, function-
pr eci si on, andl i nesear ch_t ol er ance aremappednto NPSOLs "Major IterationLimit”, "Op-
timality Tolerancg, "Major PrintLevel” (ver bose: Major PrintLevel = 20; qui et : Major Print Level
=10), "Verify Levd”, "Function Precision; and”Lineseach Tolerance’paraneters,respectiely, using
NPSOLs npon() subrotine (aswrapped by npoan2() from the npaotn wrappeff file). Referto [Gill,
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PE., Murray, W., Sauneérs,M.A., andWright, M.H., 1985] for informationon NPSOLs optiond input
paranetersandthe npgptn() subrotine.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ NPSOLOptimizeH
e NPSOLOptimizeC
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6.67 ParallelLibrary ClassReference

Classfor managity partitionirg of multiple levelsof parallelismandmessag@assingwithin thelevels.

#i ncl ude <ParallelLibrary. H>

Public Methods

e ParallelLibray (int &argc, charxx&armgv)
constructor

ParallelLibray ()
defaultconstruador (usedonly for dummylib).

e ~ParallelLibrary ()
destructor

void init_iterator.commnunicatos (corst ProblemzscDB&problemdb)
split MPI_.COMM_WORLD into iterator communic#ors.

void init_evaluation.communicators (int eval_seners, int procsper.eval, int max.concurengy, int
asynchlocal_eval_conairreng, constDakotaStrirg &eval_schedulig)

splitan iterator communicatointo evaluationcommunicates.

void init_analysiscommuricators(int analysisseners,int procs_peranalysis,int max.corcurreng,
int asynchlocal.analysisconcurengy, corst DakotaSting &analysisschedulig)

split an evaluationcommunicatointo analysiscommunicatcs.

¢ void free.iteratorcommnunicatos ()
deallocateiterator communicatcs.

¢ void free.evaluation_commnunicatos ()
deallocateevaluationcommunicates.

e void free.analysiscommunicators()
deallocateanalysiscommunicatcs.

¢ void print_.configuration()
print the parallel configuration for all parallelismlevels.

e void sendsi (PackBufer &sendbuffer, int dest,int tag)
blocking sendat the strategy-iterator commuiication level.

¢ void isendsi (PackBufer &sendbuffer, int dest,int tag, MPl Reques&sendreqLest)
nonblacking sendat the strategy-iterator commuiication level.

e void recv.si (UnPackBuffer &recv_buffer, int soure, int tag, MP| Status&status)
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blocking receiveat the strategy-iterator communicéon level.

void irecv_si (UnPackBuffer &recv_buffer, int sourceint tag, MPl Reques&recv request)
nonblacking receiveat the strategy-iterator commutication level.

void sendie (PackBufer &sendbuffer, int dest,int tag)
blocking sendat theiterator-evaluationcommunicatiorevel.

void isendie (PackBufer &sendbuffer, int dest,int tag, MPI Reques&sendreqLest)
nonblacking sendat theiterator-evaluationcommunicatiorevel.

void recv.ie (UnPackBuffer &recv_buffer, int sourcejnt tag, MPI _Status&status)
blocking receiveat theiterator-evaluationcommunicatiorievel.

void irecv_ie (UnPadkBuffer &recv_buffer, int sourcejnt tag,MPIl Reques&recv request)
nonblacking receiveat theiterator-evaluationcommunicatiorevel.

void sendea(int &sendint, int dest,int tag)
blocking sendat the evaluation-analysiscommunicationevel.

void isendea(int &sendint, int dest,int tag,MPI_Reques&sendrequest)
nonblacking sendat the evaluation-analysiscommunicatiorievel.

void recv_ea(int &recv_int, int sourcejnt tag, MPI _Status&status)
blocking receiveat the evaluation-analysiscommunicatiorevel.

void irecv_ea(int &recv_int, int sourcejnt tag,MP|_Reques&recv request)
nonblacking receiveat the evaluation-analysiscommunicatiorevel.

void bcast(int &data, MPI_Commcomm)
broadcast an integer acrossa communicatar

void bcast(PackBufer &sendbuffer, MPI_Commcomm)
senda padked buffer acrossa communicatousinga broadcast.

void bcast(UnPackBufer &recv_buffer, MPI_Commcomm)
matding receivefor a paded buffer broadcast.

void waitall (int num.rec\s, MPI_Requesk&recv requests)
wait for all messges froma seriesof nonbloking receives.

int world_size() const
returnworldSize

int world_rank () const
returnworldRank.

shortparallelismlevels () const
returnparallelismLevels.
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shortstratgy_dediated masterflag () const
return strategyDedicatedMsterFlay.

shortstratey_iteratorsplit_flag () corst
return stratiteratorSplitFlag.

shortiteratormasterflag () const
returniteratorMasterFlay.

shortstratgyy_iteratormessageass() const
return stratlteratorMessgePass.

MPI_Commiteratorintra.communicator() const
returniteratorintraComm.

MPI_Commstrateyy_iteratorinter_.comnunicator() const
returnstratlteratorinterComm.

MPI_Comms strat@y_iteratorinter.communicators() const
return stratiteratorinterComms.

int iteratorseners() const
returnnumliteatorServes.

int iteratorcommuricator_rank () const
returniteratorCommRank.

int iteratorcommuricatorsize () const
returniteratorCommsSize

int iteratorsener.d () const
returniteratorServerld.

shortiteratordedicatd_masterflag () const
returniteratorDedicatedMaterFlag.

shortiteratoreval_split_flag () const
returniteratorEvalSplitFlay.

shortevaluation_masterflag () const
returnevalMasterFlay.

shortiterator eval_ messaggass() const
returniteratorEvalMessgePass.

MPI_Commevaluation.intra.communicator () const
returnevallntraComm.

MPI_Commiterator eval_inter.commuricator () const
returniteratorEvallnterComm.
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¢ MPI_Commzx iteratoreval_inter.comnunicatos () const
returniteratorEvallnterComms.

e int evaluationseners() const
returnnumEvalServex

e int evaluation.commuicatorrank () const
returnevalCommRank.

e int evaluation.commuicatorsize () const
returnevalCommSize

e int evaluationsener.id () const
returnevalServerld.

e shortevaluation_dedicdaed masterflag () const
returnevalDedicatedMaterFlag.

e shorteval_analysissplit_flag () const
returnevalAnalysisSplitFlg.

e shortanalysismasterflag () const
returnanalysisMasterFlg.

e shorteval_analysismessageass() corst
returnevalAnalysisMessggeRass.

e MPI_Commanalysisintra.communicator() corst
returnanalysisintaComm.

e MPI_Commeval_analysisinter.commuicator() const
returnevalAnalysisinterComm.

e MPI_Commsx eval_analysisinter.commurcators() const
returnevalAnalysisinterComms.

e int analysisseners() const
returnnumAnalysisServs.

e int analysiscommunicatorrank () const
returnanalysisCommRank.

e int analysiscommunicatorsize() corst
returnanalysisCommsSize

e intanalysissener.id () const
returnanalysisServed.
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Private Methods

e shortsplit.commuicatordedicate_master(MPI_Commparet_comm,constint &parent.comm-
rank constint &parernt_commsize,constint &num_seners,constint &procs_per.sener, constint
&proc_remairder, MPI_Comm&child intra.comm,int &child commrank int &child commsize,
MPI_Comm&child_inter.comm MPI_Comm=x&child .inter.comrs, int &server.id, short&child -
masterflag)

split a parent commuiicator into a dedicatedmastemprocessorand numserves child communic#ors.

e shortsplit. comnunicatorpeerpartition (MPI_Commparentcomm corstint &parert_.commrank
constint &parent.comm_size,constint &num_seners,constint &procsper.sener, constint &proc -
remairder, MPI_Comm&child .intra.comm,int &child_commrank int &child commsize, MPI -
Commé&child_inter.comm,MPI_Comm=x&child iinter comms,int &peer.id, short&child master-

flag)
split a parent commuiicator into numserves child communicates (no dedicatedmasterprocessoy.

e shortresohe.inputs (int &num_seners, int &procsper.sener, constint &avail procs, int &proc -
remairder, constint &max_concurengy, constint &capacity multiplier, const DakotaString&de-
fault.config,constDakotaString&schediling_override)

Resolvaiserinputsinto a sensiblepartitioning scheme

Private Attrib utes

e int worldSize
sizeof MPI_.COMM_WORLD.

e int worldRark
rankin MPI_COMM.WORLD.

e shortparallelismLeels

numberof parallelismlevels.

e shortmpirurFlag
flag for a parallel mpirun/yodiaunch.

e shortdumnyFlag

preventsmultiple MPI_Finalize calls dueto dummylib.

e RealstartCPUTme
startrefeencefor UTILIB CPUtimer.

¢ RealstartWCime
startrefelencefor UTILIB wall clock timer,

o RealstartMPITime
startrefeencefor MPI wall clock timer.

e longstartClock

startrefeencefor local clodk() timer measuringparent+child CPU.
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e shortstratgyyDedcatedMasterFlag
signalsded. masterpartitioning.

e shortstratlteratoplitFlag
signalsa commuiicator split wasused.

¢ shortiteratorMasteflag
identifiesmasteriterator processos.

e shortstratlteratokessagelss
flag for messge passingat si level.

e MPI_CommiteratointraComm
intracommfor ead iterator partition.

¢ MPI_CommstratiteratointerComm
intercommbetweeran iterator & masterstrategy (on iterator partitionsonly).

¢ MPI_Commsx stratlteratointerComms

intercomm.array on masterstrategy.

e int nunlteratorSevers
numberof iterator serves.

e int procsPerlterator
processaos per iterator server

e intiteratorCanmRank
rankin iteratorintraComm.

e intiteratorCanmSize
sizeof iteratorintraComm.

e intiteratorSeverld
identifierfor an iterator server

e shortiteratorDedcatedMasterFlag
signalsded. masterpartitioning.

¢ shortiteratorEalSplitFlag
signalsa commuiicator split wasused.

e shortevalMasterFlag
identifiesmasterevaluationprocessos.

e shortiteratorExalMessagefss
flag for messge passingat ie level.

¢ MPI_CommevallntraComm
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intracommfor ead fn. eval. partition.

e MPI_CommiteratoEvallntelComm

intercommbetweera fn. eval. & masteriterator (onfn. eval. partitionsonly).

¢ MPI_Commz iteratorBvalinterCanms
intercommarray on masteriterator.

e int nunEvalSengrs
numberof evaluationserves.

e int procsPerEwal
processaos per evaluationserver

e int evalCommRank
rankin evallntraComm.

e int evalCommSize

sizeof evallntraComm.

e intevalSenerld

identifierfor an evaluationserver

¢ shortevalDedicdedMasterFlag
signalsdedicaed masterpartitioning.

¢ shortevalAnalysisSplitFlag
signalsa commuiicator split wasused.

¢ shortanalysisMasterFlag
identifiesmasteranalysisprocessos.

e shortevalAnalysisMessagedss
flag for messge passingat ealevel.

¢ MPI_CommanalysisltraComm
intracommfor eadh analysispartition.

e MPI_CommevalAnalysisinterComm
intercommbetweeran analysis& masterfn. eval. (on analysispartitionsonly).

e MPI_Commsx evalAndysisinterComms
intercommarray on masterfn. eval.

e int numAnalysisSerers
numberof analysisserves.

e int procsPerAnalysis
processas per analysisserver
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e int analysisComiRank
rankin analysisintaComm.

e int analysisComi8ize
sizeof analysisintaComm.

e int analysisSererld
identifierfor an analysisserver

6.67.1 Detailed Description

Classfor managig partitioning of multiple levelsof parallelismandmessag@assingwithin thelevels.

The ParallelLibray classencagulatesall of the detailsof perfaming messaggassingwithin multiple
levels of parallelism.It providesfunctionsfor partitioring of levelsaccording to userconfigurationinput
and funaions for passingmessagesvithin and acrossMPI communicatorsfor eachof the parallelism
levels. If suppot for othe message-passintprariesbeyond MPI becanesneededthenParallelLibrary
shouldbecomea classhierachy with virtual functionsto encapulatethelibrary-specificsyntax.

6.67.2 Member Function Documentation

6.67.2.1 void ParallelLibrary ::init iterator communicators(const ProblemDescDB& problemdb)

split MPI_.COMM_WORLD into iteratorcomnunicatos.

Split MPI_COMM_WORLD into the specifiednunberof subconmunicatas to setup corcurrentiterator
partitiors servirg a stratgy. This construts new iteratorintra-communicatorsandstratey-teratorinter-
communicators. The init_iteratorcommunicatorg) and free.iterator.comnunicatorg) functionsare both
calledfrom mainC, andinit_iteratorcomnunicatos() is called prior to output andrestartmanagment
sinceoutpu andrestartfiles aretaggedbasecdniteratorsenerid.

6.67.2.2 void ParallelLibrary: :init _evaluation communicatas (int evalseners int procsper_eval
int max_.concurrency int asynd_local_evalconcurrency const DakotaString &
evalsdtheduling)

split aniteratorcommuricatorinto evaluationcommunicators.

SplititeratotntraComm(=MPI_COMM WORLD if noconairren in iterators)asspecifiecby thepassed
paranetersto setup concurent evaluation partitiors servingan iterator This constructsnewv evalua-
tion intra-canmuricators and iteratorevaluationinter-commuricators. init_evaluation_comnunicatos()
is calledfrom Applicationinterface::initcommnunicatos() and free_evaluation_.comnunicatos() function
is calledfrom Applicationinterface::fee.comnunicatos(). eval_seners, asynchlocal_eval_corcurrengy,
andeval_schedulingcomefrom the interface keyword specification procspereval is not directly user
specified,ratherit cortains the minimum procs_pereval requiredto suppat ary lower level userre-
guestgsuchasprocsper.analysis).max.concureng is passedn via thefunction Dakotalteator::max-
concurengy/(), which queriesindividual method for their gradient configuation, popuation size, etc.
Thesepartitionscanbe recanfiguredfor eachiterator/malel pair within a strateyy (e.g. interfacel uses4
by 256while interface2 uses2 by 512 — seeDakotaStategy::run_iteratoi().
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6.67.2.3 void ParallelLibrary: :init .analysiscommunicators (int analysisseners, int
procsper.analysis int max.concurrency int asynd _local_analysisconcurrency const
DakotaString & analysisscheduling)

split anevalugion communicatorinto analysiscommunicators.

Split evalintraCommasindicaed by the passegaranetersto setup concurentanalysigpartitionsservirg
a function evaluation This corstructsnew analysisintra-commuricatorsand evaluation-analsis inter-
communicators. init_analysiscommunicatorg) is calledfrom ApplicationInterface::initcommnunicatos()
following the call to init_evaluation_comnunicatos() and free.analysiscommuicatorg) is called from
Applicationinterface::freecommuicatorg) preceling the call to free.evaluation_comnunicatos(). The
analysisseners, procsperanalysis, asynchlocal.analysisconcureng, and analysisschedling at-
tributescomefrom theinterfacekeyword specificationandmax.concureng contans the lengthof anal-
ysis drivers from theinterfacekeyword specification The analysispartitiors canberecanfiguredfor each
iterator/nodelpair within a strateyy.

6.67.2.4 short ParallelLibrary: :resohe.inputs (int & num_seners, int & procsper.sener,
constint & avail_procs int & proc_remainder, constint & max.concurrency constint
& capacity_multiplier, const DakotaString & default_config, const DakotaString &
scheduling override) [ pri vat €]

Resohe userinputsinto a sensiblepartitioning scheme.

Thisfunctionis respomiblefor the”auto-configue” intelligerceof DAK OTA. It resohesavarietyof inputs
andoverridesinto asensiblgpartitioning configuationfor a particdar parallelismlevel. It alsohardlesthe
geneal casein which ausers specificatiorreqestdoesnotdivide outeverly with thenumtber of available
processorsfor the level. If numseners & procsper.sener are both nondefault, then the former takes
prece@nce.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e ParallelLibrary.H
e ParallelLibrary.C
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6.68 ParamResponseRir ClassReference

Containerclassfor avarablesobject,aresposeobject,andanevaluationid.

#i ncl ude <Par anResponsePair. H>

Public Methods

ParamRespaseRair ()
defaultconstrudor.

ParamResposeRir (constDakotaVariables&vars,constDakotaRespnse&respmse)
alternateconstrictor for tempoaries.

ParamRespaseRir (constDakotaVariades &vars, constDakotaRespnse&resporse,corstint id)
standad constructorfor historyuses.

ParamRespaseRiir (corst ParamRespaseRiir &pair)
copyconstructor

~ParamRespaseRiir ()
destructor

ParamRespaeRiir & operdor= (constParamRespaseRiir &pair)
assignmenopemtor.

void read(istream&s)
reada ParamResponseit objectfromanistream.

void write (ostream&s) const
write a ParamResposeRiir objectto an ostream.

void readanndated(istream&s)
reada ParamResponseit objectin anndatedformatfroman istream.

void write_anrotated(ostream&s) const
write a ParamResposeRiir objectin annotatedformatto an ostream.

void write_takular (ostream&s) const
write a ParamResposeRiir objectin tabular formatto an ostream.

void read(DakotaBiStream&s)
reada ParamResponselt objectfromthebinary restartstream.

void write (DakotaBoStrean&s) const
write a ParamResposeRiir objectto the binary restartstream.
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¢ void read(UnPadBuffer &s)
reada ParamResponseilt objectfroma paded MPI buffer.

¢ void write (PackBufer &s) const

write a ParamResposeRiir objectto a packed MPI buffer.

e intevalid () const

returnthe evaluationidentifier

e constDakota\ariales & prp_paraneters() const

returnthe parametes object.

e constDakotaRespose& prp.response) corst

returntheresponsebject.

e void prp_respamse(corst DakotaRespons&resporse)

settherespons@bject.

e constDakotalrtArray & active_setvector() const

returnthe activesetvectorfromtherespamseobject.

e void active_setvector(constDakotalntArray &asv)

settheactivesetvectorin theresponsebject.

e constDakotaString& interfaceid () const

returntheinterfaceidentifierfromtheresporseobject.

Private Attrib utes

e DakotaVarisblesprPairParameters

the setof paramders for thefunctionevaluation.

e DakotaResposeprPairRespore

theresporsesetfor thefunctionevaluation.

e int evalld

thefunctionevaluationidentifier (assignedromApplicationinterface::fnEvallyl

Friends

e int opeator==(corst ParamRespaeRiir &pairl, corst ParanResponsedlr &pair2)

equalityopetor.
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6.68.1 Detailed Description

Containerclassfor avarablesobject,aresposeobject,andanevaluationid.

ParamRespaseRir providesa containerclassfor associatiorof the input for a particdar function eval-

uation (a vaiiablesobject) with the output from this function evaludion (a respmseobject), alongwith

an evaluation identifier  This contairer definesthe basic unit usedin the datapairs list, in restart
file opeations,andin a variety of schedulingalgoithm bodkeepirg opeations. With the adwert of

STL, replacerent of this classwith the pair<> templateconstret may be possible(using pair<int,

pair<vars,respose> >, for examge), assumingthat deepcopies, 1/0, alternateconstrctors, etc., can
beadeqatelyaddessed.

6.68.2 Constructor & Destructor Documentation

6.682.1 ParamResponseBir::P aramResponseRir (const DakotaVariables & vars, const
DakotaResponsek responsg [i nline]
alternatecorstructorfor temporaies.

This constrictor can usethe standardDakotaVariables and DakotaRespaose copy constrictorsto share
represetationssincethis corstructoris usedfor searchpairs(which arelocal instantiatiors thatgo out of
scopeprior to ary chargesto values;.e.,they arenotusedfor history)

6.682.2 ParamResponsehir::P aramResponseRir (const DakotaVariables & vars, const
DakotaResponse responseconstint id) [i nli ne]
standaratonstrtor for historyuses.

This constrictor cannotsharerepresetationssinceit involvesa history mectanism(befaeSyncPRPList
or datapairs).Deepcopes mustbemade.

6.68.3 Member Data Documentation

6.683.1 int ParamResponseRir::evalld [ pri vat e]

thefunction evaluationidentifier (assignedrom Applicatiorinterface::fnE\alld).

evalld belorgshereratherthanin DakotaResposesincesomeDakotaResposeobjectsinvolve consolida-
tion of severalfn. evals. (e.g.,synchonizefd _gradents). The prPair, ontheotherhard, is usedfor storage
of all low level fn. evals.thatgetevaluated,soevalld is meanimgful.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e ParamRespaseRir.H
e ParamRespuaseRiir.C
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6.69 ParamStudy ClassReference

Classfor vector list, centeed,andmultidimensionalparaneterstudies.
#i ncl ude <Par antt udy. H>
Inheitancediagramfor ParanStudy::

Dakotalteratol

ParamStudy

Public Methods

e ParamStudyDakotaModel&model)
constructor

~ParamStug ()
destructor

void run.iterator()
run theiterator.

constDakotaVarialles & iteratorvariabe_results() const
returnthefinal iterator solution(variables).

constDakotaRespose & iteratorresponseaesults() const
returnthefinal iterator solution(response).

void print_iteratorresults(ostream&s) corst
print thefinal iterator results.

Private Methods

e void compue_vecta _steps()

computestep\éctorandnumStep&ominitialPoint, finalPoint, andeithernumStepsr stepLengtlfpStudy-
Typeis 1 or 2).

e void vectorloop (constDakotaReal\écta &start, constDakotaReal\édor &step.vect, constint
&num_steps)

performsthe parameterstudyby looping fromstart in num stepsincremerts of stepvect. Total numberof
evaluationsis numstepst+ 1.

¢ void sample(constDakotaReal\éctor &list _of_points)
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performsthe parameer studyby samplingfroma list of points.

void centeed.loop (corst DakotaReal\éctor &start, constReal&perceri_delta,constint &deltas--
pervariale)

performsa numberof plusand minusoffsetsfor ead parametercenteedabott start.

void multidim_loop (corst DakotantArray &var_partitions)
performsvectorloopsrecussivelyin multipledimensions.

void recursg(int nloop, int nindex, DakotalrtArray &currentindex, constDakotaintArray &max -
index, corst DakotaReal\éctor &start, constDakotaReal\écta &step.vect)

usedby multidim.loop to enablea variable numbe of nestedoops.

void update best (constDakotaReal¥écta &vars, const DakotaRespose &resporse, constint
eval_num)

compaes current evaluationto bestevaluationand updatesbest.

Private Attrib utes

¢ DakotaReal¥éctorlistOfPoints
list of evaluationpointsfor thelist_parameer_study

e DakotaReal\éctorinitialPoint
the starting point for vectorand centeed parameterstudies.

e DakotaReal\ctorfinalPoint
theendingpointfor vector parameterstudy(a specificdion option).

e DakotaReal\éctorstep\éctor
then-dimensionkincrementn vector parameterstudy

e int nunSteps
thenumberof timesstep\éctoris appliedin vector parameterstudy

e int pStudylype

internal codefor parameterstudytype: -1 (list), 1,2,3(different vector specifications)4 (centeed), or 5
(multidim).

e int deltasPerdriable
numberof offsetsin the plusandthe minusdirectionfor eac variablein a centeed parameterstudy

¢ shortnestedFlag
flag setby parameterstudieswhich call otherparameterstudiesin loops.

e shortrecurseFlag
flag setafterinitial loopin a nestedstudy(soupdae_besf) workswith eval_.num==0 multipletimes).

e RealstepLength
the Cartesianlengthof multidimensionabtepsin vector parameterstudy(a specificaion option).
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e RealpercentD&a

sizeof relativeoffsetsin percentfor ead variablein a centeed parameterstudy

e DakotalrtArray varialdePartitions

numberof partitionsfor ead variablein a multidim parameterstudy

e Dakota\arisblesbest\arialles

bestvariablesfoundduring the study

e DakotaResposebestResponses

bestresporsesfoundduring the study

¢ RealbestObjectieFn

bestobjectivefunctionfoundduring the study

e Realbest\iolations

bestconstaint violationsfound during the study In the current approach, constaint violation rediction
takesstrict precedene over objectivefunctionreduction.

e sizet numOlectiveFurctions

numberof objectivefunctions.Usedin updatebest.

¢ sizet numNmlinearhegConstraits

numberof nonlinearinequalityconstaints. Usedin update best.

e sizet numNmlinearE@onstraints

numberof nonlinearequalityconstaints. Usedin updae best.

¢ DakotaReal\éctormultiObjWeights

vectorof multiobjectiveweights.Usedin update best.

¢ DakotaReal¥éctornoninearined.owerBnds

vectorof nonlinea inequdity constaint lower bounds.Usedin updae best.

e DakotaReal\éctornoriinearlinedJpperBrds

vectorof nonlinea inequdity constaint upperbounds.Usedin updae best.

e DakotaReal\éctornoriinearEqarmgets

vectorof nonlinea equdity constaint targets.Usedin update best.

e DakotaReal\éctoArray vectaOfVars

history of variable sets. Allows use of updae_bestin asyndwronousmode Needsclassscopefor nested
parameterstudies.

e int psCounte

class-scopeounter(neededor asyntironousmultidimloop).
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6.69.1 Detailed Description

Classfor vector list, centeed,andmultidimensionalparaneterstudies.

The ParamStdy classcontainsseveral algorithms for perfoming paraneterstudiesof different types. It
is not a wrapper for an externa library, ratherits algorithms are self-contaied. The vector paraméer
study stepsalong an n-dmensionalvecta from an arbitraryinitial point to an arbitrary final pointin a
specifiednumter of steps.The centeed paraneterstudyperfams a nunber of plus andminusoffsetsin
eachcoadinatediredion arourd acenterpoint. A multidimersionalparaméer studyfills ann-dimensional
hypercubebasedn aspecifiechumker of intervalsfor eachdimersion. It is anestedstudyin thatit utilizes
the vecta paraneterstudyinternally asit recurseghrough the variables. And the list paraneter study
providesfor auserspecificatiorof alist of pointsto evaluate whichallows geneal paraneterinvestigations
notfitting the structureof vector centerd, or multidim paraneterstudies.

6.69.2 Member Function Documentation

6.692.1 void ParamStudy::run _terator () [virtual]

runtheiterator

Thisfunctionis theprimary runfunction for theiteratorclasshierachy. All derivedclasseseedo reddine
it.

Reimplemetedfrom Dakotalterator
Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e ParamStdy.H
e ParamStdy.C
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6.70 ProblemDescDBClassReference

Thedatabaseontainirg informationparsedrom the DAK OTA inpti file.
#i ncl ude <Probl enDescDB. H>

Public Methods

ProblemDescDRParallelLibrary &parallel_lib)
constructor

~ProblenbescDB()

destructor

void checkinput ()
verifiesthat there wasat leastoneof ead of therequired keywordsin thedakota inputfile.

void setdb_list_.nodes(constDakotaSting &methad_tag)

set methodIndx basedon the methodidentifier string to activate a particular methodspecificdion in
methodListand usepointeis fromthis methodspecifiation to setthe otherlist indices.

void setdb_list_nodes(constint &methad_index)

setmethodIndg to activatea particular methodspecifiation in methodListand use pointers from this
methodspecificatiorto setthe otherlist indices.

int getdb_list_.nodes() const
returnthe currentmethodinde.

void setdb_interfacenoce (corst DakotaString&interfacetag)

setinterfacelnde basedon theinterfaceidentifier string.

void setdb_interfacenode (corstint &interfaceindex)
setinterfacelnde.

int getdb_interfacenoce () const

returnthe currentinterfacelnde.

void setdb_resposesnock (corst DakotaSting &resporsestag)
setresponssinde basedon theresporsesidentifier string.

void setdb_mockl_type (corst DakotaString&model_type)
setthemodeltype

void senddb_buffer ()

MPI sendof a large buffer containing strategy specificdion attributesand all the objectsin interfaceList,
variablesList methodListandresponssList.
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void receve_db_buffer ()

MPI receiveof a large buffer containingstrategy specificatiorattributesandall the objectsin interfaceList,
variablesList methodListandresponssList.

ParallelLibray & parallellibrary () const

returntheparallelLib refeence

constDakotaReal\éctor& getdrv (constDakotaStrirg &entry_name)const

geta DakotaRed\Vectorout of the databasebasedon anidentifier string.

constDakotalrtVector& getdiv (constDakotaString&entry_name)const

geta DakotalntVectorout of the databasebasedon an identifier string.

constDakotaRealArray& getdra(constDakotaStrirg &entry_name)const
geta DakotaRedArray out of the datatasebasedon an identifier string.

constDakotalrtArray & getdia (corst DakotaString&entry_name)const
geta DakotalntArray out of the databasebasedon an identifier string.

constDakotaRealMatrix& getdrm (constDakotaString&entry_name)const

geta DakotaRedMatrix out of the databasebasedon an identifier string.

constDakotalrtList & getdil (corst DakotaString&entry_name)const
geta DakotalntList out of the databasebasedon an identifier string.

constDakotaStringArray & getdsa(corst DakotaString&entry_name)const

geta DakotaSringArray out of the databasebasedon an identifier string.

constDakotaString.ist & getdsl (corst DakotaString&entry_name)const

geta DakotaSringList out of the databasebasedon an identifier string.

constDakotaString& getstring (corst DakotaString&entry_name)const

geta DakotaSring out of the databasebasedon an identifier string.

constReal& getreal(constDakotaStrimg &entry_name const

geta Realout of the databa® basedon an identifier string.

constint & getint (corst DakotaSting &entry_name)corst

getanint out of the databasebasedon an identifier string.

constsizet & getsizet(corst DakotaString&entry_name)const

geta sizet out of the databaseébasedon an identifier string.

constshort& getshort(corst DakotaString&entry_name)const

geta shortout of the databasebasedon an identifier string.
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Static Public Methods

¢ void methodkwhardler (conststructFunctiorDataxpaiseddata)
methodkeyword handlercalledby IDR whena completemethodspecifications parsed

e void variadles kwhandler (corst structFunctimDataxparseddata)
variableskeyword handlercalled by IDR whena completevariablesspecificdion is parsed

¢ void interfacekwhandler (corst structFunctimDataxparseddata)
interfacekeyword hander called by IDR whena completenterfacespecificdion is parsed.

¢ void resposeskwhardler (corst structFunctiorDataxparseddata)
resporseskeyword handlercalledby IDR whena completerespmsesspecificatioris parsed.

e void stratgyy_kwhandler (corst structFunctioDataxparseddata)
strategy keyword hander calledby IDR whena completestrategy specificdion is parsed.

Private Methods

e void setotherlist_nodes(corstint &world_rank,constint &verloseflag)

corveriencefunctionusedby setdh list. nodes(metha tag) and set dh list. nodes(methadhdex) to setthe
otherlist indicesoncemethodinde is set(basedon pointeis fromthe methodspecificaion).

Static Private Methods

¢ void build_label (DakotaStrirg &label, constDakotaStrirg &root_label,sizet tag)
createa label by apperding tag to root label.

e void build_labels(DakotaString\rray &label_array constDakotaStrirg &root_label)
createan array of labelsby tagging root label with index in labelarray. Usesbuild_labe).

Private Attrib utes

e ParallelLibray & parallelLib
refelenceto the parallel_lib objectpassedrommain.

Static Private Attrib utes

e DakotaStringstrateyType

the strategy selection:multi_level, surrogate basedopt, opt under uncertainty brand and bourd, multi -
start, pareto_set,or singlemethod.

e shortstratgyGraphicsFlag
flags useof graphics by the strategy (fromthe graphicsspecificdion in StratindContr ol).

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



298

DAK OTA ClassDocumentation

shortstratgyTakularDataFlag

flags tabular data collection by the strategy (from the tabular_graphicsdata specificationin Stratind-
Control).

DakotaStringstrateyTatularDataFile

thefilenameusedfor tabular datacollectionby the strategy (fromthe tabular_graphics file specificationn
StratindContr ol).

int strategyylteratorSevers

numberof serves for concureent iterator parallelism (fromthe iterator_serves specificdion in Stratind-
Control).

DakotaStringstrategylteratorScheuling

typeof scheduling(selfor static)usedin concurent iterator parallelism (fromthe iterator_self scheduing
anditerator_static schedulingspecificatios in StratindContr ol).

DakotaStringstratgyMethodPoiter

methodidentifier for the strategy (from the opt methodpointer specificatios in StratSBO, StratOUU,
StratBandB, and StratParetoSetand methodpointerspecificdionsin StratSingle and StratMultiS tart).

int stratggyBandBNumSamigsRoot

numberof samplesttherootfor thebranch andbourd strategy (fromthenum samplesat rootspecificdion
in StratBandB).

int stratgyBandBNumSamesNode

numberof samplesat each nodefor the branch and bourd strategy (fromthe num samplesat nodespecifi-
cationin StratBandB).

DakotaStringdList stratggyMultilevelMethalList

list of method<or the multilevel hybrid optimizationstrategy (fromthe methodlist specificationin Strat-
ML).

DakotaStringstratgyyMultilevelType

the type of multilevel hybrid optimizationstrategy: uncotpled, uncowpled adagive, or coupled(fromthe
uncotpled,adaptive and couded specificationsn StratML ).

RealstratgyMultilevelProdrhresh

progress thresholdfor uncoupledadaptivemultilevel hybrids (fromthe progress thresholdspecificdion in
StratML ).

DakotaStringstratgyyMultilevelGlobalMethodPinter

globalmethodpointerfor coupledmultilevelhybrids (fromtheglobal methodpointerspecificatiorin Strat-
ML ).

DakotaStringstratgyyMultilevelLocalMethodPmter

local methodpointer for coupledmultilevel hybrids (fromthe local methodpointer specificadion in Strat-
ML ).

RealstratgyMultilevelLSProb

local seach probability for coupledmultilevel hybrids (from the local. seach_probability specificaion in
StratML ).
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int stratgySBOMaxlIteratios

maximummumberof iterationsin the surrogate-basedptimizationstrategy (fromthe maxiterationsspeci-
ficationin StratSBO).

RealstratgrySBOTRInitSize

initial trust region sizein the surrogate-basedoptimizationstrategy (from the initial _size specificaion in
StratSBO).

RealstratgyySBOTRContact

trust region contraction factor in the surrogate-basedoptimizationstrategy (from the contraction factor
specificationn StratSBO).

RealstratgyySBOTREXpand

trust region expansionfactor in the surrogate-baedoptimizationstrategy (fromthe expansionfactor spec-
ificationin StratSBO).

int stratggyConcurentNumJob

numberof iterator jobsto performin the concurentstrategy (fromthe num startsand num optimaspecifi-
cationsin StratMultiS tart and StratParetoSe}.

DakotaReal\éctorstratgyyCancurretParametesets

number of parametersetsto evaluate in the concurient strategy (from the starting points and multi -
objectiveweight setsspecificationsn StratMult iStart and StratParetoSe).

DakotaList< DataMethal > methalList
list of methodspecificationspnefor ead call to methodkwhander by the parser

DakotaList< Data\ariabes > varieblesList
list of variablesspecificationspnefor ead call to variables kwhardler by the parser

DakotaList< Datalnteface> interface.ist
list of interfacespecificdions,onefor ead call to interfacekwhardler by the parser

DakotaList< DataResponses responsesList
list of responssspecifi@tions,onefor eat call to respmseskwhander by the parser.

int methalindex
index into methodLis{(identifiesthe activemethodspecification.

int variabesIndex
index into variablesList(identifiesthe activevariablesspecificaion).

int interfacéndex
index into interfaceList(identifiesthe activeinterfacespecificdion).

int resposesindg
index into resporsesLisfidentifiesthe activeresporsesspecification).

int stratgyylndex

usedonly in chedcinput (there is no strategy specificaion list) to verify that there is only one strategy
specification
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6.70.1 Detailed Description

Thedatabaseontainirg informationparsedrom the DAK OTA inpti file.

The ProblenbDescDBclassis a databaefor DAKOTA inpu file datathatis popuatedby the Input Deck
Reader(IDR) parser Whenthe parserreadsa complde keyword (delimited by a newline), it calls the
correspndirg kwhardler function from this class,which (for methal, variables,interface,or responses
specificationspopulatesadataclassobject(DataMetlod, Data\ariablesDatalnterice or DataResponsgs
and appeids the objectto a linked list (methalList, variabesList, interfaceList,or resposesList). The
stratgly_kwhander is the exceptionto this, sincetherestrictionof only allowing onestrategy specification
meangheres noneedfor aDataStratgy classor astratgyList (instead stratey attributesarememkersof
ProblenDescDB).For informationon modfying theinput parsingproeduresreferto Dakota/dbcs/spec
chang@_instructiors.txt

6.70.2 Member Function Documentation

6.702.1 void ProblemDescDB:setdb_model_type (const DakotaString & modé_typée

setthemodeltype

Usedto avoid recursionin DakotaModel::getmodé() by a submodel whengetstring("metlod.malel -
type”) is notresetby a subiterator Note: if moreneedof this typearise,couldaddset <type> memler
functionsto parallelthe existing get <type> memler functions.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e ProblenbescDB.H
e ProblenbescDB.C
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6.71 RespSurfClassReference

Derivedappoximationclassfor quadraticpolynomial regression
#i ncl ude <RespSurf. H>

Inheitancediagramfor RespSurf::

DakotaApproximatio
| 1

T

| RespSurf |

Public Methods

¢ RespSurfconstProblenbDescDB&problem.db)
constructor

e ~RespSur{)
destructor

ProtectedMethods

¢ void find_coeficierts ()

Leastsquaesfit to datausinga singularvaluedecompsition.

e intrequred_samplegint num.vars)

returnthe minimumnumberof samplesequiredto build the derivedclassapproximationtypein numvars
dimensions.

¢ Realgetvalue(constDakotaReal\dor &x)

retrievethe approximae functionvaluefor a givenparametervector

e constDakotaReal\éctor& getgradent (constDakotaReal\écta &x)

retrievethe approximate functiongradientfor a givenparametervector

Private Attrib utes

e int numRowsA
Numberof rowsin matrix A.

e int numColsA

Numberof columnsin matrix A.
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int nuMRHS

Numberof right handsidevectos for leastsquaessolution.

int leadDimA

Theleadingdimensiorof matrix A.

int leadDimB

Theleadingdimensiorof matrix B (always=1here sincenumRHSalways=1).

Realrcond

Flag to usemadine precisionto rank singularvaluesof A.

int rank
Theeffectiverank of matrix A.

int lwork
Thelengthof thework vector
int info
Outputflag from DGELSSsubioutine

Real* matrixTerms
Matrix of quadmtic polynomialtermsunrolled into a vector

Realx respmse\alues
\ectorof respmsevaluesthat correspondto the samplesn matrix A.

Realx qualCoefs
Vectorof quadratic polynomialcoeficients.

Real matrixS
Tempoary storage for interfaceto Fortran77LAPACK subioutines.

Reals matriXxw
Tempoary storage for interfaceto Fortran77LAPACK subioutines.

6.71.1 Detailed Description

Derivedappoximationclassfor quadraticpolynomial regression

The RespSurfitlassassumes quadatic polynomial fit to datawhich has(n+1)(n+2)/2 coeficients for
n variabdes. A leastsquaresestimationof the quadatic polynomial coeficierts is perfomedusing LA-
PACK'’S linearleastsquare subrotine DGELSSwhich usesa singularvaluedeconpositionmethal.

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e RespSurf.H
e RespSurf.C
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6.72 SGOPTApplication ClassReference

Mapsthe evaluationfundionsusedby SGOPTalgorithmsto the DAKOTA evaludion functiors.
#i ncl ude <SGOPTAppli cation. H>

Public Methods

. SGOPPRpplication (DakotaModel &modd, DakotaResposgxmultiobj_modptr)(canst
DakotaRespnse&), int type)

constructor

~SGOPRpplication()
destructor

int DoEval (OptPant &pt, OptResposexrespmse,int synchflag)
launch a functionevaluationeithersyndronouwsly or asyntironously.

int synchraize ()
blocking retrieval of all pendingjobs.

int next_eval (int &id)
nonblacking queryandretrieval of a job if completed.

void dalota.asynchflag (corst short&asynchflag)
setdakotaModelAsynbFlag.

Private Methods

e void copy (constDakotaRespose &, OptResponsé&,)
copydatafroma DakotaRespaseobjectto an SGOPTOptResponsebject.

Private Attrib utes

e DakotaMoctl & userDefineModel
refeenceto the SGOPDptimizets modelpassedn the constructor

e DakotalrtArray actveSet\édor
copy/cowersion of the SGOPTrequestector

¢ shortdakotaModelAsynclirlag

a flag for asyntironousDAKOTA evaluatiors.

e Dakotalist DakotaRespnse> dakotaRespnseList
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list of DAKOTA resporsesreturnedby syndronize nowait().

e DakotalrtList dakotaConpletionList
list of DAKOTA completiongeturnedby syntironize.nowait completions().

e sizet numOlFns
numberof objectivefunctions.

e sizet numNmlinCons
numberof nonlinearconstaints.

e DakotaRespose(x multiobjModifyPtr )(const DakotaRespnse&)

functionpointerto DakotaOptimizer::multiobjectivemodify) for redwcing multiple objectivefunctionsto
a singlefunction.

6.72.1 Detailed Description

Mapsthe evaluationfundionsusedby SGOPTalgorithmsto the DAKOTA evaludion functiors.

SGOPMApplicationis a DAKOTA classthatis derivedfrom SGOPTS Applnterfacehierarcly. It redefines
avarietyof virtual SGOPTfunctionsto usethe correspondig DAK OTA functions. Thisis a moreflexible
algorithm library interfadng appoachthancanbe obtaired with the function pointerappoacheausedby
NPSOLOptimizemndSNLLOptimizer.

6.72.2 Member Function Documentation

6.722.1 int SGOPTApplication::DoEval (OptPoint & pt, OptResponsex prob_responseint
synd_flag)
launcha function evaluation eithersynchrmouslyor asynchraously

Corverts SGOPT varialdes and requestvector to DAKOTA varialles and active set vector perfams
a DAKQOTA function evaluation with synchraization governed by synchflag, and then copies the
DakotaRespnse datato the SGOPTrespoise (synchionaus) or bookkeepsthe SGOPTrespoise object
(asynchonaus).

6.722.2 int SGOPTApplication::synchronize()

blocking retrieval of all pendirg jobs.

Blocking synchonize of asynchroous DAKOTA jobs followed by conversionof the DakotaRespnse
objectsto SGOPTresposeobjects.

6.722.3 int SGOPTApplication::next_eval (int & id)

nonbocking quel andretrieval of ajob if completed

NonHockingjob retrieval. Findsacompletian (if available),populatesthe SGOPTrespoise,andsetsid to
thecompletedob’sid. Elsesetid = -1.
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6.722.4 void SGOPTApplication::dakota_asynchflag (constshort & asynd flag) [i nli ne]

setdalotaviodelAsyndFlag.

This function is neededo publishthe iterators asynclirlag at run time (asynchFlaghot availableat con-
struction)

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e SGOPPRApplicationH
e SGOPRApplicationC
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6.73 SGOPTOptimizer ClassReference

Wrapperclassfor the SGOPToptimizationlibrary.
#i ncl ude <SGOPTOpti m zer. H>
Inheitancediagramfor SGOPOptimizer::

| Dakotalterator |

T

| DakotaOptimizer|

T

| SGOPTOptimize‘l

Public Methods

e SGOPOptimizer (DakotaModel&model)

constructor

e ~SGOPDptimizer ()

destructor

¢ void find_optimum ()
Performstheiterationsto determinethe optimal solution.

Private Methods

¢ void setmethal_options ()
setsoptionsfor the methodasedon userspecificatios.

Private Attrib utes

e DakotaStringexploratoryMoves
userinput for desied patternseach algorithmvariant.

e shortdiscreteApplag
corvenienceflag for integer vs. real applications.

e PM_LCG * linConGeneator

Pointer to randomnumbergeneator.

e BaseOptimizek baseOptimizer
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Pointerto SGOPTbaseoptimizerobject.

Applnterfacex sgoptAmlication
pointerto the SGOPRApplicationobject.

RealOptProblem realProblem
pointerto RealOptPoblemobiject.

e IntOptPrdlemx intProdem
pointerto IntOptPoblemobject.

¢ PGArealx pGARealOptimize
pointerto PGAreal object.

e PGAIntx pGAIntOgimizer
pointerto PGAintobject.

e EPSAx ePSAOptimizer
pointerto EPSAobject.

e PatternSearch patternSeahOptimizer
pointerto PatternSeath object.

e APPSOpt« aPPSOptimizer
pointerto APPSOpbbject.

e SWOptx sWOptimizer
pointerto SWOpt object.

e sMCrealx sMCrealOptimizer
pointerto sMCreal object.

6.73.1 Detailed Description

Wrapperclassfor the SGOPToptimizationlibrary.

The SGOPOptimizer classprovides a wrapger for SGOPT a Sandia-deelopedC++ optimizationli-
brary of geneticalgaithms, patternsearchmethod, and othernorgradiet-basedtechnques. It usesan
SGOPPApplicationobjectto perfam thefunctionevaluaions.

Theuserinput mappngs areasfollows: max i t er ati ons, max f uncti on eval uati ons, con-

vergence_tol erance, sol uti onaccuracy and max cputi nme are mappedinto SGOPTS
max_ ters, max_neval ,ftol, accuracy, andnax 1 i ne dataattributes. An out put settingof
ver bose is passedo SGOPTS setoutput() function anda settingof debug activatesoutput of methal
initialization andsetsthe SGOPTdebug attributeto 100®. SGOPTmethod assumeasynchonots op-
erationswhenever thealgoithm hasindepedentevaluatilmswhich canbeperfomedsimultaneosly (im-
plicit parallelism) Therefae, pardlel corfigurationis not mapped into the method ratherit is usedin
SGOPPRpplicationto cortrol whetheror notanasynchonots evaluationrequestfrom the methal is hon
oredby the mocel (exception: patternsearchexploratory moves is setto best al | for parallelfunction
evaluations). Referto [Hart, W.E., 1997] for additicnal informationon SGOPTobjectsandcontrols.
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6.73.2 Constructor & Destructor Documentation

6.732.1 SGOPTOptimizer::SGOPTOptimizer (DakotaModel & modkl)
constretor.

The constrietor allocateshe objeds andpopuatesthe classmembermpointerattributes.
6.732.2 SGOPTOptimizer:;: ~SGOPTOptimizer ()

destructa

Thedestructo deallo@testhe classmemler pointerattributes.

6.73.3 Member Function Documentation

6.733.1 void SGOPTOptimizer::find _optimum () [virtual ]

Perfomstheiterationsto determinethe optimalsolution

find_optimum redefineghe DakotaOgimizer virtual function to performthe optimizationusingSGOPT It
first setsup the problem data,thenexecues minimize() on the SGOPTalgoithm, andfinally catalogies
theresults.

Reimplemetedfrom DakotaOpgimizer.
6.733.2 void SGOPTOptimizer::set_method_options() [ pri vat e]

setsoptiors for the method basedn userspecifications.

setmethodoptiors propayatesDAK OTA userinptut to theappopriateSGOPTobjects.

6.73.4 Member Data Documentation

6.734.1 Applinterfacex SGOPTOptimizer::sgoptApplication [ pri vat e]

pointerto the SGOPRApplication object.

SGOPPRpplication is a DAKOTA classderived from the SGOPTAppinterfaceclass. It reddinesthe
virtual SGOPTevaluatio functionsto useDAK OTA evaluationfunctions.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

¢ SGOPDptimizerH
e SGOPOptimizer.C
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6.74 SingleMethodSrategy ClassReference

Simplefall-throughstratey for runnirg asingleiteratoron asinglemodel.
#i ncl ude <Singl eMet hodStrat egy. H>
Inheilitancediagramfor SingleMéhodStratgy::

DakotaStrategy

SingleMethodStrategy

Public Methods

e SingleMethdStratgy (ProblenDescDB&problem.db)
constructor

e ~SingleMetlodStratgy ()
destructor

e void run_stratay ()
Performthe strategy by executingselectedlteator on userDefindModel.

Private Attrib utes

e DakotaMocel userDefindModel
themodelto beiterated.

e Dakotalterdor selectedlterator
theiterator.

6.74.1 Detailed Description

Simplefall-throughstrateyy for running asingleiteratoronasinglemodel.

This stratgy executesa single iterator on a single mocel. Sinceit doesnot provide coodination for
multiple iteratorsandmockls, it canconsideredo be a "f all-through” stratey in thatit allows contrd to
fall throughimmedately to theiterator

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

¢ SingleMetlodStratgy.H
e SingleMetlodStratey.C
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6.75 SingleModelClassReference

Derivedmockl classwhich utilizesa singleinterfaceto mapvariabdesinto resposes.

#i ncl ude <Si ngl eModel . H>

Inheitancediagramfor SingleMalel::

DakotaModel

SingleModel

Public Methods

SingleMoeel (ProblenbescDB&problem.db)

constructor

~SingleMalel ()

destructor

void derived_compute_responsdcorst DakotalrtArray &asv)

portion of computeresponsg specificto SingleMalel (invokes a syntironows map() on userDefired-
Interface).

void derived_asynchcompue_respoise (constDakotalntArray &asv)

portion of asynti_.computeresporse) specificto SingleMalel (involkes an asyntironousmap() on user-
DefinedlInerface).

constDakotaArray< DakotaRespose> & derived synchraize ()
portion of syntironize) specificto SingleMoe! (invokes synd() on userDefiredinterface).

constDakotaList< DakotaRespnse> & derived synchonizenowait ()
portion of syntironizenowai{) specificto SingleMalel (invokessynd1nowait() on userDefindInterface).

DakotaStringlocal_eval_synchrmization()
returnuserDefinethterfacesyndronizationsetting

constDakotalrtList & synchpnizenowait_comgetions()

return completionid’s matding responseist from syndironize nowait (requestforwardedto userDefired-
Interface).

shortderived_masteroverload () const

flag which preverts overloadng the masterwith a multiprocessorevaluation (requestforwardedto user-
DefinedInerface).
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void derived.init_comnunicatos (corst DakotalntArray &messagdengths, corst int &max.-
iteratorcorcurrercy)

portion of init_.communicéors() specificto SingleMoe! (requestforwardedto userDefiredInterface).

¢ void free.communicators()
deallocatecommunicato partitions for the SingleModel (requesforwardedto userDefinethterface).

e voidsene()

Servicejob requestgeceivedfrom the master Completesvhena terminationmessage is receivedfrom
stopserves() (requesforwardedto userDefinethterface).

e void stopseners()

executedby themasterto terminateall slaveserveropemtions ona particular modelwheniteration onthat
modelis completgreques forwardedto userDefiredInterface).

e inttotal.eval_counter() const
returnthetotal evaluationcourt for the SingleMoe| (request forwardedto userDefiedInterface).

e int new_eval_courter () const
returnthe new evaluationcountfor the SingleMalel (requesforwarded to userDefnedInterface).

Private Attrib utes

e DakotalrterfaceuserDefinebhterface
theinterfaceusedfor mappingvariablesto responses

6.75.1 Detailed Description

Derivedmocel classwhich utilizesa singleinterfaceto mapvariablesinto resposes.

The SingleMod¢ classis the simplestof the derived mocel classes.It providesthe capaliities the old
DakotaMadel class prior to thedevelopmert of layeral andnestednodel extensiors. Thederivedrespmse
computationandsynchrmizationfunctionsutilize a singleinterfaceto perfam thefunctionevaluaions.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e SingleMalel.H
e SingleMadlel.C
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6.76 SNLLOptimizer ClassReference

Wrapperclassfor the OPT++optimizationlibrary.
#incl ude <SNLLOptim zer. H>
Inheilitancediagramfor SNLLOptimizer::

| Dakotalterator |

T

| DakotaOptimize||

T

| SNLLOptimizer |

Public Methods

e SNLLOptimizer(DakotaMadel &model)
constructor

e ~SNLLOptimizer()

destructor

e void find_optimum ()
Performstheiterationsto determinethe optimalsolution.

Static Private Methods

e void init_fn (int n, Column/ector&x)
Aninitialization mehanismprovidedby OPT++ (notcurrertly used).

e void nIf0_evaluata (int n, constColumrVector&x, Real&f, int &resut_mode)

objectivefunctionevaluatorfunctionfor OPT++ methodswhich require only functionvalues.

¢ void fdnIfl _evaluata (int n, constColumn\éctor &x, Real&f, int &result mode)

objectivefunction evaluator function which providesfunction valuesto OPT++ methodsfor computing
numericalgradientsby finite differences.

¢ void nlf1_evaluata (int mode,int n, constColumnv/ector&x, Real&f, Column\édor &g, int &re-
sultmode)

objectivefunctionevaluator functionwhich providesfunctionvaluesandgradientsto OPT++ methods.

e void nlf2_evaluator (int mode, int n, const Column\edor &x, Real &f, ColumrVector &g,
SymmeticMatrix &h, int &resultmode
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objectivefunction evaluator functionwhich providesfunctionvalues,gradients,and Hessiango OPT++
methods.

void nlf2_evaluatorgn (int mode int n, constColumn\éctor &%, Real&fx, ColumrVector&grad,
SymmeticMatrix &hess,int &result mode)

objectivefunctionevaluata functionwhich obtainsvaluesand gradierts for leastsquae termsand com-
putesobjectivefunctionvalug gradient,and Hessianusingthe Gauss-Neiton approximation.

void constraim0_evalugor (int n, corst ColumrVector&x, Column\ictor &f, int &result mode)

constaint evaluatorfunctionfor OPT++ methodawhich require only constaint values.

void corstraintlevaluator(int mode,int n, constColumn\&cta &x, Columnv/ector&f, Matrix &g,
int &result mode)

constaint evaluator functionwhich providesconstaint valuesand gradientsto OPT++ methods.

void corstraint2evaluator(int mode,int n, constColumn\écta &x, Columnv/ector&f, Matrix &g,
OptppArray< SymmetricMarix > &h, int &result mode)

constaint evaluator functionwhich providesconstaint values,gradierts, and Hessiango OPT++ meth-
ods.

Private Attrib utes

e DakotaStringsearchMethd

value basedline_searh, gradientbasedline_seach, trust region, or tr_pds.

e SearchStratgy s

enum:LineSeach, TrustR@ion, or TrustPDS.

e MeritFcnmfcn
enum:NormFmu Argaezapia, or VanShamo.

e shortvendrNumeicalGradFlag

flags numericalgradientsvia theinternal OPT++ finite differencingroutine

e NLPOx* nlfObjective

objectiveNLF baseclasspointer

e NLPOx nIfConstraint
constaint NLF baseclasspointer

e NLP % nlpConstraih

constaint NLP pointet

e NLFO* nIf0

pointerto objectiveNLF for nongadientoptimizes.

e NLF1xnlfl
pointerto objectiveNLF for (analytic) gradientoptimizes.
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NLF1 x nlflCon

pointerto constaint NLF for (analytic) gradientoptimizes.

FDNLF1 % fdnlf1
pointerto objectiveNLF for (finite diff) gradiert optimizes.

FDNLF1 % fdnlf1Con
pointerto constaint NLF for (finite diff) gradiert optimizes.

NLF2 x nlf2
pointerto objectiveNLF for full Newtonoptimizes.

NLF2 x nlf2Con
pointerto constaint NLF for full Newtonoptimizes.

NLF1 = benlfl
pointerto objectiveNLF for bourd constained(analytic) gradiert optimizes.

FDNLF1 % bcfdnlfl
pointerto objectiveNLF for bourd constained(finite diff) gradientoptimizes.

NLF2 x bcnlf2

pointerto objectiveNLF for bourd constainedfull Nentonoptimizes.

OptimizeClass theOptimizer
optimizerbaseclasspointer

OptPDS* optpds
PDSoptimizerpointer

OptCG=* optcyg
CG optimizerpointer

OptNewton x optrewton
Newtonoptimizerpointer

OptQNevton x optgnewton
Quasi-Nevtonoptimizerpointer

OptFDNevton x optfdnenton
Finite DifferenceNewton optimizerpointer

OptBCNevton x optbcrewton
BoundconstainedNewton optimizerpointet

OptBCQNevton x optbcaewton
BoundconstrQuasi-Nevton optimizerpointer

OptBaNavton  optbanewton
Barrier Newtonoptimizerpointer
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OptBaQNevton x optbajnenton

Barrier Quasi-Nevtonoptimizerpointer

e OptBCEllipsoidx opthcellipsoid

Boundconstainedellipsoid pointer

e OptNIPSx* optrips
NIPSoptimizerpointer

o  OptQNIPSx optanips
Quasi-NevtonNIPSoptimizerpointer

e OptFDNIPSk optfdnips

Finite DifferenceNIPSoptimizerpointer

Static Private Attrib utes

e int staticSpeculateFlag

flags speculativegradientlogic (for parallel load-balancing).

e int staticModeOerrideFlag
flags OPT++ modeoverride (for combiningvalug gradient,and Hessiarrequests).

o DakotaReal\éctorstaticConstraint&lues
vectorof nonlinea constaints.

e int statictNumNotinearEdConstraints

numberof nonlinearequalityconstaints.

e int staticNumNoltinearlreqConstraints

numberof nonlinearinequalityconstaints.

6.76.1 Detailed Description

Wrapperclassfor the OPT++optimizationlibrary.

The SNLLOptimizerclassprovidesa wrapger for OPT++,a C++ optimization library of nonlinearpro-
gramning and patternsearchtechniqiesfrom the Compuational Sciencesand Mathenatics Research
(CSMR)departnentat Sandias Livermore CA site. It usesa function pointer apprachfor which passed
functions must be either globd functions or static membe functions. Any attribute usedwithin static
membe functions mustbe eitherlocal to thatfunction or staticaswell. To isolatethe effect of thesestatic
requilementsfrom the restof the iteratorhierarcly, static copiesare madeof mary nonstatic attributes
inheritedfrom above.

The user input mapping are as follows: nax.iterations, max functi on_eval uati ons,
conver gence_ ol er ance, max st ep, gr adi ent t ol erance, search net hod,initial -
radi us, andsear ch_schene si ze aresetusingOPT++%s setMaxlter() setMaxF&al(), setFcn®l(),
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setMaxStep()setGraddl(), setSearchStragg(), setlnitialEllipsoid), andsetSSS(jmemter functions,re-

spectvely; out put verbosityis usedto togge OPT++'s delug modeusingthe setDelig() memter func-

tion. Internd to OPT++,thereare3 searctstratgies,while the DAKOTA sear ch net hod specification
suppats 4 (val ue basedl i ne_sear ch, gradi ent basedli nesearch,trust region,or

t r _pds) . The differencestemsfrom the "is _expensie” flag in OPT++. If the searchstratgy is Line-

Searchand”is_expensie” is turnedon, thentheval ue based | i ne sear ch is used.Otherwise(the

"is_expersive” default is off), the algorithm will usethegr adi ent based ] i ne sear ch. Referto

[Meza,J.C.,199] andto the OPT++sourcen the Dakota/\erdorOgimizers/opt++directay for informa-

tion on OPT++classmemberfundions.

6.76.2 Member Function Documentation

6.762.1 void SNLLOptimizer::nlf0 _evaluator (int n, constColumnVector & x, Real & f, int &
resultmods) [static, private]

objectie function evaluata function for OPT++method whichrequre only function values.

ForusewhenDAK OTA compuesf andnogradiens areavailable. Thereis currently nodifferercebetween
this function & fdnIfl evaluata.

6.762.2 void SNLLOptimizer::fdnlfl _evaluator (int n, constColumnVector & X, Real& f, int &
resultmode) [static, private]

objective function evaluaor function which providesfunction values to OPT++methodsfor computing
numeical gradentsby finite differences.

For usewhenDAKOTA compuesf andopt++'s internalfinite differerce capaliity compuesdf/dX. In
effect, fdnlfl is like annlf0.

6.762.3 void SNLLOptimizer::nifl _evaluator (int mode int n, constColumnVecta & X, Real& f,
ColumnVecta & g, int & resultmodg [static, private]

objectie function evaluata function which providesfunctionvaluesandgradiensto OPT++methals.

For usewhenDAKOTA computesf anddf/dX (regardlessof gradentType) Venda numeical gradent
cases handed within fdnlf1_evaluata.

6.762.4 void SNLLOptimizer::nlf2 _evaluator (int mode int n, constColumnVecta & x, Real & f,
ColumnVecta & g, SymmetricMatrix & h,int & resultmode) [static, private]

objectie function evaluaor function which providesfunction values,gradients, andHessiango OPT++
method.

For usewhen DAKOTA recevesf, df/dX, & d”2f/dx"2 from the Applicatiorinterface (analytic only).
Finite differencingdoesnot make sensefor a full Newton apprach, sincelack of analyticgradiens &
Hessianshoulddictatethe useof quasi-n&ton or fd-newton. Thus,thereis no fdnlf2 evaluata for use
with full Newton appoachessinceit is prefeableto usequasi-rewton or fd-newton with nlfl. Gauss-
Newton does notfit this model;it usesnlf2 _evaluator.gninsteadof nlf2 evaluator
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6.762.5 void SNLLOptimizer::nlf2 _evaluator .gn (int modg, int n, constColumnVector & X, Real
& fx, ColumnVector & grad, SymmetricMatrix & hessint & resultmodg [stati c,
privat e]

objectie fundion evaluatorfunction which obtainsvaluesandgradentsfor leastsquareermsandcom-
putesobjective function value,gradent, andHessiarusingthe Gauss-Neton approaimation.

This nIf2_evaluata function is usedfor the Gauss-Neton methal in orderto exploit the specialstructue
of the norlinear leastsquaes prablem. Here,fx = sum (T J - Thari) 2 and DakotaResponsds made
up of residualfunctionsandtheir gradentswith nunFunctiors = nunLeastSquare€ims. The objective
function andits gradien vectorandHessiarmatrix arecompueddirectly from theresidwal functionsand
their derivatives(which arereturredfrom the DakotaRespnseobjea).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e SNLLOptimize.H
¢ SNLLOptimize.C
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6.77 SortCompare ClassTemplate Reference

#i ncl ude <Dakot aLi st. H>

Public Methods

e SortCompae (int(xfunc)onstT &, constT &))
Constructorthat defineshe pointerto function.

e boolopeator() (constT &p1, constT &p2) const
Theopeiator() mustbe defined.Calls the definedsortFunction.

Private Attrib utes

e int(x sortFunctio )(constT &, constT &)
Pointerto testfunction.

6.77.1 Detailed Description
template<classT> classSortCompare< T >

Interral Functorusedin the sort algorithm to sort usinga specifiedcompare methal. The classholdsa
pointerto the sortfunction.

Thedocumentatiorfor this classwasgereratedrom thefollowing file:

e DakotaList.H
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6.78 SurrBasedOptStrategyClassReference

Strateyy for provably-corvergent surrayate-tasedoptimization.
#i ncl ude <SurrBasedOpt Strategy. H>
Inheitancediagramfor SurrBase@ptStratgy::

DakotaStrategy

SurrBasedOptStrategy

Public Methods

e SurrBasedOptStragg (ProdemDescDB&problem.db)
constructor

¢ ~SurrBasedOgstratey ()
destructor

e void run_strateyy ()

Performsthe surrogate-basedptimizationstrategy by optimizinglocal, global, or hierarchical surrogates
over a seriesof trustregions.

Private Methods

¢ Realcompute_pendty fundion (constDakotaReal\écta &fn vals)
computea penaltyfunctionfroma setof functionvalues.

¢ int hard.corvergencecheck(constDakotaRespose &respmsecentertruth)
ched for hard cornvergence(satisfactionof gradientFCD condition).

¢ int soft.convergerce_check(corst DakotaReal\écta &c varscenter constDakotaReal\éctor &cC -
varsstar constDakotaRespnse&resporse centertruth, constDakotaRespose&respmsecenter-
appox, const DakotaRespnse &resporsestartruth, corst DakotaRespose &respmsestar-

appox)
ched for softconvergence(diminishingreturns).

Private Attrib utes

e DakotaMoctl appoximateMalel
the surrogatemodel(a LayeedModelobject).
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Dakotalterdor selectedlterator
the optimizerusedon approximateMdel.

RealtrustRgionSize
sizeof thecurrent trustregion (dimensionak/- offsetaroundcenterfor eact variable defines a hypercube).

RealminTrustRegionSize
a softcorvergencecontol: stopSBOwhenthetrustregion sizeis reduedbelowthe minTrustRgionSize

RealconvergerceTol
the optimizercorvergencetolerance;usedin several SBOhard and softcorvergencecheds.

Realconstraint®l

atolerancespecifyinghedistancefroma constaint bourdary thatis allowedbefore anactiveconstaint is
consideed to bea violatedconstaint (only violatedconstaintsare usedin pendty functioncomputations).

RealpenaltyRirameter

the penalizationfactor for violated constaints usedin penaltyfunction calculatiors; increasesexponen-
tially with iteration count.

RealgamnmaContract
trustregion contractionfactor.

RealgamnaExpar

trustregion expansionfactor.

RealgamnaNoChange
factor for maintainingthe currenttrust region size(normally 1.0).

RealfcdGradentTerm

gradient-elatedtermfromthefraction of Caucy decease(FCD) calculation.

int iterMax

maximumumberof SBOiterations.

int corvergenceFlag
codeindicating satisfactionof hard or softconvergenceconditions.

int nunFns
numberof responsédunctions.

int numvars

numberof activecontinuots variables.

int softCorvCount
numberof consecutiveandidde point rejections.If the countreacdessoftCowLimit, stopSBO.

int softCorvLimit
thelimit on consective canddate pointrejections.If exceededy softCowCount, stopSBO.
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¢ shortgradienFlag
flagsthe useof gradientsthroughaut the SBOprocess.

e shortcorrectimFlag
flagsthe useof surrogate correction techniquesat the centerof eac trustregion.

e shortglobalAmprox-lag
flagsthe useof a global datafit surrogate (rsm,ann, mars, kriging).

¢ shortlocalApproxFlag
flagsthe useof a local datafit surrogate(Taylor series).

e shorthierarci\pproxFlag
flagsthe useof a hierarchical surrogate.

¢ shortnewCenterFlag
flagsthe acceptaie of a candidatepoint and the existenceof a new trustregion center

e shortdaceCenterPtFlag

flags the availability of the centerpoint in the DACE evaluations for global approximations(CCD, Box-
Behnlen).

e sizet numOklFns
numberof objectivefunctions.

e sizet numNalininegConstr
numberof nonlinearinequalityconstaints.

e sizet numNmlinEqCorstr
numberof nonlinearequalityconstaints.

e DakotaReal\éctormultiObjWts
vectorof multiobjectiveweights.

e DakotaReal¥éctornorininegLowerBnds
vectorof nonlinea inequdity constaint lower bounds.

e DakotaReal¥éctornorinineqUpperBnds
vectorof nonlinea inequdity constaint upperbounds.

e DakotaReal\éctornorlinEqTargets
vectorof nonlinea equdity constaint targets.

6.78.1 Detailed Description

Strateyy for provably-corvergent surrayate-tasedoptimization.

This stratgyy usesa Layeredvlodel to perfam optimization basedon local, globd, or hierachical surre
gates.It achiesesprovableconvergencethrough the useof a sequencef trustregions andthe application
of surrogitecorrectimsatthetrustregion centers.
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6.78.2 Member Function Documentation

6.782.1 void SurrBasedOptStrategy::run strategy () [ virtual ]

Perfomsthe surrogée-basedptimizdion stratgy by optimizing local, global, or hierarchical surrogtes
over aseriesof trustregiors.

Trustregion-basedstrateyy to perform surrogte-basedptimizatian in subrajions (trust regions) of the
paraneter space. The optimizer operateson apprximationsin lieu of the more expersive simulation
basedesponséundions. Thesizeof thetrustregion is variedaccording to thegoothessof theagreemat
betweertheapgoximatimsandthetruerespmsefundions.

Reimplemetedfrom DakotaStategy.

6.782.2 Real SurrBasedOptStrategy::compute_penalty function (constDakotaReal\edor &
fn_valg) [private]

computea penaltyfunctionfrom a setof function values.

Thepenaltyfunction compuationappliesa pendty multiplier to ary constraintiolationsandaddsthis to
the objective function. Thisimplemenation suppets multiple objectives, equalityconstraims, and2-sidel
inequalities. A negaive constraitiTol canbe usedto provide a push-tackinto the feasibleregion.

6.782.3 int SurrBasedOptStrategy::hard _convergencecheck (const DakotaResponse
responsecentertruth) [ pri vat e]

checkfor hardcorvergence(satishictionof gradiert FCD condtion).

The hard corvergencecheckcomputesa fraction of Cauchydecease(FCD) conditian using gradents.
It is basedon equatios from Alexardrov (Structurd Opt 1998). Basically if the gradient of the peralty
function at the trustregion centeris nearzero,stopthe SBO iterations. Somecompued termsfrom this
function arereusedn soft.cornvergencecheck).

6.782.4 int SurrBasedOptStrategy::soft_corvergencecheck (const DakotaRealVector
& c_varscenter, constDakotaRealVector & c.vars.star, const DakotaResponse
& responsecentertruth, constDakotaResponse& responsecenterapox, const
DakotaResponsek responsestar_truth, constDakotaResponse responsestar.apprax)
[ private]

checkfor soft corvergence(diminishing retuns).

Compue soft convergence metrics (quasi-FCD trust region ratio, numbe of consecutie failures, min
trust region size, etc.) and usethemto assessvhetherthe corvergencerate hasdecreasedo a point
wherethe processhouldbe terminateddiminishing retuns). Somegradiett-relatedtermsarecomputed
in hard.convergencecheck).

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e SurrBasedOyStrateyy.H
e SurrBasedOstrateyy.C
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6.79 SurrLay eredModel ClassReference

Derivedmockl classwithin thelayeredmodel brarch for manadgng datafit surrogites(global andlocal).
#i ncl ude <SurrLayeredibdel . H>

Inheitancediagramfor SurrLayered/lodel::

| DakotaModel |

T

| LayeredModel |

T

| SurrLayeredModelI

Public Methods

e SurrLayeredMoe! (ProdemDescDB&problem.db)
constructor

e ~SurrLayredMalel ()
destructor

ProtectedMethods

¢ void derived.compue_respoise (constDakotalntArray &asv)

portion of computeresponsg specificto SurrLayeedModé.

void derived asynchcomputeresponsdcorst DakotalrtArray &asv)

portion of asyn&..computerespons() specificto SurrLayeedModel.

constDakotaArray< DakotaRespose> & derived_synchonize ()
portion of syntironize) specificto SurrLayeedModel.

constDakotalList< DakotaRespose> & derived synchraize nowait ()
portion of syntironizenowai{) specificto SurrLayeedModel.

shortderived.masteroverdoad () const

flag which preventsoverloading the masterwith a multiprocessorevaluation

DakotaMockel & subordnatemodel()
returnsactualMockl to SurrBasedOfStrategy.

e Dakotalteraor & subodinateiterator ()
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returndacelteator to SurrBasedOptSategy.

int maximun_concureng () const

return the maximumconcurency available for actualMocel compuations during global appoximation
builds.

void build_appoximation ()
Buildsthelocal/multipoint/globalapproximationusingdacdterator/actualModé

constDakotalrtList & synchpnizenowait_comgetions()

return completionid’s matding respase list from syndironize nowait (requestforwarded to approx-
Interface).

void update appioximation (corst DakotaReal\écta &x _statr constDakotaRespnseé&resporse.-
star)

Addsa pointto a globa approximation(request forwardedto approxinterface).

int total.eval_counter() const
returnthetotal evaluationcourt for the SurrLayeedModel(requesforwarded to approxinterface).

int new_eval_courter () const
returnthe new evaluationcountfor the SurrLayeedModel(requesforwardedto approxinterfacé.

void derived.init_commnunicatos (const DakotalrtArray &messagdengths, corst int &max.-
iteratorcorcurrercy)

portion of init_communic#ors() specificto SurrLayeedModel.

void free.communicators()
deallocatecommunicato partitions for the SurrLayeedModé (requesforwardedto actualMocel).

void sene ()

Servicejob requestgeceivedfrom the master Completesvhena terminationmessage is receivedfrom
stopserves() (requesforwardedto actualMocel).

void stopseners()

Executedby the masterto terminateall slaveserveroperations on a particular modelwheniteration on
thatmodelis completgrequestforwardedto actualMockl).

Private Attrib utes

e Dakotalrterfaceapprxinterface
manaesthe building and subseqgentevaluationof theapproximationgrequired for bothglobalandlocal).

o DakotaStrirg actualhterfacePoiter

pointerto theactualinterfacefromthelocal approximationspecificationrequiredfor local); usedto build
actualMockl for local approximations.

e DakotaStringdaceMetlbdPointer

pointerto the dacemethodfromthe global approximationspecification;usedin building dacelteator and
actualMockl for global approximatiors (optiond for global sincerestartdatamayalsobeused).
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o DakotaMadel actualMoe!

thetruth modelwhich providesevaluationsfor building the surrogate (optionalfor global sincerestartdata
mayalsobe used requiredfor local).

o Dakotalterdor dacelterato

selectparametersetson which to evaluateactualModeliin orderto geneatethenecessey datafor building
global approximations(optionalfor global sincerestartdatamayalsobe used).

6.79.1 Detailed Description

Derivedmockl classwithin thelayeredmocel brarch for managng datafit surrogates(global andlocal).

TheSurrLayeredMalel classmanage globalor local approximatians (surra@yateghatinvolve datafits) that
areusedn placeof anexpensve model. TheclasscontainsanappoxInterface(requiredfor bothglobaland
local) which managsthe apprximatefundion evaluatins, anactualMalel (optioral for global,required
for local)whichprovidestruthevaluaionsfor building thesurrogte,andadacelteator(optioral for global,
notusedfor local) which selectgparanetersetson which to evaluateactualMalel in orderto generateéhe
necessardatafor building globd appraimations.

6.79.2 Member Function Documentation

6.792.1 void SurrLay eredModel::derived_computeresponsgconstDakotalntAr ray & asy)
[inline, protected, virtual]
portion of conputerespons@ specificto SurrLayeredMbdel.

Build the appoximation (if needell evaluate the apprximate respmse using appoxInterface, and, if
corredion is active, correct theresults.

Reimplemetedfrom DakotaModel

6.792.2 void SurrLay eredModel::derived_asynch.computeresponsgconstDakotalntArray &
asy) [inline, protected, virtual]
portion of asynchcompute_respose() specificto SurrLayeredMalel.

Build the appoximation (if needel and evaluate the appraimate respomse using apprxinterfacein a
guasi-asyohrorousappoach(Approximatiorinterface::map) perfamsthemapsynchonotsly andbook
keepgheresultsfor returnin derived.synchonizg)) below).

Reimplemetedfrom DakotaModel

6.792.3 constDakotaArray < DakotaResponse> & SurrLay eredModel::derived_synchronize ()
[inline, protected, virtual]
portion of synchronizg() specificto SurrLayeedMocel.

Retrieve quasi-asgichranousevaluationsfrom appoxintefaceand,if correctionis active, applycorrection
to eachresponsén thearray
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Reimplemetedfrom DakotaModel

6.792.4 constDakotalist< DakotaResponse> & SurrLay eredModel::derived_synchronize.-
nowait () [inline, protected, virtual]

portion of synchronizenowait() specificto SurrLayeredMockl.

Retrieve quasi-asgichranousevaluationsfrom appoxintefaceand,if correctionis active, applycorrection
to eachresponsén thelist.

Reimplemetedfrom DakotaModel

6.792.5 short SurrLay eredModel::derived_master_overload () const [i nli ne, protected,
vi rtual ]

flag which preventsoverloadirg the mastemwith a multiprocessoevaluatian.
compute_respoecallsneveroveroadthemastersincethereis noparallelismin theuseof appoxinterface.
Reimplemetedfrom DakotaModel

6.792.6 int SurrLay eredModel::maximum concurrency() const [ prot ected, virtual]

returnthe maximum concureng available for actualMalel compuationsduring global appoximatian
builds.

Returnthe greaterof the dacesamplesuserspecification or the min samplesappioximation requiement.
min_samplesioesnot have to accounfor reusesamplessincethis will vary (assumé).

Reimplemetedfrom DakotaModel

6.792.7 void SurrLay eredModel::build _approximation () [ protected, virtual]

Builds thelocal/mutipoint/global appoximation usingdacelteratoactualMalel.

Build eitheraglobd appraimationusingdacelteatoror alocal appoximationusingactualMoal. Selec-
tion triggers on actuallntefacePointe(requred specificatiorfor local apgoximatim interfaces not used
in globalspecificatioi.

Reimplemetedfrom DakotaModel

6.792.8 void SurrLay eredModel::derived_init communicators (const DakotalntArray &
messagdengths constint & maxiterator_concurrency [inline, protected,
virtual]

portion of init_.communicatorg) specificto SurrLayeredMalel.

asynchonots flagsneedto beinitialized for the sub-models. In addition,max iteratorconcureng is the
outerleveliteratorconcurengy, notthe DACE corcurreny thatactualMoel will see andrecomputingthe
messagéengthson the sub-nodelis probably not a badideaeither Therdore, reconputeeverything on
actualMocbl usinginit_communicators.

Reimplemetedfrom DakotaModel
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6.79.3 Member Data Documentation

6.793.1 DakotaString SurrLay eredModel;:actualinterfacePinter [ pri vat e]
pointerto the actualinterfacefrom thelocal appoximationspecification(requred for local); usedto build
actualMoetl for local approxmations.

Specifications usedonly for local appraimatiors, sincethe dacemethodpointerin the global appoxi-
mationspecificatioris respoiblefor identifying all actualMoe! compments.

6.793.2 DakotaModel SurrLay eredModel::actualModel [ pri vat e]
thetruth mocdel which providesevaluationsfor building the surrogte(optional for globalsincerestartdata
mayalsobeused requiedfor local).

Thereare no restrictiors on actualMoe! in the global case,so arbitrary nestingsare possible. In the
local case mockl_type mustbe setto "single” to avoid recusion on SurrLayeredMdel, sincethereis no
additioral methal specification

Thedocumentatiorfor this classwasgereratedrom thefollowing files:

e SurrLayeredMalel.H
e SurrLayeredMalel.C
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6.80 SurrogateDatahpint ClassReference

Simplecontairer classencagulatingbasicparaneterandrespomsedatafor definirg a"truth” datapoint.

#i ncl ude <Dakot aAppr oxi mati on. H>

Public Methods

e SurrogteDataPoinf)
defaultconstrudor.

e SurrogteDataPoinfcorst DakotaReal\cta &x, constReal&f, constDakotaReal\éctor &grad )

standad constructor

e SurrogteDataPoinfcorst SurrogteDataPoin&sdp)
copyconstructor

e ~SurrgateDataPoin()
destructor

e int opeator==(corst SurrogateDataPoin&sdp) const
equalityopemtor.

e SurrogiteDataPoin& opemator=(constSurraggateDataPoin&sdp)
assignmenopenmator.

Public Attrib utes

o DakotaReal\éctorcontiruous\ars
continuaisvariables.

e RealresponseFn
truth resporsefunctionvalue

e DakotaReal\éctorrespoiseGrad
truth resporsefunctiongradient.

6.80.1 Detailed Description

Simplecontairer classencagulatingbasicparaneterandrespomsedatafor definirg a"truth” datapoint.

A list of these data points is contaired in each DakotaAppgoximaion instance
(DakotaApproximation::curentPoirnts) and provides the data to build the appoximation Data is
public to avoid maintairing set/getfunctions,but is still encagulatedwithin DakotaApgoximaion since
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DakotaApproximation::curentPointsis pratected(a similar modelis usedwith with Data classobjects
contairedin ProblenDescDBandwith ParallelismLeae objectscontairedin ParallelLibrary).

Thedocumentatiorfor this classwasgereratedrom thefollowing file:

¢ DakotaApproximation.H
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6.81 SysCallAnalysisCodeClassReference

Derivedclassin the AnalysisCodeclasshierarcly which spavnssimulatiors usingsystemcalls.
#i ncl ude <SyscCal | Anal ysi sCode. H>
Inheitancediagramfor SysCallAnalysisCode::

AnalysisCode

A%

SysCallAnalysisCod

Public Methods

e SysCallAnalysisCodéconstProblenbDescDB&problem_db)

constructor

~SysCallAnalysisCodé€

destructor

void spavn_evaluation(corst shortblock flag)

spawna completefunctionevaluation.

void spavn_inputfilter (corst shortblock flag)

spawntheinputfilter portion of a functionevaluation.

void spavn_analysis(corstint &analysis_id, constshortblock flag)

spawna singleanalysisas part of a functionevaluation

void spavn_outpu_filter (constshortblock flag)

spawnthe outputfilter portion of a functionevaluation

constDakotaString& commairl_usage() corst

returncommandUsge.

Private Attrib utes

e DakotaStringcommadUsage

optional commandusage string for suppating nonstamard commandsyntax(suppoted only by SysCall
analysiscodes).
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6.81.1 Detailed Description

Derivedclassin the AnalysisCodeclasshierarcly which spavns simulatiors usingsystemcalls.

SysCallAnalysisCodereatesseparatesimulation processeausing the C system()commaul. It utilizes
CommaiiShellto manag shellsyntaxandasynchroaousinvocations.

6.81.2 Member Function Documentation

6.812.1 void SysCallAnalysisCode:spawn._evaluation (constshort block flag)

spavn acompletefunctionevaluation.

Putthe SysCallAnalysisCod#o the shellusingeitherthe defaut syntaxor specifiedcommaniUsagesyn-
tax. Thisfunctionis usedwhenall pottionsof thefunctionevaluation (i.e.,all analsisdrivers) areexecutel
onthelocal processor

6.812.2 void SysCallAnalysisCode:spawn.input filter (constshort block flag)

spavn theinput filter portion of a function evaluation

Puttheinput filter to the shell. This function is usedwhenmultiple analysisdrivers are spreadbetween
processors.No needto checkfor aNull input filter, asthisis checledexterrally. Useof nondockingshells
is suppatedin thisfn, althoudn its useis currenly preventedexterndly.

6.812.3 void SysCallAnalysisCode:spawn.analysis(constint & analysisid, constshort blodk flag)

spavn asingleanalysisaspartof afundion evaluation

Puta singleanalysisto the shell usingthe default syntax(no commandUsagesuppot for analyses)This
function is usedwhenmultiple analysis drivers arespreadetweerprocessorsUse of nontdocking shells
is suppatedin thisfn, althoudn its useis currerily preventedexterndly.

6.812.4 void SysCallAnalysisCode:spawn.output filter (constshort block flag)

spavn the output filter portionof a function evaluation.

Putthe outputfilter to the shell. This functionis usedwhenmultiple analysisdriversare spreacbetween
processors. No needto checkfor a Null output filter, asthis is checled exterrally. Use of norblocking
shellsis suppetedin thisfn, althowhits useis currenly prevertedexterrally.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e SysCallAnalysisCode.H
e SysCallAnalysisCode.C
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6.82 SysCallApplicinterface ClassReference

Derivedapplicatio interfaceclasswhich spavns simulationcodesusingsystemcalls.
#i ncl ude <SysCall Appliclnterface. H>
Inheilitancediagramfor SysCallAppliclrierface::

| Dakotalnterface |

T

| Applicationlnterfacel

T

| SysCaIIAppIicInterface}

Public Methods

e SysCallApplicinteface(corst ProblemDscDB &problemdb, constsizet &num_fns)

constructor

~SysCallAppliclnerface()
destructor

void derived.map (corst DakotaVarables &vars, const DakotaintArray &asv, DakotaRespnose
&respase,int fn_eval_id)

Called by mag() and other functionsto executethe simulationin synt&ironous mode The portion of per-
formingan evaluationthatis specificto a derivedclass.

¢ void derived_mapasynch(corst ParamRespaseRir &pair)

Called by map() and otherfunctionsto executethe simulationin asyntironousmode Theportion of per-
formingan asyn@ironous evaluationthatis specificto a derivedclass.

¢ void derived_synch(Dakotalist< ParamRespaeRir > &prp_list)

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingodethatis specificto derivedclassesThisversionwaitsfor at leastone
completion.

e void derived_synchnowait (Dakotalist< ParamRespaseRiir > &prp_list)

For asyné&ronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providesthe processingcodethat is specificto derivedclasses This versionis nontdocking and
will returnwithoutany completionsf noneare immediatelyavailable.

¢ int derived.synchramouslocal analysis(constint &analysisid)

Executea particular analysis(identifiedby analysisid) syndronouslyon thelocal processarUsedfor the
derivedclassspecificavithin Applicationinterfa@::serveanalysessyndy).
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Private Methods

¢ void spavn_application (corst shortblock flag)

Spawnthe application by manajing the input filter, analysisdrivers, and output filter. Called from
derivedmagp) & derivedmapasynax).

¢ void derived_synchkernel(DakotaList< ParamRespaseRir > &prp_list)
Corveniercefunctionfor commorcodebetweernlerivedsynd() & derivedsyndinowai).

¢ shortsystemcall_file_test(corst DakotaString&root_file)
detectcompletionof a functionevaluationthroughexistenceof the necessay resultsfile(s).

Private Attrib utes

e SysCallAnalysisCodsysCallSimulator

SysCallAnalysisCodgrovidesconvenierce functionsfor passingthe input filter, the analysisdrivers, and
the outputfilter to a CommandBell in various combindions.

e DakotalrtList sysCallList
list of functionevaluation id’s for activeasyntironoussystentall evaluations

e DakotalrtList failldList
list of functionevaluation id’s for tracking resporsefile readfailures.

e DakotalrtList failCountList
list containingthe numbe of resporsereadfailuresfor ead functionevaluationidentifiedin failldList.

6.82.1 Detailed Description

Derivedapplicatia interfaceclasswhich spavns simulationcodesusingsystemcalls.
SysCallApplicintefaceusesa SysCallAnalysisCodebject for performingsimulationinvocatians.

Thedocumentatiorfor this classwasgereratedfrom thefollowing files:

e SysCallAppliclrierface.H
e SysCallAppliclrierface.C

Generatedon Mon Apr 111:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



334 DAK OTA ClassDocumentation

6.83 TaylorSurf ClassReference

Derivedappoximationclassfor 1storderTaylor serieglocal apprximation).
#i ncl ude <Tayl or Surf. H>

Inheitancediagramfor TaylorSurf::

DakotaApproximatio
| 1

T

| TaylorSurf |

Public Methods

e TaylorSuf (corst ProblemDescDEproblem.db)

constructor

o ~TaylorSuf ()

destructor

ProtectedMethods

¢ void find_coeficients ()

calculatethe datafit coeficientsusingthe currentPintslist of SurrogateDataPints.

e intrequred_samplegint numvars)

returnthe minimumnumberof samplegequiredto build the derivedclassapproximationtypein numvars
dimensions.

¢ Realgetvalue(constDakotaReal\édor &x)
retrievethe approximae functionvaluefor a givenparametervector

e constDakotaReal\éctor& getgradent (constDakotaReal\écta &x)
retrieve the approximate functiongradientfor a givenparametervector

6.83.1 Detailed Description

Derivedappoximationclassfor 1storderTaylor serieglocal apprximation).

TheTaylorSurf classprovidesa local appoximationbasedon datafrom a singlepoirt in parametespace.
It usesafirst order Taylor seriesexpansion:f(x) = f(x ¢) + grad(xc) * (X - X €)

Thedocumentatiorfor this classwasgereratedrom thefollowing files:
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e TaylorSuf.H
e TaylorSuf.C
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6.84 VariablesUtil ClassReference

Utility classfor the DakotaVariablesand DakotaVarConstraintshierardieswhich provides corvenierce
functionsfor variabe vectas andlabelarraysfor combiring designuncertainandstatevariabletypesand
meiging continwbusanddiscretevariale domains.

#i ncl ude <VariablesUtil.H>
Inheilitancediagramfor VariabdesUtil::

VariablesUtil

[ [ [ [ [ [ 1
AIIMergedVarConstraintH AllMergedVariables ] l AllVarConstraints ] l AllVariables ] l Fundamenta\Var\ables] l MergedVarConslram!s] l MergedVariables

Public Methods

e VariablesUtil()

constructor

e ~VariablesUtil()

destructor

ProtectedMethods

¢ void updatemeiged (constDakotaReal\édor &c _array constDakotalrtVector&d .array Dakota-
Real\ector&m _array)

combinea continuais array and a discrete array into a single continwus array through promotion of
integers to reals(meged view).

e void updateall_contiruous (corst DakotaReal\¥cta &cl_array constDakotaReal\écta &c2 -
array corst DakotaReal\ector&c3 array DakotaReal\éctor &all -array) corst

combine3 continuots arrays(design,uncetain, state)into a singlecontinuaisarray (all view).

e void updateall_discrete (corst Dakotalnt\ector &d1 . array const DakotalntVector &d2 array
DakotalntVector&all _array)const

combine2 discretearrays(design state)into a singlediscretearray (all view).

e void updde_labels (const DakotaStrigArray &I1 .array const DakotaStrind\rray &I2 array
DakotaStrirgArray &all _array)

combine2 label arraysinto a singlelabel array (meged or all views).

¢ void updatelabels(constDakotaStrirgArray &1 _array constDakotaStrindArray &I2 array const
DakotaStrirgArray &3 _array DakotaStrirgArray &all array)

combine3 label arrays(design,uncertain,state)into a singlelabel array (all view).
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6.84.1 Detailed Description

Utility classfor the DakotaVariablesand DakotaVarConstraintshierardieswhich provides corvenierce
functionsfor variabe vectas andlabelarraysfor combiring designuncertainandstatevariabletypesand
meiging continwbusanddiscretevariale domains.

Derivedclassewvithin the DakotaVariablesandDakotaVarConstraintsierachiesusemultiple inheritarce
to inherittheseutilities.

Thedocumentatiorfor this classwasgereratedfrom thefollowing file:

e VariablesUtil.H
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DAK OTA File Documentation

7.1 keywordtable.C File Reference

file containingkeywords for the strateyy, method variables, interface,andresposesinput specifications
from dakota.input.spec
Variables

e conststructKeywordHander idrkeywordTable[]

Initialize the keyword table as a vector of KeywordHandler structues (KeywordHandler declaed in idr-
keyword.h). A null KeywordHandler structuie signifiesthe endof the keyword table

7.1.1 Detailed Description

file containingkeywords for the strateyy, method variables, interface,andrespomsesinput specifications
from dakota.input.spec
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7.2 main.C File Reference

file containng the mainprogamfor DAK OTA.

Functions

¢ void marageinpus (int argc, charxxargv, ProblemDecDB &problemdb, CommandineHander
&cmd_line_hander)

mange commandine inputs,parsetheinputfile, and populatethe problemdescriptiondatabase

e void manageoutpus (ofstream&output ofstrean, ofstream&error ofstrean, const ParallelLibrary
&parallel_lib)

manaje outputstreamsif required.

¢ void manae_restarf(CommandLineHandler &cmd_line_hander, ParallelLibrary &pardlel_lib)

manaye therestartfile(s).

¢ void cleanup (ofstream&output ofstreampfstream&error ofstreamconstParallelLibrary &paral-
lel_lib)

closeoutputstreams.

e int main(int argc, charxamgv[ ])
Themain DAKOTA program.

Variables

e DakotaList< ParamResposeRir > datapairs

list of all param/responsepairs.

o DakotaBoStreanx write_restart

therestartbinary outputstream.

e oOfstreamwrite_ostream

RagueWaverequiremet for binary streams.

e int write_precision= 10

usedin ostreamdataoutputfns.

7.2.1 Detailed Description

file contairing themainprogamfor DAK OTA.
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7.2.2 Function Documentation

7.2.21 void manageinputs (int argc, char x argv, ProblemDescDB& problemdb,
CommandLineHandler & cmdline_handler)
mana@ command line inputs,parsetheinputfile, andpopulatethe prablemdescriptiondatabae.

Managecommand line inputsusingthe CommandineHander classandparsetheinputfile usingthelnput
DeckReadel(IDR) parsingsystem.IDR populatesthe ProblenDescDBobjectwith theinput file data.

7.2.22 void manageoutputs (ofstream & output.ofstream ofstream & error ofstream const
ParallelLibrary & parallel_lib)
manag@ outpu streamsf requred.

If concurentiteratorsareto be used,createandtag multiple output streamsn order to prevent jumbled
outpu. Thisusesthe CommonO facility from UTILI B.

7.2.23 void managerestart (CommandLineHandler & cmdline_handler, ParallelLibrary &
parallel_lib)
manag@ therestarffile(s).

Managerestarffile(s) by processingry incomng evaluationsfrom anold restarffile andby settingup the
binaryoutput streamfor new evaluatiors.

7.2.24 void cleanup (ofstream & output.ofstream ofstream & error _ofstream const
ParallelLibrary & parallel_lib)

closeoutpu streams.

Closestreamsssociatevith manae.inputs, manageoutpus, andmanag restart.

7.2.25 int main (int argc, char * arg\ ])

ThemainDAKOTA progam.

Managecommaul line inputs, input files, restartfile(s), outpu streams,and top level paralleliterator
communicators.Instantiatehe DakotaStratgy andinvoke its run_stratey() virtual fundion.
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7.3 restart util.C File Reference

file containng the DAK OTA restartutility mainprogam.

Functions

¢ void print_restart(int argc, charx*argv, DakotaStringprint_dest)
print a restartfile.

¢ void print_restarttabular (int argc, charsxargv, DakotaStrirg print_dest)
print a restartfile (tabular format).

¢ void readneutral(int argc, charsxargv)
reada restartfile (neutral file format).

e void repar _restart(int argc, charsxamgv)
repair a restartfile by remwing corruptedevaluations.

¢ void corcatenaterestart(int argc, charsxargv)
concatemte multiplerestartfiles.

e int main(int argc, charxargv[ ])
Themainprogramfor the DAKOTA restartutility.

Variables

¢ DakotaBoStreanx write_restart

therestartbinary outputstream.

e ofstreamwrite_ostream
RagueWaverequiremet for binary streams.

e intwrite_precision= 16

usedin ostrramoutpu fns. DAKOTA's main.Csetsthis to 10, howerer "print” outputs parametes in full
precision(16 digits for double).

7.3.1 Detailed Description

file contairing the DAK OTA restartutility mainprogam.

7.3.2 Function Documentation
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7.3.21 void print restart (int argc, char #x argv, DakotaString print_des)

print arestarffile.
Usage "dakota_restartutil print dalota.rst”
"dakota_restartutil to_neural dakota.rstdakota.neu”

Printsall evals. in full precisionto eitherstdoutor a neutal file. The forme is usefulfor ensurimg that
duplicae detections successfuin arestartedun (e.g.,startinganew methodfrom the previousbest),and
thelatteris usedfor translatingoinaryfiles betweerplatforms.

7.3.22 void print restart_tabular (int argc, char xx argv, DakotaString print_des})

printarestartfile (tatularformat).
Usage "dakota restartutil to_pdbdalota.rstdakota.pdb”
"dakota_restartutil to_tatular dakotarst dalota.tx”

Unrolls all dataassociatedvith a particulartag for all evaluaions andthenwrites this datain a takular
format (e.g.,to aPDB databaser MATLAB/TECPLOT datafile).

7.3.23 void read_neutral (int argc, char x argv)

readarestarffile (neutra file forma).
Usage "dakota restartutil from_neutraldakota.neudalota.rst”

Readsevaluationsfrom aneutralfile. Thisis usedfor translatingoinaryfiles betweerplatfarms.

7.3.24 void repar _restart (int argc, char *x argv)

repairarestartfile by removing coruptedevaluatiors.
Usage "dakota_restartutil remove 0.0 dakota_old.rstdakota_new.rst”

Remaes all evalsfor which oneof thefunction values matchesargv{2].

7.3.25 void concdenaterestart (int argc, char xx argv)

concateatemultiple restarffiles.
Usage "dakota restartutil catdakota 1.rst... dakotan.rstdakotanew.rst”

Combines multiple restartfiles into a singlerestartdatabase.

7.3.26 int main (int argc, char * arg\ ])

Themainprogramfor the DAK OTA restartutility.

Parse commanl line inputs and invoke the apprgriate utility function (printrestarf),
print_restarttatular(), readneural(), repaicrestarf), or corcatenaterestarf)).
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Chapter 8

RecommendedPracticesfor DAKOTA
Development

8.1 Intr oduction

Commoncodedevelopmen practicescanbe extremelyusefulin multiple develgperervironments Partic-
ular stylesfor codecompmentsleadto improvedreadaility of the code andcanprovide importart visual
cuesto otherdevelopers.

Much of this recanmendéd practicesdocumentis borroved from the CUBIT meshgeneratio prgect,
whichin turn borrows its recomnendedpracticesrom otherprojects.As aresult,C++ codirg stylesare
fairly standardacrossa variety of Sandiasoftwareprojectsin theengineeing andcomputationalsciences.

8.2 Style Guidelines

Styleguidelines involve the ability to discernat a glancethe typeandscopeof a varialie or function.

8.2.1 Classand variable styles

Classnamesshouldbe compaedof two or moredescriptie words,with thefirst characteof eachword
capitalizedge.g.:

cl ass Cl assNane;

Classmembe variablesshouldbe compedof two or moredescriptve words,with thefirst chaacterof
thesecondandsucceedingvordscapitalizede.g.:

doubl e cl assMenber Vari abl g;
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Tempaoary (i.e. local) variables are lower case,with undescoresseparatig words in a multiple word
tempoary varialde, e.g.:

int tenporary_variabl e;

Constantgi.e. paramgers)areupper casewith undescoresseparatig words, e.g.:

const doubl e CONSTANT_VALUE;

8.2.2 Function styles
Functionnamesarelower casewith undescoresseparatig words, e.g.:

int function_nane();

Thereis no needto distingush betweermemberandnonmembeifunctions by style,asthis distinctionis
usuallyclearby context. This style conventionarosefrom the desireto have memler fundions which set
andretum thevalueof a private membe variale, e.g.:

int menberVari abl e;
voi d menber_variable(int a) { // set
menber Vari abl e = a;

}
int menber_variable() const { // get
return nenber Vari abl e;

}

In casesvhele thedatato besetor retunedis morethanafew bytes,it is highly desirableto emplg/ const
referercesto avoid unneessarycopying, €.9.:

voi d continuous_vari abl es(const Dakot aReal Vector& c_vars) { // set
continuousVari ables = c_vars;

}
const Dakot aReal Vect or & conti nuous_vari abl es() const { /1 get
return continuousVari abl es;

}

Notethatit is not necessaryo alwaysacceptthereturnel dataasa constrefererme. If it is desiredto be
ablechang this datathenacceptingheresultasa new varialde will geneateacopy, e.g.:

const Dakot aReal Vector& c_vars = nodel . continuous_variables(); // reference to continuousVariabl es cannot be ¢
Dakot aReal Vector c_vars = nodel . continuous_vari abl es(); /1 local copy of continuousVariables can be che

8.2.3 Miscellaneous

Appearanceof typecefs to redefineor alias basictypesis isolatedto a few headerfiles (datatypes.h
templatedefs.h, sothatissuedik e progamprecisioncanbechangdby changng afew linesof typedefs
ratherthanmary linesof code, e.g.:
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typedef doubl e Real;

xemag is the preferredsourcecodeeditor, asit hasC++ modesfor enhacing readallity through color
(turn on "Syntax highlighting” in the Optiors pull dowvn meny. Otherhelpful featuesinclude"Paren
highlighting” for matching parenheseqOptiors pull down menu)andthe "New Frame”utility (File pull
down meny to have more thanonewindow operding on the samesetof files (notethat this is still the
sameedit sessionso all windows are synchonizedwith eachothe)). Window width shouldbe setto 80
internalcolurms, which canbe accomplishd by manué resizing or prefeably, usingthefollowing alias
in your shellresoucefile (e.g, .cshrc)

al i as xemacs "xenmacs -g 81x63"

wherean X-window width of 81 gives80 colunmsinternalto the window andthe desiredheight of the
window will vary depenéhg on monita size. This window width imposesa codingstandad sinceyou
shouldavoid line wrappirg by continuirg anything over 80 columrs ontothenext line.

Inderting incrementsare2 spacegerindert andcommnentsarealignedwith the codethey describege.g:

voi d abort_handl er (i nt code)
{
int initialized = 0;
MPl _Initialized(& nitialized);
if (initialized) {
// comrent aligned to block it describes
int size;
MPI _Conm si ze( MPl _COW WORLD, &si ze);
if (size>1)
MPI _Abor t (MPI _COVW WORLD, code);
el se
exit (code);
}
el se
exit(code);

Also, the cortinuationof alongcommau is inderted 2 spacese.g.:

const DakotaString& iterator_scheduling
= probl em db.get _string("strategy.iterator_scheduling");

andsimilar linesarealignedfor readability e.qg.:

cout << "Nunerical gradients using " << finiteDi ffStepSize*100. << "%
<< finiteD ffType << " differences\nto be calculated by the "
<< methodSource << " finite difference routine." << endl;

Lastly, ifdef’s arenotindentedto make useof syntaxhighlighting in xemacs).

8.3 File Naming Conventions

In additionto the style outlinedabore, thefollowing file namingconventionshave beenestablishedor the
DAKQOTA project.
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File namesfor C++ classesshouldbe identical to the classnamedefinedby that file. Exceptios: in
somecasest is convenientto maintainseveral closelyrelatedclassesn a singlefile, in which casethe
file namemay reflectthe top level class(e.g, DakotaRespnse.C/.Hfiles contain DakotaRespnse and
DakotaRespnseRepclasses)r somegenealization of the set of classeqe.g, DakotaBinStreanC/.H
files containthe DakotaBiStreanmiDakotaBoStreantlassedor binary input andbinary output).

Thetypeof file is determiné by oneof thefour file nameextersionslistedbelow:

¢ .H A classheadeffile ends in the suffix .H. The headeffile providesthe classdeclaation. This file
doesnot containcode for implemening the methals, exceptfor the caseof inline functions. Inline
fundions areto be placedat the bottomof the file with the keyword inline precedhg the function
name.

¢ .C A classimplemetationfile ends in the suffix .C. An implemenationfile contairs the definitions
of themembes of theclass.

¢ .h A headeffile endsin the suffix .h. The heade file contans informationusuallyassociatedvith
proeedures.Definedconstats, datastructuresandfunction protdypesaretypical elementsof this
file.

e .cA procedurefile endsin thesuffix .c. Theprocedurefile containgheactualprocedures.

8.4 ClassDocumentationConventions

Classdocumentationusesthe doxygentool availablefrom ht t p: / / www. doxygen. or g andemploys
the JAVA-doc commaent style. Brief comments appearin headerfiles next to the attribute or function
declaratio. Detaileddescriptios for functiors shouldappeaalongsidetheirimplemertations(i.e., in the
.C files for noninlined, or in the headersext to the function definitionfor inlined). Detailedcomnents
for aclassor a classattribute mustgo in the headefile asthisis theonly option.

NOTE: Previous classdocunentationutilities (class2fameandclass2htmlusedthe ”//-" commern style
andcomnentblockssuchasthis:

/- dass: Dakot aMbde

//- Description: The nodel to be iterated. Contains DakotaVariabl es
I1- Dakot al nt erface, and Dakot aResponse obj ects

/- Owner: M ke El dred

/- Version: $ld: RecomendPract.dox,v 1.4 2001/11/08 21:33:31 nseldre Exp $

Thesetoolsareno longer used,soremainng commen blocks of this type areinformationalonly andwill
notappeain thedocunentationgeneatedby doxygen.
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Chapter 9

Instructions for Modifyi ng DAKOTA's
Input Specification

9.1 Modify dakota.input.spec

The masterinput specificationresidesin $DAK OTA/src/dakota.input.spec As part of the Input Deck
Readel(IDR) build processasoftlink to thisfile is createdn $DAK OTA/VendoPackages/idrThe mas-
ter input specificationcan be modified with the addition of new constriets using the following logical
relationslips:

o {} for requirdindividual specifications
¢ () for requiredgrowp specifications

¢ [] for optionalindividual specificatios

o [] for optionalgroupspecificatios

e | for "or” condtionals

Theseconstriets canbeusedto defineavariety of depemleng relationslipsin theinputspecificationlt is
recommendedhatyou review the existing specificatiorandhave anundestandingof theconstrictsin use
befoe attemptimg to addnew constricts.

Warning:

e Do not skip this step. Attemptsto modfy the keywordtable.Cand ProdemDescDB.Cfiles in
$DAK OTA/srcwithoutrefererceto theresultsof the codegeneatorarevery errorprone More-
over, theinput specificatiorprovidesarefererceto theallowableinputs of aparticularexecutale
andshouldbe keptin synchwith the parseffiles (madifying the parseffiles indepadentof the
input specificatiorcreatesat a minimum, undacumentedeatues).

e Sincethe Input Deck Reader(IDR) parserallows abbeviation of keywords, you mustavoid
addng a keyword thatcouldbemisinterpretd asanabbreiation for a differentkeyword within
the samekeyword handler (the term "keyword hander” refersto the stratgyy kwhandler()
methal_kwhandler() variableskwhardler(), interfacekwhardler(), andrespmseskwhander()
memler functiors in the ProdemDescDBclass).For exampe, addirg the keyword "expansion”
within the metha specificationwould be a mistale if the keyword "expansionfactor” alreag
wasbeingusedin this specification.
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e SincelDR inputis orde-indepadent,the samekeyword may be reusedmultiple timesin the
specificationif andonly if thespecificatiorblocks aremutually exclusive. For exampge, methal
selectiong(e.g.,dot frcg, dot bf gs) canreusethe samemethodsettingkeywords (e.g,
optim zati on_type) sincethe methodselectionblocks areall separatedby logical "or” s.
If dot f r cg anddot _bf gs werenot exclusive andcoud be specifiedat the sametime, then
associatiof theopt i i zat i on_t ype settingwith aparticdar methodwvouldbeambigious.
This is the reasonwhy repeatd specificationavhich are non-exclusive mustbe mace unique,
typicdly with a prependeddentifier(e.g.,cdvini ti al point,ddvinitial point).

9.2 Rebuild IDR

cd $DAKOTA Vendor Packages/ i dr
make cl ean
make

These steps regenerate keywordtable.C and idr-gencode.C in the $DAKOTA/Vendor
Packags/idr/<canaical_build directay> directay for usein updating keywordtable.Cand Problem
DescDB.Cin $DAKOTA/src.

9.3 Update keywordtable.C in $DAK OTA/src

Do notdirectly repla@ the keywordtable.Cin $DAK OTA/src usingthe onefrom idr, asthereareimportant
differencesn the kwhandlerbindngs. Rather updatethe keywordtable.Cin $DAK OTA/src usingthe one
from idr asarefererce. Oncethis stepis competed,it is agoad ideato verify the matchby diff’ing the 2
files. Theonly differencesshoud bein commetts, includes, andkwhardler declaratios.

9.4 Update ProblemDescDB.Gn $DAK OTA/src

Find the keyword hander functiors (e.g, variadeskwhander()) in $DAKOTA/Vendor
Packags/idr/<canaical_build directay>/idr-gen-cale.C and $DAKQOTA/src/ProblemDscDB.C
which correspad to your modficationsto the input specification.Theidr-gencode.Cfile is the resultof
a codegener#or andcontainsskeletonconstructdor extractingdatafrom IDR. Youwill be copying over
partsof this skeletonto ProblemDescDB.@ndthenaddingcodeto popuate attributeswithin Dataclass
contairer objects.

9.4.1 Replacekeyword handler declarationsand counter loop

Ratherthantrying to updatetheseline by line, it is reconmendedo deletethe entireblock startingwith
the keyword declaratims andendirg at the bottan of the keyword courter loop. The declaratimis assign
-1 to keywordsandlook lik e this:
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Int cdv_descriptor = -1;
Int cdv_initial_point = -1;

They startaftertheline "Int cntr;”. Thekeyword courterloop looks lik e this:

for ( cntr=data_len; cntr--; ) {
if (idr_find_id( &cdv_descriptor, cntr,
"cdv_descriptor”, id_str, kw.str ) ) continue;

if (idr_find_id( &wv_dist_upper_bounds, cntr,
"wuv_di st _upper _bounds", id_str, kw.str ) ) continue;

Oncethe old keyword declargions and keyword courter loop have beendeleted replacethemwith the
correspndirg blocks from idr-gencode.Ccontainng the updatedkeyword declaratios andcourterloop.

9.4.2 Update keyword handler logic blocks
For the newly addedor modfied input specificationscopy the apprgriate skeletonconstriets from idr-
gen-ode.Candpastetheminto the corresppndinglocationin ProblemDescDB.C.

Thenext stepis to addcock to theseskeletongo setdataattributeswithin the Dataclassobjectusedby the
keyword handler At thetop of eachkeyword handlera Dataclassobjed is instantiatede.g.:

Dat aMet hod dat a_net hod;

Eachdataclassis a simplecontairer classwhich containghe datafrom a singlekeyword hander invoca-
tion. Within eachskeletonconstriet, you will extractdatafrom the IDR datastructuresandthenusethis
datato setthe corresponéhg attribute within the Dataclass.

Integer, real,andstringdataareextractedusingthei dat a, r dat a, andcdat a arraysprovidedby IDR.
Thesearraysareindexedusinga braclet operato with thekeyword asanindex.

Lists of integer andreal dataare extraded usingthei dr 1t abl e constructgrovided by IDR. Unfortu-
nately IDR doesnotprovide ani dr t abl e for stringdata,sotheseextractionsaremoreinvolved. Refer
to existing <LI STof ><STRI NG> extractionsfor useasa modé.

Example 1: if youaddedhespecification:
[ met hod_setting = <REAL>]
youwould copy over

if ( nethod_setting >=0 ) {
}

from idr-gen-coa.C into ProblenDescDB.Candthenpopulatethe if block with a call to setthe corre-
spondng attributewithin thedat a_met hod objectusingdataextractedusingther dat a array

if ( nethod_setting >=0 ) {
dat a_net hod. met hodSetting = rdata[ method_setting];

}
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Use of a setmemberfunction within DataMethal is not neededsincethe datais public. The datais
public since ProblemDescDBalread provides sufiicient encapsulatio (ProdemDescDB::methddst,
ProblenDescDB::ariablesList ProblemDescDB::intéaceList and ProblenDescDB::responsesLisire
private attributes) andnootherclassesiave directaccessA similarmodelis usedwith SurraateDataPiot
objectscortainedin DakotaApproximation (DakotaApproximation::curentPoint$ andwith Parallelism-
Level objectscortainedin ParallelLibrary (ParallelLibrary::paallelismLevels). Allowing public accesdo
the Dataclassattributesis essentiallyequivdent to declaringProblenbescDBa friend, but with the im-
portart bons of a significantreduction in theamoun coce to maintain. Thatis, the Dataclassesanbe
streamlinedandthe work in modifying the input specificationcanbe redwced) by omitting set/getfunc-

tions.

Example 2: if youaddedhespecification

[ met hod_setting = <LI| STof ><REAL>]

youwould copy over

if ( nethod_setting >=0) {
{ Int idr_table_len;
Real ** idr_table = idr_get_real _table( parsed_data, nethod_setting,
idr_table_ len, 1, 1);
}
}

fromidr-gen-co@.Cinto ProblenDescDB.Candthenpopuateit with a loop which extractseachentry of
thetableandpopuatesthe correspondirg attribute within thedat a met hod object. Thei dr t abl e -
| en attributeis usedfor thelooplimit andto sizethedat a 1ret hod objed.

if ( nethod_setting >= 0 ) {
{ Int idr_table_len;
Real ** idr_table = idr_get_real _table( parsed_data, nethod_setting,
idr_table len, 1, 1);

dat a_net hod. met hodSet ti ng. reshape(idr_table_l en);
for (int i = 0; i<idr_table_len; i++)
dat a_net hod. met hodSetting[i] = idr_table[0][i];

}
}

Attention:
If nonew dataattributeshave beenadded but insteadhereareonly new settingsfor existing attributes,
thenyou're donewith the databas@augmetation at this point (you just needto addcodeto usethese
new settingsin the placeswherethe existing attributesareused)

9.4.3 Augment/update get <data type>() functions

The final update stepfor ProblemDscDB.C involves extendng the datataseretrieval functions. These
retrieval functiors acceptan identifier string andreturn a databae attribute of a particulartype, e.g. a
DakotaReal\écta:

const Dakot aReal Vector & get _drv(const DakotaString& entry_nane);

Theimplemertationof eachof thesefunctionshasa simpleseriesof if-elsecheckswhichreturntheappre
priateattribute basedntheidentifier string. For examge,
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if (entry_nanme == "vari abl es.continuous_design.initial_point")
return vari abl esLi st[vari abl esl ndex] . conti nuousDesi gnVars;

appeas at the top of ProblenDescDB::getdrv(). Basedon the idertifier string, it returrs the
cont i nuousDesi gnVar s attribute from the Data\ariablesobjed. Sincetheremay be multiple vari-
ablesspecificatios, anindex into alist of Data\arialdes objeds is used.In particdar, var i abl esLi st

contairs alist of all of thedat a_vari abl es objects,onefor eachtime var i abl es kwhandl er ()

hasbeencalled by the parser The particularvariades objectusedfor the dataretrieval is manaed by
vari abl esl ndex, which is setin aset .db i st nodes() operatim that will not be describe
here.

Theremay be multiple Data\arialles, Datalrterface DataResponseand/orDataMethodobjects. How-
ever, only onestrateyy specificatioris currently allowed,sothesespecificatios arehandledwith staticat-
tributesof the ProblenDescDBclassratherthanwith alist (seealsoUpdateCorrespading DataClassel

To augnentthe get <datatype>() functiors, addel se blockswith new identifier stringswhich retrieve
the apprqriate dataattributesfrom the Data classobject. The style for the identifier stringsis a top-
down hierachical descriptio, with specificationlevels separatedy periods and words separate with
undescoresge.g."keywor d. gr oup speci fi cation. i ndi vi dual specification”. Usethe
Li st[ 1 ndex] syntaxfor variables,interface,responsesand methodspecifications.For exampe, the
net hod_set t i ng examge attributewould beaddedo get drv() as:

else if (entry_name == "nethod. net hod_nane. net hod_setting")
return nethodLi st [ nmet hodl ndex] . net hodSet ti ng;

A strat@y specificatioradditionwould notuseaLi st [ | ndex] syntax,butwouldinsteadook like:

else if (entry_name == "strategy.strategy_nane.strategy_setting")
return strategySetting;

9.5 Update CorrespondingData Classes

In this step, we exterd the Data class definitions to include the new attributes referenced in
Updatekeyword hander logic blocks andAugment/upateget <datatype>() functiors.

9.5.1 Updatethe Data classheaderfile

Add a new attributeto the privatedatafor eachof the new specificatios. Follow the style guide for class
attributes(or mimic theexisting code).

9.5.2 Updatethe .Cfile

Definedefaultsfor the new attributesin the constructo initialization list (or in the caseof DataMethod
in the body of the constretor for readability. Add the new attributesto the assign()function for useby
thecopy constretorandassignmenoperato. Add thenew attributesto thewrite(PackBufer&), read(Un
PackBufer&), andwrite(ostreami) functions, paying attentionto usinga consistenprdeing.
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In the caseof a stratgy specificationchange thereis no DataStratgy containerclasssinceonly one
stratgyy specificationis allowed andthereis no needfor a list of dataobjects. Rather in this case,it is
necessaryo addstaticattributesto ProblemDecDB.H,addtheirinitialization to thetop of ProblenDesc-
DB.C, andaddthemto the ProblemDescDB::sendb_buffer() and ProdemDescDB::receie_db_buffer()
buffer insertiorextractionfunctions (agan, payingattentionto usinga consistenbrdeing).

9.6 Useget <data type>() Functions

At this point, the new specificatios have beenmappedthrough all of the databaselasses. The only
remainirg stepis to retrieve the new datawithin the constrictorsof the classeghatneedit. Thisis dore
by invoking the get <datatype>() function on the ProblemDescDBbjectusingtheidentifierstringyou
selectedn Augment/upa@teget <datatype>() functiors. For exanple, from DakotaMocel.C:

const DakotaString& interface_type
= probl em db.get_string("interface.type");

passeshe”i nt er f ace. t ype” identifier string to the ProblemDscDB::getstring() retrieval function,
whichretunsthe desiredattributefrom theactive Datalrterfaceobject.

Warning:
Useof theget <datatype>() functionsis restrictedo classconstructes, sinceonly in classconstrie-
tors arethe datalist indices (i.e., met hodl ndex, i nt er f acel ndex, vari abl esl ndex, and
responsesl| ndex) guarameedto be setcorredly. Outsideof the constructes, the datataselist
noceswill correspadto thelastsetopeation,andmaynotreturndatafrom thedesiredist node

9.7 Update the Documentation

Doxygencommeits shouldbe addel to the Dataclassheaderdor the new attributes,andthe refererce
manual sectionsdescribinghe portiors of dakota.input.specthathave beenmodifiedshouldbe updated.
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yNewVecta, 225
yValue\kctor, 225

KrigApprox, 222

A, 228

B, 228
C,228
CT, 227
DF, 228
G1,228
G2,228
IC, 229
iFlag,229
ISC,228
ModelApply, 227
MS1,228
N1,227
N2,227
N3, 227
N4, 227

Generatedon Mon Apr 111:51:372002for DAK OTA by Doxygenwritten by Dimitri van Heesch© 1997-2001



INDEX

383
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S,227
SCAL, 228
krigingCorrelatios
Datalnterfce,173
KrigingSurf
~KrigingSurf, 230
correlatiorYector,231
f_of x_array,230
find_coeficients,230
getvalug 230
KrigingSuf, 230
krigObjed, 230
requirel_samples230
runCominFlag,231
X_matrix, 230
KrigingSurf, 230
krigObect
KrigingSuf, 230

last
GetLong(pt, 213

LayeralModel
~LayerelModel,232
apply.correction, 232
autacorrection, 232
badScalinglag,233
betaAppoxCenterGads,233
betaAppoxCenter\ds, 233
betaCenterP233
betaFcnRatio233
betaGradUtet,234
betaGrads?233
betaHessO$et,234
checksubmalel_comptibility, 232
correcte®ResponseArrgy232
correcte®ResponselLis232
correctimCompted, 233
correctinType, 233
LayeredModel, 232
offset\alues, 233
rawCVarsList,233
scalefctors, 233

LayeralModel,232
approBuilds, 234
autoCorretion, 234
compue_correctian, 234

leadDimA
RespSurf302

leadDimB
RespSurf302

length
DakotaArray, 88
DakotaBase¥ctor 91

lenPRRAIrMessage
Applicationinterfaee, 51
lenResposeMessage
Applicatiorinterface, 51
lenVarsASVMessage
Applicationinterfaee, 51
lenVarsMessage
Applicatiorinterface, 51
IhsSampler
NonDPCE 265
NonDPrdability, 268
lin_appro_constrain_eval
NonDAdvMean\due, 259
lin_approc_objective_eval
NonDAdvMean\due, 258
linConGererator
SGOPDptimizer, 306
linConstrainMatrixF77
NPSOLOptimizer276
linConstrainMatrixSize
NPSOLOptimizer276
lineareqg.constraim_coefs
DakotaMadel, 122
DakotaVarConstraints,156
lineareq.constraim_targets
DakotaMddel, 122
DakotaVarConstraints;1 56
linearineg.corstraintcoefs
DakotaMadel, 122
DakotaVarConstraints,156
linearineg.corstraintlower_bounds
DakotaMadel, 122
DakotaVarConstraints;1 56
linearineg.corstraintupper_bounds
DakotaMddel, 122
DakotaVarConstraints,156
linearEdConstraintCodé
DakotaOptimzer, 135
DakotaVarConstraints157
DataMethod 176
linearEdConstraintargets
DakotaVarConstraints 157
linearEqrargets
DakotaOptimzer, 135
DataMethod176
linearineqConstraitCoefs
DakotaOptimzer, 135
DakotaVarConstraints157
DataMethod176
linearinegConstrait.owerBnds
DakotaVarConstraints 157
linearineqConstraitupperBnd
DakotaVarConstraints,157
linearinegLoverBnds
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DakotaOptimizr, 135
DataMethod176
lineSearcholerance
DataMethod176
LINOBJ
KrigApprox, 224
listOfPoints
DataMethod180
ParamStugl, 292
localeval_synchraization
DakotaMockl, 127
HierLayeedModel,218
SingleMocl, 310
localApproxFlag
SurrBasedOptStragg, 321
localConstraitArraySize
DakotaOptimizr, 135
localConstraitValues
CONMINOptimizer,72
DOTOptimizer, 196
localSearcRrob
MultilevelOpStrateyy, 246
lognamalDistLoveBnds
DakotaNorD, 131
lognamalDistUppeBnds
DakotaNorD, 131
lognamalEriFacts
DakotaNorD, 131
lognamalMears
DakotaNorD, 131
lognamalStdDes
DakotaNorD, 131
lognamalUncDistLaverBnds
Data\ariables, 186
lognamalUncDistUperBnds
Data\ariables 186
lognamalUncErFacts
Data\ariables, 186
lognamalUncMeans
Data\ariables 186
lognamalUncStdevs
Data\ariables 186
logunformDistLowerBnds
DakotaNorD, 131
loguriformDistUpperBnds
DakotaNorD, 131
loguriformUncDistLoverBnds
Data\ariables 187
loguniformUncDistUpperBnd
Data\ariables187
lower

DakotaString 153
lowerBouwnds

NPSOLOptimizer277
lowFidelitylnterface

HierLayeedMockl, 219
lowFidelityInterfacePtr

Datalnterfce,172
Iwork

RespSurf302

main
main.C,341
restartutil.C, 343
main.C,340
cleanup, 341
datapairs,340
main,341
manag.inputs,341
mana@_outpus, 341
mana@_restart,341
write_ostream 340
write_precisia, 340
write_restart,340
manag_asv
DakotaMadel, 129
manag-failure
Applicationinterfaee, 48
manag_inpus
main.C,341
manag._linear.constraims
DakotaVarConstraints ;159
manag@_outputs
main.C,341
manag_restart
main.C,341
map
Applicationinterfaee, 54
Appraximatiorinterface,58
Dakotalrterface,101
marsObjet
MARSSurf,236
MARSSurf,236
~MARSSurf,236
find_coeficierts, 236
flags,236
getvalue,236
marsObject236
MARSSurf,236
requied_samples236
match
CtelRayexp, 76
matrixS
RespSurf302
matrixTerms
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maxCorcurrercy
Dakotalteraor, 109
maxCPUTme
DataMethod177
maxFurttionEvals
Dakotalteraor, 109
maxFurctionEvaluations
DataMethod175
maximum_conairrengy
Dakotalteraor, 108
DakotaMocktl, 119
SurrLayeredModel, 326
maxlteations
Dakotalteraor, 109
DataMethod175
maxLikelihoodEst
KrigApprox, 225
maxStep
DataMethod176
meanRespase
NonDAdvMean\alue, 257
meanStats
DakotaNorD, 132
mediatrnVvals
NonDAdvMean\alue, 258
memged.integer.list
DakotaMockl, 122
Dakota\arigbles,162
meigedDesignlabels
Mergedvariables 243
meigedDesignlowerBnds
MergedvarConstraits, 239
meigedDesignUperBnds
MergedvarConstraits, 239
megedDesignd's
Mergedvariables 243
mergedIntegerList
Dakota\arigbles, 162
melgedStateLale
Mergedvariables 243
meigedStateLaverBnds
MergedvarConstraits, 239
melgedStateUpprBnds
MergedvarConstraits, 239
meigedState¥rs
Mergedvariables 243
MergedVarCorstraints
~MergedVarCorstraints,238
continwus lower bound, 238
continwous upper_bouwnds, 238
discretelower_bourds, 238

discreteupperbourds, 238
emptyhtVector,239
mergedDesignLwerBnds,239
mergedDesignUperBnds,239
mergedStateLweBnds,239
mergedStateUpp@nds,239
MergedVarCorstraints,239
read,239
uncerténDistLowerBnds, 239
uncerténDistUpperBnd, 239
write, 238

MergedVarCorstraints,238

Merged\arCorstraints,239

MergedVarialles

~Merged\ariabes, 241
acv,242

adv,242
all_continwbusvariables 242
all_discretevariables, 242
continwousvariablelabels,241, 242
continwousvariables 241
copy-rep,243

cv, 241
discretevariablelabels,242
discretevariables 241

dv, 241

emptyhtVector,243
emptyStrigArray, 243
inactive_cortinuousvarialdes, 242
inactive_discretevariables, 242
meimgedDesignLaels,243
mergedDesign¥rs, 243
mergedStateLabel43
mergedState¥rs,243
Merged\Variables, 241, 244
operato==, 243

read,242 243
readanndated,242

tv, 241

uncertanLabels,243
uncertanVars,243

write, 242, 243
write_anndated,242

Merged\Variabes, 241

Merged\Variables, 244

meritFn

DataMethod 176

messagdengths

DakotaMadel, 123

messagelLagths

DakotaMadel, 125

methal_kwhardler

Problem®scDB,297

metha_name
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ProblemDescDB299
methodList

MultilevelOpStratey, 245

ProblemDescDB299
methodName

Dakotalterdor, 109

DataMetho¢174
methodutput

DataMethod 175
methodource

Dakotalterdor, 109

DataResponse$82
methodbre

DakotaMockl, 126
mfcn

SNLLOptimizer,313
minimum_samples

Approximationinterface,58

Dakotalrterface,102
minMaxType

DataMethod 176
minSampes

Approximationinterface,59
minTrustRegionSize

SurrBasedOptStragg, 320
mixedGradAnalyiclds

Dakotalterador, 110
mixedGradNunericallds

Dakotalterdor, 110
modé _type

DakotaMockl, 123
ModelApply

KrigApprox, 227
moddAutoGraphcsFlag

DakotaMocktl, 125
ModelBuild

KrigApprox, 222
moddRep

DakotaMocktl, 125
moddType

DakotaMockl, 125

DataMethod 175
modified paraméersfilename

AnalysisCode43
modifiedresultsfilename

AnalysisCode43
modifiedParamsFileName

AnalysisCode44
modifiedResFileName

AnalysisCode45
mostProPointU

NonDAdvMean\alue, 257

mostProointX
NonDAdvMean\Aue, 257
mpirunFlag
ParallelLibrary, 283
MS1
CONMINOptimizer, 74
KrigApprox, 228
msg
ErrorTable,198
multi_objective_modify
DakotaOptimzer, 137
multi_objective_weights
Dakotalteator,108
DakotaOptimzer, 133
multi_proc_eval_flag
Dakotalrterface,102
multidim_loop
ParamStugl, 292
MultilevelOptStratgy
~MultilevelOptStratgy, 245
localSearcRrob,246
methodList, 245
MultilevelOpStratey, 245
multiLevel Type, 245
numlerators 246
progessMetric246
progessThreshd, 246
run_stratey, 245
selectedlterars, 246
userDefinelodels,246
MultilevelOptStratgy, 245
run_couped, 246
run_uncaupled,246
run_.uncaipledadaptve, 247
multiLevelType
MultilevelOpStrateyy, 245
multiObjediveWeights
DataResponse&2
multiobjModify Ptr
SGOPPRpplication 304
multiObjWeights
DACElterata, 79
DakotaOptimzer, 136
ParamStugl, 293
multiObjWts
SurrBasedOystratay, 321
multiPracAnalysisFlag
Applicationinterfaee, 51
multiPracEvalFlag
Dakotalrterface,103
mutatimDimRate
DataMethod 177
mutatimMinScale
DataMethod177
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DataMethod177 NestedMoel, 248

mutatiorRange derived_asynchcompue respomse, 251
DataMethod178 derived_compute respamse, 251

mutatiorScale derived_init_communicators,251
DataMethod177 derived_synchonize,251

mutatiomype derived_synchronize nowait, 251
DataMetho¢178 respoise magping, 252

subModl, 252
N1 synchpnizenowait_completias, 251

N2

N3

N4

N5

CONMINOptimizer,73
KrigApprox, 227

CONMINOptimizer,73
KrigApprox, 227

CONMINOptimizer,73
KrigApprox, 227

CONMINOptimizer,73
KrigApprox, 227

CONMINOptimizer,73
KrigApprox, 227

NAC

KrigApprox, 225

NACMX1

KrigApprox, 224

new_eval_courter
Dakotalrterface,102
DakotaMadel, 120
HierLayeedMockl, 219
NestedModk 249
SingleMocl, 311
SurrLayeredMalel, 324
newCenteFlag
SurrBasedOystratay, 321
newFnBvalld
Dakotalrterface,103
newSolrsGenerated
DataMethod 177
next_eval
SGOPRpplication 304
NFDG
CONMINOptimizer, 70
KrigApprox, 222

nestedFlag nif0
ParamStugl, 292 SNLLOptimizer 313
NestedMoe| nlf0_evaluator
~NestedMoel, 248 SNLLOptimizer, 316
asv.mappng, 249 nifl
completiaList, 250 SNLLOptimizer, 313
constrCodfs, 250 nlfl_evaluator
derived masteroveioad, 248 SNLLOptimizer, 316
free.communicators,249 nif1Con
interfacePoiter, 250 SNLLOptimizer, 314
interfaceRespise,250 nif2
NestedModel248 SNLLOptimizer 314
new_eval_counter, 249 nlf2_evaluator
numlrterfEqCastr, 250 SNLLOptimizer, 316
numlrterfinegConstr,250 nlf2_evaluatorgn
numlrterfObjFns,250 SNLLOptimizer, 316
numSuliteratoEqConstr,249 nif2Con
numSuliteratotneqCorstr, 249 SNLLOptimizer 314
objCoefs, 250 nifConstraint
optiondlnterface,250 SNLLOptimizer, 313
responseAmay, 250 nlifObjective
responseLis250 SNLLOptimizer, 313
sene, 249 nipCorstraint
stopseners, 249 SNLLOptimizer, 313
sublterato, 249 NoDBBaseConstructo

subordnatemocel, 248

NoDBBaseConstructpP54
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NonDAdvMean\AHue
~NonDAdvMean\alue,255
amvFlag,258
cholCorrMatrix, 257
erflnverse,256
impFactor, 257
meanRespae,257
medianFWals, 258
mostProbPimtU, 257
mostProbPimtX, 257
NonDAdvMean\alue, 255
petraCorrMtrix, 257
petraProbevels, 258
petraResplLeels, 258
print.iteratorresults,255
probailityLeveTagets,257
problLevels,258
quantify uncetainty, 255
ranVarMeans 257
ran\arSignas,258
ranVarType, 258
reliabilityMethod, 257
respLeelCount,258
responseleelTamgets, 257
staticFnGrads257
staticFn\als, 257
staticGlobalGradsWR57
staticGlobalGradsX257
staticNumFuncs258
staticNumUnc¥rs, 258
stdRespons&57
transUDX, 256

NonDAdvMean\Hue, 255
correcte®RespLeel, 261
jacUToX, 261
jacXToU, 260
jacXToZ, 260
jacZToX, 260
lin_appox_constrainteval, 259
lin_appox_objective_eval, 258
transNataf261
transUDX, 259
transUDZ, 260
transXU, 259
transXTM0Z, 259
transZ DU, 260

nonDFlag

FundamatalVarConstrints, 206

FundamatalVariables 210
NonDOgStratey
~NonDOgStratey, 262

designMalel, 262
NonDOptStategy, 262
optlteator, 262
run_strateyy, 262

NonDOgStrat@y, 262
NonDPCE

~NonDPCE 264
allDataFlag265
coefArray, 264
highestOreér, 265
IhsSampler265
NonDPCE 264
numActiveVars,265
numcChas, 265
numOlsenatiors, 265
numxX, 265
paramSarples,265
print.iteratorresults,264
quantify_uncetainty, 264
randonSeed265
resposeFnSample®65
respThesh,265

run_lhs, 264
sampleVpe, 265
statsFlag265

NonDPCE 264
NonDPobability

~NonDPobability, 267
allDataFlag268
allVarsFlag268
IhsSampler268
NonDPrdability, 269
numActiveVars,268
numDesigVars,268
numOlsenatiors, 268
numState¥'s, 268
paramSarmles,268
print.iteratorresults,267
randonSeed268
resposeFnSample68
respThesh,268

run_hs, 267
sampleVpe, 268
samplingscheme?267
statsFlag268

NonDPobability, 267

NonDPrdability, 269
quantify_uncetainty, 269
samplingreset,270

NonDSanpling

~NonDSanpling, 271
allDataFlag272
allVarsFlag272
checkerra, 272
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numActiveVars,272
numDesigWars,272
numOlsenations,272
numState¥rs, 272
paramSarmles,272
print.iteratorresults,271
randonSeed272
responseFnSaptes,272
respThreh,272
run_lhs, 271
sampleVpe,272
samplingscheme?271
statsFlag272
NonDSamfing, 271
NonDSamting, 273
quantify uncetainty, 273
samplingreset,273
nonlinearEqamets
DACElteratao, 80
DakotaOptimizr, 134
DataResponse&2
ParamStugl, 293
nonlinearlined.owerBnds
DACElteratao, 79
DakotaOptimizr, 134
DataResponse&2
ParamStugl, 293
nonlinearlinedypperBrds
DACElteratao, 80
DakotaOptimizr, 134
DataResponse&2
ParamStugl, 293
nonlinEqTargets
SurrBasedOptStragg, 321
nonlininegLowerBnds
SurrBasedOptStragg, 321
nonlinneqUperBnds
SurrBasedOptStragg, 321
normalDistLowerBnds
DakotaNorD, 131
normalDistUpperBnd
DakotaNorD, 131
normalMeans
DakotaNorD, 130
normalStdDe's
DakotaNorD, 131
normalUncDistLaverBrds
Data\ariables 186
normalUncDistUppeBnds
Data\ariables, 186
normalUncMeans
Data\ariables, 186
normalUncStdDes

Data\ariables 186
NPSOLOptimizer275
~NPSOLOptimizer275
allocateworkspace276
augmet_bownds,276
bourdsArraySize 276
cLamba, 276
constraintf_eval, 276
constraintJacMtrixF77,276
constraintState276
find_optimum 275
find_optimumon_modé, 275
find_optimumon_userfunctions, 275
fnEvaCntr, 277
informResult,276
initialPoint, 277
linConstraintMarixF77,276
linConstraintM#rixSize, 276
lowerBourds, 277
NPSOLOptimizer275
numterlteratiors, 276
objective f_eval, 276
setUpype,277
staticMaxFnEuls, 277
staticendoNumericalGadFlag,277
uppeBounds 277
uppeFactorHessianF7276
userConstraitval, 277
userObjectieE\al, 277
npts
DakotaBase¥ctor, 91
NSCAL
KrigApprox, 224
NSIDE
KrigApprox, 224
num.active_variables
DakotalarConstraints 156
num.columrs
DakotaMatix, 117
num.continwus varables
Data\ariables 184
num.discretevariables
Data\ariables 184
numfunctions
DakotaMadel, 121
DakotaRespose,138
num.linear.eg.constraints
DakotaMadel, 122
Dakota\arConstraints 156
num.linearineg.constraits
DakotaMadel, 122
DakotalvarConstraints 156
NUM.rows
DakotaMatix, 117
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DakotaAppoximaion, 83
Data\ariables 185
numAdivevars
NonDPCE 265
NonDProlability, 268
NonDSamting, 272
numAnalysisDrivers
Applicatiorinterface,51
numAnralysisSerers
Applicationinterface, 51
ParallelLibral, 285
numkerlteratins
NPSOLOptimizer276
numkerRetained
DataMethod178
numCD/
AllVarConstraints37
AllV ariables41
numClaos
HermiteSurf217
NonDPCE 265
numCdsA
RespSurf301
numon
KrigApprox, 222
numCastraints
DakotaOptimizr, 135
numCantinuowsDes\ars
Data\ariables 185
numCantinuowsState\drs
Data\ariables 185
numCantinuows\Vars
Dakotalterdor, 109
numCSVvV
AllV arConstraints37
AllV ariables41
numCurentPoints
DakotaAppoximaion, 83
numDDV
AllV arConstraints37
AllV ariables41
numDesign\Vars
NonDProlability, 268
NonDSamting, 272
numDisceteDes¥irs
Data\ariables 185
numbDisceteState¥rs
Data\ariables 185
numbDiscete\ars
Dakotalterdor, 109
numDSV
AllV arConstraints37
AllV ariables41

nunEvalSeners
Applicationinterfaee, 52
ParallelLibrary, 285
nunFns
DakotaMadel, 124
DirectFnApgicinterface 192
SurrBasedOgstrateyy, 320
numFunctions
Dakotalteator, 109
numGrad\ars
DakotaMadel, 124
DirectFnApgicinterface 192
nunHistogramUcVars
Data\ariables,185
nunmHistogram\ars
DakotaNorD, 132
numinterfEqConstr
NestedModk 250
numinterfineqConstr
NestedModk 250
numinterfO4gFns
NestedModk 250
numteratorJok
ConcurentStratgy, 67
numiterators
MultilevelOpStrateyy, 246
numiteratorSevers
BranchBnd&trateyy, 62
ConcurentStratgy, 67
ParallelLibrary, 284
num_eastSquare€ims
DataResponse&fl
nunlLinearCorstraints
DakotaOptimzer, 135
nunlinearEdConstraints
DakotaOptimzer, 135
DakotaVarConstraints,157
nurrLinearlreqConstraits
DakotaOptimzer, 135
DakotaVarConstraints 157
nunmLognamalUnc\ars
Data\ariables,185
numLognamalVars
DakotaNorD, 132
numLoguriformUncVars
Data\ariables,185
nunmLogurniformVars
DakotaNorD, 132
numMapsList
DakotaMadel, 126
numNewPts
KrigApprox, 225
nunNodeSamfes
BranchBnd&trateyy, 62
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SGOPMApplication,304
numNalinearCamstraints
DakotaOptimizr, 134
numNalinearEyConstraints
DACElterato, 79
DakotaOptimizr, 134
DataResponse$81
ParamStugl, 293
numNalinearheqConstriaits
DACElterato, 79
DakotaOptimizr, 134
DataResponse$81
ParamStugl, 293
numNalinEgConstr
SurrBasedOptStragg, 321
numNamlininegConstr
SurrBasedOptStragg, 321
numNamalUnc\ars
Data\ariables, 185
numNamalVars
DakotaNorD, 131
numOljectiveFurctions
DACElteratao, 79
DakotaOptimizr, 134
DataResponse$81
ParamStugl, 293
numOKRFns
SGOPMApplication,304
SurrBasedOptStragg, 321
numOlsenatiors
NonDPCE 265
NonDProlability, 268
NonDSamting, 272
numPartitions
DataMethod 178
numPpgrams
AnalysisCode44
numResposeFunctioa
DakotaNorD, 132
DataResponse$82
NuMRHS
RespSurf302
numR®tSamples
BranchBndStitegy, 62
numRavsA
RespSurf301
numSarples
DACElterato, 79
DakotaAppoximaion, 83
DataMethod 179
numSamQuad
KrigApprox, 225
numsState¥s

NonDPrdability, 268
NonDSamting, 272
numSteps
DataMethod 180
ParamStugl, 292
nunSublteratoEqConstr
NestedModk 249
nunSublteratolneqConstr
NestedModk 249
nunSymbols
DACEIlterate, 79
DataMetho¢ 179
numJncertain\ars
DakotaNorD, 132
numJniformUncVars
Data\ariables,185
numUniformVars
DakotaNorD, 132
numJVv
AllV arConstraits, 37
AllV ariables41
nunvars
DakotaAppoximation, 83
Dakotalteator,109
DirectFnAppicinterface 192
SurrBasedOystratay, 320
nunmWeibullUncVars
Data\ariables,185
numMeibullVars
DakotaNorD, 132
numX
NonDPCE 265

objCoefs
NestedModk 250
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NPSOLOptimizer276
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DakotalList,116
offset\Vdues
LayeredModel, 233
oFilterName
AnalysisCoded4
DirectFnAppicinterface 192
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DakotaString 153
opeatorT x
DakotaArray, 89
Dakota\ecta, 168
opeator()
DakotaArray, 87, 88
DakotaBase¥ctor 91
FunctiorCompare204
SortCompee, 318
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DakotaAppoximaion, 85
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Dakotalteraor, 112
DakotalList,113
DakotaMatrix 118
DakotaMockl, 127
DakotaRespose, 138
DakotaStratgy, 150
DakotaString 152
DakotaVarCmstraints, 159
Dakota\arisbles, 164
Dakota\kecta, 167, 168
Datalnterce,170
DataMethod174
DataResponse&fl
Data\ariables,184
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SurrogiteDataPoint328
operaor==
AllMergedvariables 34
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DakotaRespose, 138
Dakota\arigbles,163
Datalnterce,170
DataMethod174
DataResponse&fl
Data\ariables,184
FundamatalVariables211
Mergedvariables 243
ParamRespaeRiir, 289
SurrogteDataPoint328
operaor>>
DakotaBiStream93-95
operaor(]
DakotaArray, 87
DakotaBase¥ctor, 90, 91
DakotalList,116
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SNLLOptimizer,314
optbajnavton
SNLLOptimizer,315
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SNLLOptimizer,315
optbmewton
SNLLOptimizer,314
optbagnewvton
SNLLOptimizer,314

optcg
SNLLOptimizer, 314
optfdnewnton
SNLLOptimizer, 314
optfdnips
SNLLOptimizer, 315
optimizationType
CONMINOptimizer, 72
DOTOptimizer, 196
optionalinterfice
NestedModk 250

optionallntericeResponsesPointer

DataMethod175
optlterator

NonDOptStategy, 262
optmarker

GetLondgopt, 213
optrewton

SNLLOptimizer, 314
optrips

SNLLOptimizer, 315
optpds

SNLLOptimizer 314
optonewton

SNLLOptimizer 314
optanips

SNLLOptimizer, 315
outBuf

DakotaBoStream97
output filter_name

AnalysisCode43
outputFilter

Datalnterce,170
outputLevel

Dakotalteator,110
overlay

DakotaRespose, 140

DakotaResposeRep143
overlay_response
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