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DAKOTA
FROM COMMAND LINE TO GRAPHICAL USER INTERFACE (GUI)

$ dakota -v
Dakota version 6.16+ (stable) released May 23 2022.
Repository revision 63d6cbe86 (2022-05-17) built May 23 2022 22:17:44.
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DAkKoOTA GUI
WHAT IS I1T?

Main features
@ IDE for Dakota (as Visual Studio is to C++)
@ Lightweight version of the Sandia Analysis Workbench (SAW)
@ Support for Windows, Mac and RHEL7
@ Open-source
[*)

Publicly released every six months
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DAkKoOTA GUI
FEATURES - WELCOM

Dakota GUI - =0
File Edit Run Window Help
5 | > Welcome x B =e
>
Getting Help
Getting Started Video Tutorials
A T L Learn about Dakota by watching videos on a variety of topics, from introductory examples to more sophisticated studies.
SrowsE thrcugh varioLs xampIe projects curated by the Dakota team. R —
)> TR g The Dakota GUI manual contains many step-by-step tutorials to help you get started.
Define a variable/response model for your black-box simulation. RerreneeMantsl

. Consult the reference manual for the Dakota language.
A project helps to organize and assodiate your files. —
Reach out to the Dakota user community.

Dakota Studies

Import 2 Dakota study from your filesystem
1f you already have a Dakota study file, select this option.

Open the default Dakota Editing perspective
Start from scratch In an empty workspace.
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DAkKoOTA GUI
FEATURES — ACCESS TO DAKOTA EXAMPLES REPOSITORY

File Edit Run Window Help

> Welcome x

Dakota GUI

Welcome to the Dakota GUI

Getting Started
Search the Dakota examples repository
Browse through various example projects curated g

he Dakota team,

)> Define a variable/response model for your black-box simulation.

Create a new Dakota project
A project helps to organize and assodiate your files.

Dakota Studies

Import a Dakota study from your filesystem
1F you already have a Dakota study file, select this option.

Open the default Dakota Editing perspective
Start from scratch In an empty workspace.

7]

Getting Help
Video Tuts

orials
Learn about Dakota by watching videos on a variety of topics, from Introductory examples to more sophisticated studes.

Dakota GUI Manual

The Dakota GUI manual contalns many step-by-step tutorials to help you get started.
Reference Manual

Consult the reference manual for the Dakota language.

Malling Lists
Reach out to the Dakota user community.
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DAkKoOTA GUI

FEATURES - ACCESS TO DAKOTA EXAMPLES REPOSITORY

File Edit Run Window Help

Dakota GUI

= > wetcome x |
>

Welcome to the Dakota GUI

Getting Started
Search the Dakota examples repository
Browse through various example projects curated by the Dakota team.

Define a simulation model

Create a new Dakota
A eresect helpa to orgamise and associate your fls.

Dakota Studies.
Import a Dakota study from your filesystem
If you already have a Dakota study file, select this option.

S i

Start from scratch in an empty workspace.

Getting Help
Video Tutorials
earn about D:

Dakota GUI Manual

e The Dakota GUI manual contains many step-by-step tutorials to help you get started.

Reference Manual
Consult the reference manual for the Dakota language.

Malling Lists
Reach out to the Dakota user community.

Dakota Examples Search B

multiteve] Q| 2| %

Search Results

dakota-examples
dakota-examples/official/case_studies/bayesian_ml_emulator

dakota-examples/official/uncertainty_quantification/mimf/mc
dakot: uantification/mimf/mim

luncerta

@mples/offi

akota by watching videos on a variety of topics, from introductory examples to more sophisticated studies.
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DAkKoOTA GUI
FEATURES - INPUT FILE EDITING AND RUNNING

mimc/mlmc/dakota_MLMC.in - Dakota GUI - =0
File Edit Run Window Help
O-H@i%-0vivova v ot o e
& Project Explorer B %7 § = 0 |5 dakota MMCin X =
~ & mime environnent,
» & run_results tabular_data
. dakota_MLMC base tabular data file = ‘dakota MLMC.dat"
- freeforn
£ dakota_MLMC dat
~ 5 dakota_MLMC.in & method,
nodel_pointer = ‘HIERARCH'
silcitevel, sanpling
» s¥interface pilot s 0 seed sequence = 1237
» (& method nax iZarations
convergence_tolerance = 0.001

» e model output silent

» st model

» fizresponses nodet,

. X ITERARCH

> o variables variables_pointer = ‘HF_VARS'

~ dakotarst surrogate hierarchical

~ LHs 200t ordered model_fidelities = ‘HF'

~ LHs 30ut

~ LHs 7out T .

 LHs_Bout variables_pointer = 'HF_VARS'

e ot sinulation

solution_level control
~ Lis_distributions.out solution Tevel cost = S50, 1260. 2100, 4200,
~ LS _samples.out st

. variables,
5 README.md 1d varisbles = W vaRs'

discrete state set
integer =
nun_set values = 4 1
Set valies = 30 60 100 200 # nusber of spatial coords

# nunber of Fourier solution modes
30 21
e

initial state
descriptors N

& interface,
diract

& console x |1 Problems

"% BRAME MmO-O-§ -0
Dakota Console

Sample moment statistics for each response function:
Hean std

Dev Skewness Kurtosis
response_fn 1 4.

<cce< Tterator nultilevel sampling conpleted.
<<<<< Environment execution conpleted

OAKDTA execution tise in secon
249008 fparent = 2.49108, child = 9.3e-05)
Torat vt clock 1.2766:

& mimc
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DAkKoOTA GUI
FEATURES - WIZARD

File Edit Run Window Help
D-HRi%-0-iv e~

=4

(

unordered_specification/unordered_specification.in - Dakota GUI

) Project Explorer BV Method Settings

New Dakota Study 0 © Q
Dakota h . Answer e
foryou. R
Which type of study would you like to perform?
nterface: -
Uncertainty Quantification S * |7
What type of uncertainty? 3
L for Category
Describe the expense associated with your function.
Expensive function evaluation N =
How would you describe your model? riable:
Nonsmooth S
©
Ay MmO-0~v
D Preview

@ <Back

cancel Finish
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DAkKoOTA GUI
FEATURES - NODE-BASED WORKFLOW

x1
Generate a 2D
£ column scatter plot.
P data stdout m "
- G Pl
p-fileName \ PY face 2dScatterfiloy Accumulate traces onto
F ———tmceb) acanvas. file
= BY  plotFileDataOut v
rosen_multidim.dat " s
= x2 7 PlotCanvas Eifile
B rosen_multidim_dat ram— b-tracel canvas » bfileName  fileReference m|
bfilName  fileReference ] £ colum b-trace2  plotFileDataOut dataln dataOut »]
b dataln dataOut»| ——p data stdout b Generate a 2D
p-fileName scatter plot.
Trace_2dScatterPlot| /
response_fn_1 X trace »f
Frymm— /[~ Y  plotFileDataOut
p-data stdout m
p-fileName
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DAkKoOTA GUI

FEATURES - HDF5 DATABASE BROWSING

[+ Select Plot Data

Hs File: [ i h + BoxPlot\dakota_results.h5
HDF Search » € _scales
Method: v » @) interfaces
+ ) methods
Modek: o + €3 NO_METHOD_ID
HDF Target Object | pARAMETER_SETS S v Q resuts

« € execution:1
) parameter_sets
» @ variable_slices
» @ sources
» @ models

o

Dakota natively supports HDF5 format for the result file

environment
results_output
hdf5

results_output_file ’my_results’ # The .h5 extension will be added
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DAkoTA GUI
FEATURES - INTEGRATED PLOTTING RESOURCES (PARAMETER SWEEP)

Centered Parameter Study Response Comparison - Tabular Data Set 1

3.5

mass

2.5

0.5

stress

1200

1000

800

o

-

displacement

0.0035

0.003

0.0025

0.002

0.0015

0.001

0.0005

0.5

—e— w /mass
=—— t / mass
—+— L / mass
== p / mass
—#—E/mass
—— X/ mass

Y / mass
—+— w / stress
—e—t / stress
—&— L/ stress
—+—p [ stress
e E [ stress
—&— X/ stress
—e— Y/ stress
= w | displacement
—+— t/ displacement
—&— L / displacement
== p / displacement
—e— E / displacement
= X [ displacement
—=— Y/ displacement
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DAkoTA GUI
FEATURES - INTEGRATED PLOTTING RESOURCES (SOBOL’ INDICES)

Sobol Indices

mass / MainEffects
mass / TotalEffects
stress / MainEffects
stress / TotalEffects
displacement / MainEffects
displacement / TotalEffects

0.1 0.2 0.3 0 0.2 0.4 o 0.1 0.2 0.3 0.4

mass stress displacement
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Multilevel and Multifidelity Capabilities




CONFIGURING A MLMC STUDY
STANDARD HEAT EQUATION CASE IN DAKOTA

Heat-equation in presence of uncertain thermal diffusivity and initial condition®
du(x,&,t) a(g)azu(x,f,t) -
ot Ox2
u(x, €,0) = ug(x, &), te€[0,4r] and £ €ECR?
u(x,&,t) g =0
uo(x, §) = G(§)Fui(x) + Z(§)Fa(x)

0, a>0,x€[0,L]=QCR

Wl R — )

w1 ] - | LF__HF

20 ’ NN \ # modes 3 21
A AN e

s IVI \A }\I \\I\" =1 15 60 28

-4 J U T =2 30 100 23

00 Y L=3 60 200 23

1G. Geraci, M.S. Eldred, and G. laccarino. “A multifidelity control variate approach for the multilevel Monte Carlo
technique”. In: Center for Turbulence Research 2015 (2015).

12/32



MLMC STUDY EDITOR
CREATION

File Edit Run Window Help
O-H@i%~-0-

P e
& Project Explorer

Dakota GUI

B5%7 § =0

Q s [B
There are no projects inyour workspace.
Toadd a project:
D Createa new Dakota project.
[ creates project...
&1 Import projects,

© console X (£ Problems;
Git Clone Operation

AER MO R =
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MLMC STUDY EDITOR

CREATION

New Dakota Project
Create New Dakota Project

A Dakota project helps organize and associate your Dakota files.

Project name: | mlmc_creation|

@ use default location

Location: | /home/ggeraci/dakota_gui_workspace_NEw/mimc_crea

Browse...
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MLMC STUDY EDITOR
CREATION

Dakota GUI
File Edit Run Window Help

O-BRi#~-0~ix &~
% Project Explorer

- -0
BE%YV &t =8

= mls

select 3 wizard o Q
Select a wizard

wizards:
|

» & General
» = Basic Model Format (8MF)
~ = Dakota

> Dakota Project

5 Dakota Study

£ Dakota Wrapper Workfiow

W MLMF Stu
~ & Dakota Drivers

<Back Next cancel

Finish
© Console x [£] Proble

Git Clone Operation

& mlme creation.
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MLMC STUDY EDITOR

CREATION

File Edit Run

Window Help

Dakota GUI - o
B -BRi%-0-i o~ Qs >
% Project Explorer, 5 5o
mlr
New MLMF Study o Q
Create New MLMF Study

® mime creation

2 console x (£ Probld

Git Clone Operation

‘A multi-evel / mult-idelity study s a configuration for Dakota that
i del iple di nd Fdeliti

Enter or select the parent folder:
mime_creation

B e >

& mimc_creation

File name: | dakota mimc.in

Advanced >>

<Back Next> Ccancel Fini
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MLMC STUDY EDITOR

CREATION

File Edit Run Window Help
B-H@i%-0-ida-- ot

mime_creation/dakota_mimc.in - Dakota GUI

o

[, Project Explorer LA =
s i ceation ]

ml

@ dakota_mimc.in x

w|a|[o °

O Hierarchical
Ensemble
Models
it MODEL_HIERARCHICAL

* x|l &
Method

Method Recipe: v

No Model selected

© console X (2 Problems;
Git Clone Operation

S OB W

FICRE=Re

| e
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MLMC STUDY EDITOR

CREATION

File Edit Run Window Help
B-EH@iH-O-iverr o

mime_creation/dakota_mimc.in - Dakota GUI

& Project Explorer B %YV

Qs
§ = 0| dakotamimcin x =
% Q0 o
O Hierarchical Editing model MODEL_1
Ensemble Interfaces
facdet Selected Interface: +|| 7] ®
~ 5§ MODEL_HIERARCHICAL
9 MODEL _1 (Highest fidelity) Variables
Descriptor Category
Solution level
controlvariable:
Level cost
B
Method
Method Recipe: v
BB CR=0d

© console X (2 Problems;
Git Clone Operation
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MLMC STUDY EDITOR
E )

mime_creation/dakota_mime.in - Dakota GUI
File Edit Run Window Help
O~-B@i%~0~ireyo~ Q s (B
% Project Explorer @ *dakota_mimcin x =)F
~ & mimc
LA ]
O Hierarchical Editing model MODEL_1
Ensemble Interfaces
Selected Interface: <None> 7| =
&¥ Add External Analysis Driver 7
9 MODEL _1 (Highest fid Variables B Add Direct Analysis Driver
Descriptor Category
Solution level o
control variable:
Level Cost
LKA E:
Method
Method Recipe:
onsole x |[£2 Problems; LI
it Clone Operation
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MLMC STUDY EDITOR
CREATION

File Edit Run Window Help

S-EB@ %~-0~

mime_creation/dakota_mime.in - Dakota GUI
Fava- o
&, Project Explorer

© *dakota_mimcin X

= (-]
a im (>
=
W | 0 o
O Hierarchica Editing model MODEL 1
Ensemble Interfaces
fERES Selected Interface: <None> v|l#|[2]n
- 3 MODEL_HIERARCHICAL
9 MODEL 1 (High: Variables
Descriptor Category
Name your interface @
Solution level
INTERFACE 1 control variable:
" x
Method
Method Recipe: v
B console x [f Problems “E® mO-v =0
Git Clone Operation
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MLMC STUDY EDITOR
CREATION

mimc ota GUI - =0

w_rosenbrock
File Edit Run Window Help IF_short_column

B-HR %~0~ P oD log_ratio Ll

= 8 | @ *dakotamimcin x me_api_run =8

mf_rosenbrock
% Q|0 ©

&y Project Explorer B%Y

m_short_column
© rierarchical mod_cantilever Editing model MODEL_1
Ensemble

modelcenter Interfaces

Models AT Selected Interface: | <None> v |[#][2][%

st MODEL_HIERARCHICAL oot
mogates
9 MODEL_1 (Highest fidelty) o B verebies

GESEEe Descriptor Category

| mogatest3,

multimodal

| poly_prod
predator_prey

Solution level
control variable:

problem1s
rosenbrock

salinas
scalable_gerstner
scalable_monomials
scalable_text_book
% [@|[=][<][e short_column

shubert

[rethod side_impact_cost
Method Recipe: v -

pact_perf

: smooth_herbie
B Console X |[22 Problems “pP® mO-0v =0
sobol_g_function

Git Clone Operation

sobol

sobol_rational
steady_state_diffusion_1d
steel_column_cost
steel_column_perf
text_book

text_bookt

text_bookz

text_books
text_book_ouy
transient_diffusion_1d
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MLMC STUDY EDITOR
CREATION

mim_creation/dakota_mime. - Dakota GUI Y
Flle Edit Run window Help
B-ERi%-0-iDerD- o Qs i
 Project Explorer 5% 7 & = 0 @akotamimcin x =0
wllao) =)le
Varlable Set Editor ] 1
Models le: INTERFACE_1 MIE V4IRS
~ 3k MODEL_HIERAR(  Variable INTERFACE_1
s [N_mod v
Nx v Category
w1 v normal_uncertain
w2 ¢ normal_uncertain
w3 ¢
wa v v
ws v
ws v
w7 ¢
ok x
Method
Method Recipe -~
| multHleveymultfdelity stucy, igneachi ‘Uuariables to incertain
- e itionall i or ML i = . =
2 console x |[2 Probl which are the * AP mO-3 a

Git Clone Operation | "discrete_state set."
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MLMC STUDY EDITOR
CREATION

mimc_creation/dakota_mime.In - Dakota GUI - =0
File Edit Run Window Help

B-H@ %0~ evo < Q ® »
%, Project Explorer B %Y & = 0 @-+dakota_mimcin X =0

wllal[o][x|le
O Variable Set Editor ° Ok,
Ensemble
L4
Models ‘e INTERFACE_1 v [ 2] *
~ sk MODEL_HIERARC | Variable INTE
] EIpTi @ O
Categor;
iscrete_state_set v o
A = discrete state_set
M | e discrete_state_set
v
v Type integer v v
v o
v
jalstate 30
wi v

Elements

+|7][x][+][s

(@] x .
| Categorical?

Method
Method Recipe:

welcome to thelf ces for useina

multi-evel/multiy Cancel les to uncertain

. categories. Adil must indicate = ~ o5

© console x 2 Probl| €075 A Ap® ®O-O
Git Clone Operation | "discrete_state_set.
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MLMC STUDY EDITOR
CREATION

(@ Fdakota mimcin x

% || Q| 0| e
O Hierarchical Editing model MODEL_1
Ensemble Interfaces
Selected Interface: |INTERFACE 1

Models
~ # MODEL_HIERARCHICAL
veratles
Descriptor Category
N_x discrete_state_set

N_mod discrete_state_set
solution level
control variable:

Level Cost

|| B x| ¢ L
Method
Method Recipe: v
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MLMC STUDY EDITOR
CREATION

File Edit Run Window Help

R -E@i%-0-

mime_creation/mime_pilot_proj.n - Dakota GuI -9
@ o o Qs >
% Project Explorer, CEXRS = 8 || @*mimc_pilot_projin x =&
w/|a/lo °
» JB mlmr)llﬂuml in © Hierarchical Editing model HF4.
~ mime_pilot_proj.out Ensemble Interfaces
s Selected Interface: | ID_INTERFACE_1 Vw72 %
- s} HIERARCH
© HF1 (Highest fidelity) Variables
e HF2 Descriptor category
sk HF3
w1 uniform_uncertain
w2 uniform_uncertain
Solution evel
controlvariable: |N-* e
Level Cost.
30 6300
x @
Method
Method Recipe: MLMC (multilevel_sam v
ML MC (multl
© console x ing) “ER| de-pn- =0
it Clone Operatig MLMF MC (multilevel s mul\:mdt ty sampl ing)
|sampling (LHS)
|sampling (Random)
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MLMC STUDY EDITOR
CREATION

mime_creation/mim_pilot_projin - Dakota GUI

= Q@
File Edit Run window rielp
H-BRi%-0-i o~ o a s >
& Project Explorer| 5% Y f ° 0 Q*mimcpilotprojin x 5
n
wla
+ & run_results v)(&]|0 o
+ B dakota_mimc.in O diting model HF4
~ dakota.rst Ense|
~ LhS 2out -
Models Selected nterface: |ID_INTERFACE_1 v | #|[z][x
s}t HIERARCH
© HF1 (Highest fidelity) Variables
o HF2 Descriptor Category
 Lis_distrbutions.out LX) g uniform_uncertain
~ LHs_samples.out HF4 (Lowest fidelity) uuv_2 uniform_uncertain
+ B mimc_pilot_proj.in o
* mime_pilot projout solionlerel A [ v
Level Cost
30 00
i x G
Method
Method Recipe: | MLMC (multilevel_sar v
© Console |1 Problems =% BRE® mO-0-§ -0
Dskota Console
2
Hodel Forn HFL:
2
<<<<< Projected number of equivalent high fidelity evaluations: 5.6675000000e+02
<<<< Variance for nean estinator:
Initial MLMC (pilot samples): 6.8682015124e402
Projected MLMC (sample profile):  5.2600849619e+00
Projected MLMC / pilot ratio: 7.6586047344e-03
Equivalent MC (561 HF samples): 3.0668285752e+01
Equivalent MLHC / MC ratio: 1.7151542491e-01
<cece Tterator miltilevel sanpling completed.
<<<<< Environment execution completed.
DAKOTA execution tine in seconds:
= 2969 [parent = 12085, child = se-63]
Total wall clock = 0.160531
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MLMC STUDY EDITOR
CREATION

mimc_creation/mlme_pilot_proj.in - Dakota GUI - =0
File Run Window Help
O-BRi %-0-iPe-2- | Qs[>
% Project Explorer ©% T & - 0| @mincpiotprojin x = o
N
& run_results 2 © o
8 dakota_mimcin ;
dakota.rst P
’ LHs 200t :
~ LHs 3out ol Dakota Study Preview o @ v |[+][7]%
/ LHS_7.0ut # HIERARCH
LS B.out © HF1 (Highest fidelity) environment
. & HR2 "
LHS 9.0ut multilevel_sampling
 LHs_distributions.out o HF3 allocati un target -
2 HE4 (Lowest fidelity) me:
~ LHs_samples.out qm_aggmganon fain
5 mime_pilot_projin
T T = convergence_tolerance 0.1 -
[ max_iterations
model_pointer "HIERARCH"
. 1 model
encratingl ™y model e
single
interface_pointer *ID_INTERFACE 1"
solution Tevel_control "N_x"
Solution_level cost 4200.
variables_pointer “HF1 VARS"
odel
14 madel Hr2"
sing
. x|[%  hrtace painter 0. TeeAce 1
. $ f— solaton eve |control "N
[ cost 2100,
variones_poer “HF3 ARS:
model
pe: MLMC (multilevel sar fd_model HEz*
singl
5 interface_pointer *ID_INTERFACE 1" I S
© console x | Problems Solution Tevel.control "N.x* "X RE®P MO-0- 3§ =8
T Solution level_cost 1260.
o Variables._pointer *HF3_VARS"
Hodel Form HFL: poael s
2 idmocel e
<<<<< Projected number of equivalent hig ; .
<<<<< Variance for mean estimator: interface_pointer *ID_INTERFACE 1
Initial MUAC (pilot samples): 6.
Projected MLMC (sanple profile): 5.
Projected MLHC / pilot ratio: 7. oK
Equivalent | MC (61 WE sanples): 3.
Equivalent HLIC / HC ratio 1
<cce< Tterator multilevel sanpling conpleted.
o Enviroment execution completed.
OHGTA exccution tire in secar
1 120859 “lparent = 1085, child = se-es)
Totat wall clock = o-ieas
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MLMC STUDY EDITOR
CREATION

File Edit Run Window Help
O -H@ #-0viPevav o Q ®
& Project Explorer B %7 § = 0 @*mimcpiotprojin | B mimc_pilot_projin x =n
~ i mimc_creation environment
» & run_results |- ——
» B dakota_mim multilevel_sampling
~ dakota.rst pilot samples 25 25 25 25
solution mode
7 LS 20ut pilot projection
7 LHs 30ut nax_function_evaluations 500
L Tout nodel_pointer "HIERARCH
~ LHs sout el
~ LHs sout 1d model "HF4"
istributi singl:
st interface gointer 10 UTERFACE 1
~ L samples.out Solution Tevel control
» 2 mim_pilot_proj. Solution Tevel cost 630.
" mime_pilot_proj.out New variables_pointer "HF4_VARS'
New Keyword o
Open 1d model HF3"
Showin shiftalw b | single
. T INTERRAGE L
Openwith » |+ B Dakota Text Editor Lxt
B copy curlec| D Dakota Visual Editor 260
paste iy Generic Text Editor
X Delete © MLMF study Editor
Move.. B Text Editor
Rename.. [ System Editor INTERFACE 1"
3 Import... Default Editor e
 Export... Other... .
£ Refresh 75 hat
© runas » | 1d model “H1*
4 DebugAs * hsole x "‘thlems‘ %X RER MO-m- 3 o0
wm * b console
Compare with » 2
e , | Model Form He1:
» Dakota » | Projected number of en\uvx\en( hioh fidelity evaluations: 5.6075000060e+02
{} MarkupFile
Properties AltsEnter

B mlmc creation/mlme oilot ore

Equivalent
Equivalent HLMC / HC ratio:

mime_creation/mime_pilot_proj.in - Dakota GUI

65 b samples)
1.7151542491e-01

scsse Dterator mltilevel._sampling comleted.

<<<<< Environment execution comple:
DAKOTA execution tise in second
Total
Total vl clock

s
1.29853 [parent =

1.2085, child = se-05]
6.160531
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MFMC STUDY EDITOR
IMPORT CAPABILITY (1/2)

test_import/mfme_pilot_proj.in - Dakota GUI - =0
File Edit Run Window Help
O-H@i%~0v P erar ot Qe
& Project Explorer E %Y & = O @mfmepilot_projin X | B mfmc_pilot_proj.in =8
w| Q0 o
Hierarchical Editing model HF1
O Ensemble Interfaces
et Selected Interface: | ID_INTERFACE_1 v |[#][2][x
~ 55 NONHIER =S5
@ HF' (Truth model) Variables
e HF2 Descriptor Category
e wit -
o w2 uniform_uncertain
e Solution level o
trol variable:
EI) con
s LFa. Level cost
* x [
Method
Method Recipe: v

B Console X Problems.

Dakota Console
Model Form HFL:

s Profected number of equivalent high Tidetity evotuations: 5.0711785714285713¢002
<<< Variance for mean
Tritlalwe {2 e
Projected  MC ( F samples
Proected HENC (somple profiie):
Projected MFHC ratio (1 - R"2
Equivalent HC (507 HF samples):
Equivalent MFHC ratio:

5.0485757739179883e402
.85439978261345062+02
5.36116916288179792-01
1.3103925197230359€-63
2.4888572265834174e+01
2.5558594100691355€-02

<cce Iterator mutifidelity sampling competed.

e Emiroment exccution Completed

OMKDTA execution tise in secon
e ]  parent =

6.2079;

1.49159, child =  3.7e-05]

Toral wat clock

WX RHEE MO-m- ¢ =0
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MFMC STUDY EDITOR
IMPORT CAPABILITY (2/2)

test_import/mfme_pilot_proj.in - Dakota GUI - =0
File Edit Run Window Help
O-H@i%-0vivovay ot Qe
& Project Explorer BsY § =8 On\fmuunumin B mfme_pilot_proj.in x =
output_precision = 16

3 tabular_c
I Tooilardata file = “dakota heat eq ACV pilot pro].dat’

model_pointer = “NONHIER'
T msitaenity smpting

H solution node pilot projection
10 nax function evatustions = 500
1 pilot s:

12 cunverqenceﬁmlerance
13 output verbose

1
15 modet,

| model = ‘NONHIER"

© 17 variables pointer = 'HFL VARS' 'HF2 VARS' 'HF3 VARS' 'HF4_VARS' 'LFL VARS' 'LF2_VARS' 'LF3 VARS' 'LF4_VARS'

18 surrogate model_ensemble
HEL

20 unordered model fidelities = “HFZ' W CHEA' LFL' ‘LR ‘LE3' LF4*

2 variables Dmnler HFL_VARS!

25 sinulatio
2 Solution tevel_control = "N x'
27 solution level cost = 4200.

29 model

1,
1d_model = 'HF2'
variables pointer = "HF2 VMRS’

32 simulat;
33 Solution level control
34 solution level cost = zms
35
36 made1
"X BEP mO-0- § =0

B Console X Problems.

Dakota Console
Model Form HFL:

s Profected number of equivalent high Tidetity evotuations: 5.0711785714285713¢002
<<< Variance for mean
Titial MO (25 HE sanples):  .04as757730170883e402
Projected HC ( 26 HF samples): 4.8543997826134506e+02
Profected WC (sample profile):  8.36116olezaa1rorse 1
Projected W rotlo (1 1.3103925197230359€-63
Equivalent  HC (507 HF sonples): 2 1a899722050341790001
Eauivatent WG fatio 2.5558594100691355€-02

<<c<< Iterator multifidelity sampling conpleted.
e Emviroment exccution Completed.
OMKDTA execution tise in secon

e ] “lparent = 143159, child = 3.7e-05)

6.2079;

Toral wat clock
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Coming Soon...




ENSEMBLE MODEL SPECIFICATION

FROM UNORDERED MODEL SPECIFICATION TO ESTIMATORS PERFORMANCE COMPARISON

1 Unordered models specification, e.g. 8 models for the heat equation

2 Dakota unrolls the models and obtains the pilot samples, e.g. 25 samples per model
3 Several estimators are evaluated (from pilot, no additional cost!) and compared for different

convergence or cost targets

4 Recommendation on the best estimators are issued

Performance Estimation from Pilot

101 4

100 4

Estimator Variance

107

1072+

—— CV

—e— MLMC
—e— MLMF
—e— MFMC

10?

10° 104
Equivalent Cost
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CLOSING REMARKS
WORK-IN-PROGRESS

Summary

@_ Dakota GUI allows you to easily edit Dakota input files, run Dakota, and visually plot Dakota's output data

@ The Dakota GUI also aids in the process of defining a simulation model and connecting Dakota to that simulation model,
without the need to write pre-processing or post-processing scripts

@_ The novel MLMF Study Editor supports a variety of features aiding ensemble/hierarchy definition and processing

Home Download  Documentation ~ Community ~ About ~ Login (SNLOnly)

)> DAKOTA

Dakota GUI Version 6.15 User Manual
Version 6.15.0

Manual by Ellott Ridgway

The Dakota GUI s an application that allows you to easily edit Dakota input files, run Dakota, and visually plot Dakota's output data. The Dakota GUI also aids in the process
of defining a simulation model and connecting Dakota to that simulation model, without the need to write pre-processing or post-processing scripts.

This manual is structured as a reference guide. The sections can be read in any order, depending on which topic you're interested in learing about.

Quick Start

« I'm completely new to Dakota. Where do | start?
o Watch the introductory series of Dakota screencasts.

o Peruse the Eclipse section of this manual to get up to speed on basic GUI terminology and conceps.
« Where do| find an example Dakota study to start from?
o Use the Dakota Examples Search dialog.
« lalready have a Dakota study. How do | Import it into the GUIZ
o Use basic file importing functionality.
o Ifthe input file has outdated syntax, use the "Dakota Order Input Utility" context menu tool.
« lalready h: but | just want

o Try one of the Dakota block recipes available n the Dakota Text Editor.
My Dakota study has long arrays of numbers. Can | modify these numbers without manually editing the text of the input file?

© Use the Dakota Visual Editor for editing long numbs

32/32 |



THANKS!

Sandia National Laboratories i a multimission laboratory managed and operated by National Technology and
Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell International Inc. for the
U.S. Department of Energy’s National Nuclear Security Administration under contract DENA0O003525. This
paper describes objective technical results and analysis. Any subjective views or opinions that might be
expressed in the paper do not necessarily represent the views of the U.S. Department of Energy or the
United States Government.
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