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variables,
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method,
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results_file = 'results.o
aprepro
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{ECHO(OFF)}
{include(params.in)}

ECHO(ON
{::(EDADDE‘WG” S, B, P [£DakotabAPREPROCZEE T
1 oo oo Parameter {_S} , {B}, {P} DKHIZ
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*ELEMENT,TYPE=CPS8,ELSET=BEAM
1,1,3,9726,8,4
**ELEMENT,TYPE=CPS4,ELSET=BEAM
**1,1,2,5,4

**2,2,3,6,5

**3,4,5,8,7

**4,5,6,9,8

*SOLID SECTION,ELSET=BEAM,MATERIAL=AL2024T3
1.0
*MATERIAL,NAME=AL2024T3
*ELASTIC
30.000000e3, 0.3
*BOUNDARY
1,2,00

3,1,,0.0

6,1,,0.0

91,,00

*STEP

*STATIC

*CLOAD

** g 9 2 2222222

[CEELT-

Calculix TIXELSETIEEMNNLE
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« @ Abaqus_driver(fRHTBENEITRIUTL) #iRE

#!/bin/csh -f

ZMDScriptldcsh MIFIZEH

#S [2]i .in FROM Dakot - =t

#Sg:gz[Z] :Z f:srjlr::olzt returne?ﬂ t?) aDakota *L—CL\ét,&): bsh %‘i = Et
EHLEZDBEHY

# Workdir setup for running in parallel (file_tag option turned on)
# In this simple case, all templatedir would contain is fe.inp.app
#set num = ‘echo Sargv[1] | cut-c 11-

T — DIV} Taprepro ME/NTA—ASIIETER
#ed workdir.Snum DM FICESHRAT-T7AMILE/ERLT D

# Pre-processing

aprepro —nowarning -q fe.inp.app fe.inp —_%Calculix FAICHRE

# Run ABAQUS

#rm -f * dat * sta Z _ZCalculix BIZIRE

Jusr/bin/ccx_2.1-ife
H#HH##H#>>& | abaqus.out

# Post-processing

grep' 1 27'fe.dat | head -n 1 | awk {print $3} > Sargv[2]

# Results file move :and workdir cleanup for running in parallel
#mv Sargv[2] ../.

#cd ..

#rm -rf workdir.Snum
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P=6.666N

- 4N

10

S=4m - 2m

B=2m — 3m

Dakota T AMH iR

2 . HE FF B ERBE

T2 B
%eval_id S B P obj_fn
1 4 2| 6.66667 6.8376
2| 3.977324| 2.090318] 6.653404 6.1956
3] 3.886618] 2.451589| 6.600339 4.2731
4/ 3.763126| 2.94344| 6.528094 2.6934
5 3.741134 3 6.517772 2.5533
6] 3.65915 3| 6.479296 2.4655
7] 3.331218 3] 6.32539 2.123
8 2 3] 5.70062 0.96106
9 2 3| 4.560425 0.76884
10 2 3 4 0.67436
11 2 3 4 0.67436
12 2 3 4 0.67436
13 2 3 4 0.67436

FINAL OPTIMIZATION INFORMATION OBJ= 0.674360E+00

DECISION VARIABLES (X-VECTOR) 1)

0.20000E+01 0.30000E+01 0.40000E+01

ZORSZEEC BX(ES) 2 XS TEZ/PMKITNEEG A ®RDMIGDHE

LS. BRMGHEENFOND,
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Figure 2.1: Geometry of the lid driven cavity.
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e Dakota M A 3774 JL(dakota_abaq_opt.in)

strategy,
single_method o eyl -
graphics,tabular_graphics_data 7 777_9%- II:I:II jj -d—é J:j IM*EE‘E
method,

conmin_frcg
max_iterations = 100
convergence_tolerance = le-4

#method,
#dot_mmfd
variables ] EQE+%,£&‘11 U
continuous_design =1 *JJ :,E:ﬂ ﬁﬁ ‘11
cdv_initial_point= 1.0 = I\
cdv_lower_bounds = 0.5 — H: J 1|_(j:05
cdv_upper_bounds = 2.0 Hﬁj(ﬁﬁ(j:zo
cdv_descriptor = 'U'
interface,
system #asynch evaluation_concurrency = 5 - L
analysis_driver = 'abaq_driver' bz \_%‘%'f—fg—é
parameters_file = '‘params.in’ 11— (=3 —
results_file = 'results.out’ X7 )7 |‘77’r)l/€1:EIJE
aprepro
responses,

num_objective_functions =1
numerical_gradients
method_source dakota
interval_type central
fd_step_size =.01
no_hessians
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o YIINLUBE—T—RARH") T abaqg_driver)
#!/bin/csh —f
# Sargv[1] is params.in FROM Dakota
# Sargv([2] is results.out returned to Dakota

p—

mkdir work

cp -r /0 ./work/. Work directory [ZOpenFOAM

cp -r ./constant ./work/. < °o

cp -r ./system ./work/. 0311]774}[/%:”: -d—é

mv Sargv[1] ./work/0/params.in

cd ./work/0

# Pre piocessing Dakota M) JA% 5. Deprepro [ZT OpenFOAM
dprepro params.in U.temp U ‘iﬁ"_‘j?/fjl/u 0) ﬁB% g EJJTA*LEEK%)EREEET
#cat U-1U-2U-3>U IR = R . axX
e é‘((ialcullx ?) {8 > 7=Aprepro [X0penFOAMTIXIE
cod .. -%LEJJ?fNQJf)\OT:)

blockMesh

icoFoam type fixedValue;

g value uniform ({U} 0 0);

cd 0.5

more +381 U | head -n 1 | awk '{print $2}' > Sargv[2]

# Results file move :and workdir cleanup for running in parallel

mv Sargv[2] ../.

cd ..

mv $argv[2] ../. type fixedValue;

.l value uniform (1 0 0);
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FINAL OPTIMIZATION INFORMATION
OBJ = -0.769003E+00
DECISION VARIABLES (X-VECTOR)

1) 0.20000E+01

x% 2m/5 TWﬁBYﬁHUILL@H%IJ\ﬂE
(ﬂ—jcﬁ')li 0.769m/s HELN S,

Uy

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9

%eval_id U obj_fn
1 1| -0.36861
2| 1.095793 -0.40562
3 1478966/ -0.55656
— 4 2 -0.769
== o0bj_fn
—— 9 1.999999 -0.769
\ 6] 1.999999 -0.769
7 2 -0.769
0 0.5 1 1.5 2 2.5
U
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Do

Figure 2.1: Geometry of the lid driven cavity.
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strategy

graphics

tabular_graphics_data
single_method
method

Method Z/\5A—ASTUDYIZYIYE Z 5
443X Y RRKR/MEBREZINZENADEILTEL
SE5EL

multidim_parameter_study
partitions =4 4

variables

continuous_design =2
lower_bounds 0.5 0.5
upper_bounds 2.0 2.0
descriptors  'X' ‘Y’

Parameter (XY ;& T&/IMEIX0.5, s KR{EF2&LT-

interface X(m) Y(m)
analysis_drivers 'abaq_driver' 0.5 0.5 5X5=2545—X
system #asynch evaluation_concurrency =5 o= J___
parameters_file 'params.in’ 01'82755 X 01'82755 » 0):._}7} /)-lStUdy
results_file 'results.out' - : j&%ﬁﬁ-d_é
aprepro 1 625 1625
responses 2 2

objective_functions 1

numerical_gradients
method_source
dakota
interval_type
central
fd_step_size 0.01

no_hessians
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o JILINA2B—TT—RARAH')Tabaq_driver)

#!/bin/bash —f

(LLIN

JLEDEHEDD

mkdir work - < R N

cp -r ./0 ./work/. ./work l:E'I'%i77J')l/5‘ jéﬂEE‘X_.L/s M‘gt—}:77
cp -r ./constant ./work/. ,f)[/%: E_-d-%)

cp -r ./system ./work/.

mv params.in ./work/constant/polyMesh/params.in
cd ./work/constant/polyMesh <«

# Pre-processing
dprepro params.in blockMeshDict.temp blockMeshDict

Dakota ./\TA—AT7A )L(params.in)
% ./work/constant/polyMesh [ZOE—9 5%

#run OpenFOAM

cd ..

cd .. _ T
blockMesh } OpenFOAM3E1T

icoFoam

# Post-processing
cd 0.5
more +381 U | head -n 1 | awk '{print $S2}' > results.out

# Results file move :and workdir cleanup for running in parallel
mv results.out ../.

blockMesh DT> 7L —k%deprepro [ZT
INGA—BHFICEZTHEZ D

IR ETEBFRE0.5 74 /LA DFREUD3811T
BIZU DRXEL HTWLWSDTENER-
TZET Dakota MFER T 71 )L (results.out)
[ZEYT

cd ..

mv results.out ../. ./work lélT0)1’E¥77J')b775\B%E%774
cd . JL% Dakota EIT7A4I/LA (ZERL .

e YEETA IS JworkE T




vertices
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blockMeshDict

Dakota &Y — L EDEHEQD

@D template file P &

SHZD

(0 00)
({XY0 0)
({X}{Y}0)
(0{Y}O0)
(000.1)
({X} 0 0.1)
({X}{Y}0.1)
(0{Y}0.1)

INSA—REBEIG-UNXYELZEEEZ{X], (Y} DEEEIZE

Dakota A< 21T Directory

ETaATUR
% dakota -i dakota_abaq_opt.in

-Dakota input file: dakota_abag_opt.in
-OpenFOAM ZE1T Script : abaq_driver (Bash script)

- OpenFOAM A Fifile FtDirectory :cavity

0

Constant

polyMesh

system

Work Directory

-blockMeshDictDT> 7L —k
blockMeshDict.temp

an ‘ R COE—

. S ___ ]
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o LIXSKETETHELUTDIEEIE

5

nd.

%eval_id X Y obj_fn
1 0.5 0.5/ -0.360726
2 0.875 0.5/ -0.290734
8 1.25 0.5/ -0.206985
4 1.625 0.5/ -0.60085
5 2 0.5/ 0.596946
6 0.5 0.875/-0.300514
7 0.875 0.875|-0.366666
8 1.25 0.875|-0.335465
9 1.625 0.875/-0.279466
10 2 0.875/-0.225393
11 0.5 1.25/-0.219457
12 0.875 1.25/-0.342922
13 1.25 1.25/ —0.372454
14 1.625 1.25| —-0.354241
15 2 1.25/-0.317243
16 0.5 1.625| 2.81395
17 0.875 1.625/-0.295194
18 1.25 1.625(-0.361606
19 1.625 1.625/ -0.378085
20 2 1.625 —-0.36565
21 0.5 2| -451749
22 0.875 2| —0.245306
23 1.25 2| —0.33235
24 1.625 2| -0.373322
25 2 2| —-0.383536

a
3 3
x 2 ® obj_f
£
. *
& ¢ ¢ ¢
1
2
3
4
5 ’
0.5 1 1.5 2 2.5
YEER
YEEFZ &R Uymax DB 1%

Y-TEERKTUEIIHEYFERS
NAHLNLENEDT=,
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Method
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graphics
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interface (interface)
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ama System
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Dakreord completed ok
DAKOTA detected possible issue(s) in the input de

Windows kR Cldobjective functions®

Ij_h\ll:l:ll%) (bug &Ib\bhé)

LHV=75 L D TWindowshR TIE—BF
CDIT—RRT
(ERRZ X TS—TIEH<. CDFEE

ZHIRT %,

L TLFS&dakota BNENHVELAE D)

results_file

aprepro

LSPONSES (responses)

s numerical_gradients
method_source

saw dakota
interval_type

= central
fd_step_size

k. no_hessians

il . i




GUIYV—Jb:JaguarZ{E>CTAA771IWV e RELTHBD2

?ﬂ Jaguar - C:¥docs¥opencae-wg¥2013-03-16-opencaegifu¥cavi20130314¥cavity-4¥dakota_abag_opt.in - Jaguar

| B e

File Edit Window Help

3 *dakota_abag_opt.in 3

. Define Flow{lteration

Method (method)
s=u Multidimensior

4

Source | 1| Define Problem

=l Console EZE

Jaguar Conscle
interval type
central

et

fd step size = 0.0
no_hessians
Dakreord completed ok

Sections =
bype filter text
@ STRATEGY
) Strategy (strateq
i, METHOD
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Strategy (strategy)
Graphics flag

@ Tabulation of graphics |

= Single method strateg

=

Maximum iterations
Maximum function eva

Speculative gradients 3

— & T 1T TIREDMethodH
Parameter Study [ZERTESN TLNAZ

EZHERR

lethod (methed)

= Multidimensional parar|
Partitions per varial|

Variables (variables)

- | Continuous design vari|

Lower bounds

Convergence tolerance
Constraint tolerance
Scaling flag

Final solutions

Dietails:

{11}

18

Execute Problem | i

However,

Parameter Studies - Multidimens:

Visualize Results|

"—.@IvI:jv:'ij

“H
=H EE f

JAGUAR will attempt to continue. Some errors

| Interface (interface)

Upper bounds
Descriptors

s Analysis drivers
s=a System call interfaq
Parameters file
Results file nam
Aprepro parame;
Responses (responses)
saw Mumerical gradients
Method source
oy dakota
Interval type
2w central
Finite difference ste

-aw no_hessians

[




GUIY—=J):JaguarZ{E>TAN771r VR &L THB3
ZDTag ZEIRTHEMDFRIZHYEZLSNS,

— — CIXDACE (design and analysis of computer experiments

ST EHIERRETEER) [TOYEZS

Element Options  #

Optimization: Global 5
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undefined 4 *Box-Behnken Design
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