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SimArk Al Builder

File Data Surrogate Validate Calibrate Predict Analytics Automate Help
Simu Import From File |
£ DOE » B Latin Hypercube Design
=5a g
i
é @ Data Exploration

Subsample Monte Carlo Sampling

Polynomial Chaos DOE

Analytics

& i Latin Hypercube Design i F %2 T #8 37 77 A= s 4, o~ -

Latin Hypercube Design ? X

Number Of Factors

4 ]

Factor Lower Bound Upper Bound
X1 0 1
X2 0 1
X3 0 1
X4 0 1

Run Size

50 ﬁ

Generation Options

O Optional © Random
Summary
Factors Runs Total Cells
4 X 50 ) 200

Output Name
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File Data Surrogate Validate Calibrate Predict Analytics Automate Help
Simulation X Continuous
v [ Data Data Piot
B X Continuous TS0X10|  pigpiay sort
&
o o @
S R [ [ % [ » T » [ ] 7
07195127 06220821 0475133 0584203 0773599 09392716 0.1682692 03830376 08006086 03392121 '
06260331 09136677 0.007362547 0.3043415 03038176 0.5633445 0.2947381 07758991 0372547 07285518
05907564 05997393 0.3886821 07914195 02098904 0.1635858 054128 0s417011 05489002 0.3695794
03358843 05182772 0.7047647 02653491 08808121 07165219 0.5656612 03423753 03149123 05517781
0.1989849 05076476 06205394 02865177 01471429 06638936 05571798 08971535 06610928 05522083
0582829 04641221 003265364 06358442 002007286 058983 0239094 09458834 06210509 0342893
06225698 02888348 08403901 0183946 09246653 08311 07177302 02796907 002981467 0.2566966
03285493 08135026 09482576 05612589 0.09193701 0.3636185 01267543 04274433 0.06276832 005586171
06669145 06769149 04005579 0.1219579 0.09986841 06687934 08425746 0.1691766 04549213 05721857
10 03004387 01961251 04493069 06068491 07609778 01859142 01354617 07821289 005218491 06538803
T 0535616 07107379 03808479 02951297 04765423 04720051 04549647 08054566 08090742 03549106
——Iz— 03024958 02609218 07356424 0234526 04389634 0.147036 05078813 06107748 02829827 01838135
T 00523766 0.3536826 04626698 00232064 05665155 0298334 01531589 04532645 08443185 0009892626
T 006192188 0625217 004376872 01395355 0563856 05721097 0260254 0.3634457 05087521 0.6243079
T 01930767 0562312 08458536 02793074 04165693 01239088 0.4500514 001242428 0373726 0.0607912
: 06199167 09473304 001684033 06333939 0.02895188 04937213 01811071 05806729 05393217 0.6464779
T 05316025 09953739 005862921 07204093 07161169 0952314 0.3027462 09055772 08225556 02054782
IT 0549292 03108311 07755228 006033937 09512405 0.0806305 09641764 04053741 06913343 07862503
DB s | o || o | osmes || nantns | e | oaants | i || s [ ineni
? 09171559 09198835 04422074 09809352 06456359 0449044 0.458645 04811899 06725308 02329994
T 077446 08307666 04404331 0.1526709 05307435 04913367 0004365633 0.08986602 0312068 09838799
; 08249034 03918079 0574142 02179152 01969548 02075744 04351719 032023 09396324 08566756
:‘ 07101794 04037595 08372744 03365473 04713387 00533548 01734423 07457099 09816222 04751424
—N— 02275961 004308416 05046107 02925528 0006601576 06508199 08719277 001501046 06129482 02705705
7 07546482 08608701 0.1419353 03777865 04250432 05091751 09454028 07731851 03358295 06113409
T 08507561 05873344 02650541 05689688 07710959 0.9047975 01751414 06923364 06505365 04047462
z 05936377 01257159 05065582 03519345 08611257 0284697 02178337 0.1839406 01323153 02138895
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Simulation ¥ Continuous
~ [ Data Data Plot Statistics
[ X Continuous 750x 10, Type
! ¥ m!“ Scatter Matrix
Surrogate
@ validate 18 3 ook
@ Calibrate v
& Analytics 4 Sze
2
19 Variable
s

Available Selected
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File Data Sumogate Validate Calibrate Predict Analytics Automate Help

8 ¥ Continuous
Surrogate
@ validate
@ callbrate
B Anaiytics

X Continuous

| Piot Statistics
7?;:? Min Max Mean s
x| ooonsess 0999574 0499984 028867
T 0.00109956 0998825 0499976 0.288668
x| oootosses 0998977 0409007 0288602
I8 | oooossssos  0ssserr 0500009 0288655
; 0000947326 0998843 0500018 0.288676
0| osovissT2 09932 0500023 0288664
T 0000438721 0999151 0.500008 0288682
7 0000281562 099943 0.50002 0.288659
T 0000173106 0998936 0499982 0.288689
x| ocooronsss  osessms 0500001 0288701
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B simink 4 Buicer
File Data Sumogate Validate Cafibrate Predict Analytics Automate Help
Simulation (E]. Polynomial Chaos Expansion |V Continuoust
~ B Data (@ Kriging Model Data piot Suatistics
B XC R Response Surtace Model
E3YC @ Radial Basis Function Scatter Matrix
8 Sumot g Newral Network
@ Valdare———————————————— : Lo
& Catibrate S i
& Analytics 0s

Size

Variavie
Avallable Selected

5 Lo
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Polynomial Chaos Expansion ? X
Input
X Continuous v
Output
Y Continuous ™

Polynomial Degree
o Total Degree O Tensor Degree

Polynomial Degree For All Inputs

3 3

Factor Distribution I
1 X1 Uniform[min=0.000173106,max=0.998936]
2_ X2 Uniform[min=0.000101335max=0.999889]
3— X3 Uniform[min=0.00106395,max=0.998977]
4— X4 Uniform[min=0.00109956,max=0.998825]
5_ X5 Uniform[min=0.000281562,max=0.99943]
T XA Linife Imin=NNNNA2R721 mav=NQA9Q1511

Total Number Of Polynomial Terms

Determinsitic Calculation Formula

Penalty Term
Factor Penalty

1 Y1 None

2 Y2 None

3 Y3 None

4 Y4 None
Output Name

PCE

Cancel
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Simuiation =3 [ save }
v BB Data Summary Piot View Input Setting
[ X Continuous 750% 10, Z.axis
BB ¥ Continuous 750x4 a =
v @ sumogate PCE Surface
Bece X_axis
@ validate X1
@ calibrate Min: 0000173106 s
&8 Analytics Max 0998936481 il
3 2 -183 ¥ axis
x2
Min: 0000101335
Max 0995809021
184 Remaining input Value
Label Value [
X10 0500023 |
x 0499997
-185 x4 0499976 |
Mesh Size
L} 0o |
(] Heat Map
-188 [ contour
(] Display Variance
1B show Training Data
(] Show Validation Data
S187 L Level
| ] 000 3
Bound Opacity
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0w 2
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o
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File Data Surmogate Validate Calibrate Predict Analytics Automate Help
Simulation PCE =
v [l Data Summary Plot View Input Setting
[ X Continuous 750x 10| Z ads
[ v Continuous. 750 x4, B =
~ @ surogate PCE Surface Y >
PCE X s,
@ validate x
@ calivate Min: 0.000173106 5
& Anaiytics - Max: 0998926481 5
¥ axis
X2
Min: 0000101335
B 26k Max: 0999889021
Remaining Input Value
B 1] Vo |
x10 0500023 1
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22k [ | 0
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&) Surrogate Validation
& K-fold Cross Validation

Analytics
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Plot
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v [2] Surrogate
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v @ Validate
@ validation
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A Analytics
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DlgSurrogateValidation

Surrogate Model
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| Input
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= Output
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Output Name
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Simulation Validation | Sove | [
v BB oata |
Summary plot Table Input Sett
B X Continuous 750x10| PEAotng o
[ v Continuous 750x4) o
~ (@ surrogate Al v ‘
B Enor Indicato
& pce ey O Indicator |
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~ B Data
Summar Plot
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Simulation Validation
v 8o |
Summar Plot Table Input Setti
% X Continuous 750 x 10| ™, D eiion =
B v Continuous 750%4 Q @ "
~ @ sumogate Scatter
@ rce X Axis
v @ Vaiidate X x1
@ validation ¥ Axis
@ Calibrate 5
& Anantics
05  Color
X1
. Size

X1

4. Analytics (£ #HrE &)
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-

RS

SimArk Al Builder

File Data Surrogate Validate Calibrate Predict Analytics Automate Help

Simulation Sensitivity Analysis
BH Data Optimization

| Surrogate
© validate

@ Calibrate
Analytics

Uncertainty Propagation

12
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Sensitivity Analysis ? X

1]

| Surrogate Model
ul |PCE v

Hyper Parameter

Factor Lower Bound Upper Bound
X1 0.000173106 0.998936
X2 0.000101335 0.999889
X3 0.00106395 0.998977
X4 0.00109956 0.998825
X5 0.000281562 0.99943
X6 0.000438721 0.999151
X7 0.00115636 0.999574
X8 0.000964808 0.999977

Method Of Analysis
o Sampling Based
O Other Option

Method Of Sampling

O wp

Number Of Replications

4 =
Sample Size Per Replication

2000 =

Output Name

SensitivityAnalysis

- V.

#EF# Surrogate Model 4y PCE, 23#7 759%: sl Sampling Based 3& T REEHT,
1%4% Number Of Replications M1 Sample Size Per Replication FAXK/),
sl Submit HEAT IR, 45 Hn R

13



SimArk Al Builder A5 5 40405 JLEAE V1.0

14

{3 simArk Al Builder X ‘
File Data Surogate Validate Calibrate Predict Analytics Automate Help
Simulation tite |
~ [ Data Table |
[ X Continuous 750% 10, !
B8 Y Continuous 7504 Vitotal eff lects) | VA(main effects) | Y4(tota effects) |
v S;'oqm x1 | ooa73198 00962644 0585034 0698653 085285 0882058 00496215 0151742
@ ece —
v @ vaidate |x2 012658 010223 0146015 0158369 516957005 510665e-06 00776852 0167976
® © vaiidation x3 | o023 00041864 00721039 00677120 59432705 420125006 00809642 0173313
Calibrate —
~ @ Anaiytics x4 | 018628 0101844 00351395 00374992 00446817 00603801 00487124 0131653
' SensitivityAnalysis x5 0.174985 00890121 00208104 00236679 -5.31992¢-06 1.346¢-05 0.0662367 0.152077
X6 0107154 0.105152 0.0168582 00159491 0.0517877 00605906 0.0606259 0137479
X7 0076721 0.108385 0011615 00121037 00345772 00513757 0072364 016733
x| 0250199 0109609 000923162 00093151 00123229 00124408 00485721 013377
x| osemi7e 0.100464 000735612 000729744 0000121526 42131606 00530671 0132145
| X10 0.0335904 0.108024 000557898 0.00605304 493773e-05 447612¢-06 0037224 0.153363
{3 simArk Al Builder X
File Data Sumogate Validate Calibrate Predict Analytics Automate Help
Simulation e ‘
v [ Data Table Plot [
[ X Continuous 750 x 10
[ ¥ Continuous. 750 %4, aQ @ oupu
2
Sort Total Index
W e effects) 3
sffects)  SortB,
@ Coveate o A Rt y
v @ Anaiytics total index v
=]
06
0s
04
=

bR & Analytic 95 £, s if Uncertainly Propagation, #E A K& %

e, A
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Uncertainty Propagation ? X

Surrogate Model
PCE ¥

Distribution Setting

° Sample
O Data From Matrix

Factor Distribution

Factor Distribution

1 X1 Uniform[min=0.000173106,max=0.998936]
7 X2 Uniform[min=0.000101335,max=0.999889]
T X3 Uniform[min=0.00106395,max=0.998977]
T X4 Uniform[min=0.00109956,max=0.998825]
T X5 Uniform[min=0.000281562,max=0.99943]
7 X6 Uniform[min=0.000438721,max=0.999151]
T X7 Uniform[min=0.00115636,max=0.999574]
T X8 Uniform[min=0.000964808,max=0.999977]

Aleatoric Sample
500 -]

Output Name

UncertaintyPropagation

BT i 2405 sty Submit, 45 E45 5K R
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file Deta Sumogate Velidate Calibrate Predict Analytics Automate Help
Gl Uncertainty Propagation | sove |
~ [ oata
8 X Continuous 75010 Summary  Evaluated Points  nput Setting
B8 ¥ Comtinious Z30xY x| e [ e [ w [ s [ e | xa [ e [ e [ x0 [ v v |[wn]w]
~ @ sumogate )
B pce |1 | oszioss | ossesrzs 02321276 0sen2sss 0aosese 05232 01592 OIBTSSE  OATIAZD 7621067 -1B75545 0ABSSTZS 786953 123871 I
v @ vaiidate 2 | 08620901 07449301 02483023 (01727305 OADATSSS 031BASE2 0025363 07065281 0633282 O0BIGAMSe 1853091 0531595 107.6405 1315285
02,,:2:“0" [5 | omssess osoasss 0302272 02078616 o0o04me 0972 03143 000NN 042ISAM 02691345 1913977 03550504 STIGETS 1130873
- @ Anaysies [4 | osouers ooumseire oarssass oasien7 o7mEis 0samioe2 0091015 OAOSSIT 0S9NSSES  0SSTOROO -16SSES3 02363166 0BT 1196999
& SensitivityAnalysis —
8 Un 5 | 09043103 07059801 05617211 02563114 0799164 05129363 04093672 02769732 07831603 06078182 -183466 05673458 1136949 1541908
[6 | ostooer oasteizs ossossts oredost Oseen 07BN QA0S 002543 OBATISZT O21638T 189956 0M4TERIS 4291247 1611623
1_‘ 05167855 04163889 0.18139056 (03540381 07198399 03382485 04587645 09825033 04013487  0.1086145 -1885187 0303201 7654903 11901.09
[8 | osesss 036es9 00033 01361290 0SORNT2 02675649 OGSIME OAGRGT OSNME2  OSMITR2 -1BATAIS 0215259 316046 2214267
9_ 02171223 07451671 03087657 08899596 0.3854915 08498399 04420956 085541 01243466 09487072 -186813 03766682 38.1485 4595.143
[0 | 077378 oot06222 03257518 o7masact oasere ostoross 036srSa5 094BIGZT 0BG 01438832 -1BSTSIB 05387099 1280081 67299
T 03116634 02235753 001456383 07942969 02592973 009190895 03539293 01459446 009340279 04965605 -19.81743 0.1577263 5603789 17530.76
T 09382453 0125461 004507474 09238536 09080462 004147155 01167523 03856615 006057962 0.2918173 -19.71882 05261671 2182979 -7824.525
T 03584829 08261727 03589929 04187397 09015218 0964902 07771291 09131635 09105913 03116204 1848772 0453674 3616321 1891527
T 0006234454 02272488 04140467 08539919 06666746 02234121 04968431 04014245 03559754 08157224 -18.98408 02241196 21.40838 9555.389
[15 | ossssn  ossssssn 02iis2es osesots 05906 03S6TOS  0SBMBB  QSTSON  QSIOTSD  O0GBTONN 1846274 DAXB0GD TOISIET 1713721
T 01546013 03985258 0.1321547 02511022 08514337 01047748 06986377 0.1089241 007714307 07619316 -1944962 0.185566 25.72537 8412397
[77 | oaeasss osseorss o77sreas oseomess 03ss7a2s 029571 056934 0BBSIGH 0328MSES  OA3SOSI2 1849185 03309704 6521912 2265695
[16 | o2077est  nsoases7 omoTI08 00RBASTS 03614205 0ABI05  DSOIST OS2SB4 OATIZST OODBBIS2IA 190565 DATIGSTS 256243 -1B43S6S
T 09156469 08160557 0253731 0827482 009316411 055649%  0.3091839  061354% 0285671 02406435 -18.78388 05687075 1623981 553538
[20 | 0023133 02m9sm2 01s9367 131 aic0es 02201244 OBISTESS 0BOAISGS 01102602 QSBSTGES 1936118 QABSOMY 1685317 3266884
Z 04513472 03988147 06378444 001159269 03156448 09251832 004782263 03828513  0.510981 03192871 -19.14245 02792104 41.92031 1397276
22 | 03368033 06020726 06284806 (01126187 02484112 048638 03637422 0B211983 O04B68171  0SI2TS28 -1871525 03005643 4324468 1827612
[25| ormazsor  oams1 oseriase omssos o7aisds osvmmss Osesi1 OOMITIE 3009 096G3NTI 1873453 00303 257067 9667323
T 09507257 0.03486501 05944138 001144207 0.1485099 02453027 04737811 03977858 01565115 001512011 -19.77843 0474943 1225827 3552767
T 02985628 001339109 09948085 02682933 07908559 0.1410156 05740367 07268062 06547071  0.2864385 -18.99688 03154479 4518442 105942
[26 | 020735  os7iosss osoessas 02e1ssTe 02450113 07512344 OSIOTOR 0ASPTISH OASTESZ2 08562886 -1BESTOA 03326551 221842 91976
[27 | omstsss orooress oroseoss ovessor oszsern s 0na2sme 000202 BSR4 00T2NGA 1023975 04330107 906715 350987
T | 030558 00675 0meMT 3MATS QBN 0327ISS DSTIOS  OI2IGIE  07OUSE  OI7SSI2 1902066 0ASBSTON 1244292 2658976
{3 simArk Al Builder - s] X
File Data Sumogate Vaiidate Calibrate Predict Analytics Automate Help
Sistion Uncertainty Propagation | save |
v B8 Data
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