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MOP

the next generation
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Classical Approach

If CoP’s are need improvement after initial DOE:

1. Deactivate outliers

2. ...

3. Add another N Designs

4. Build another MOP and check

= Repeat 1-4 until CoP’s are good (or max. solver runs reached)
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Adaptive MOP

e Automatic approach - single system

"Refine DOE until ...” Eﬂh—»iﬁ—»ﬂ:l‘»
Solver T

oscillator.s

Adaption

Refinement type: |Glubal El

Maximum number of samples: |1UU

Target CoP: |U.9‘EI |

= Minimal setting (advanced still allowed)
= More efficient work with optiSLang
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AMOP - Exploration (global)

e 1st > 4t jteration

Moving Least Squares approximation of omega_damped Moving Least Squares apfroxlmatmn of omega_damped
Coefﬁclent of Prognos s = 88 % 9 %

fficient of Prognosis =
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e Global refinement

e Stops on Target CoP or max. Designs
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AMOP - Local CoP

1st > 6th jteration

Moving Least Squares approximation of X_max
Coefficient of Prognosis = 98 %
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Local refinement

Improves quality of metamodel

Moving Least Squares apprommatggn of x_max

Coefficient of Prognosls =
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AMOP - Criteria based

e Beta Option (Example: oscillator)

Moving Least Squares approximation of x_max Moving Least Squares appro:
Coefficient of Prgg?nosis =99 % Coefficient of P

ximation of omega_damped
rognosis = 94 %
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Adaptive MOP

e Automatic approach - single system

"Refine DOE until ...”

e For advanced users: combine the 3 refinement types

Refinement

Importance of sample density: D 20%
Importance of local CoP: " D 50%
Importance of optimization criteria: D 30%0

Mumber of samples per iteration: 5
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Integrations
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New Integrations in v7

e 9 New integrations
e 6 New solver wizards

Motor
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Integrations

Other plugins like & cam UU'_’U )

. NX scustor hputs nm ISS0 AEDT output
e (atia

e StarCCM

¢ Git N g h— Lo

e CST t;i.g_fork?rt g STARCCM

Outlook: Next integrations in optiSLang installer [7 st
e ANSYS Electronics Desktop
e ANSA / META

o Kuli EB]“““ |

Contact support@dynardo.de if you like to use one of those plugins
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Outlook: Parametrize optiSLang projects

e For Subprojects, collaborative work, ...

root_param

|iWorking tsta ) Pdrme ) Aovancad ] Parametric

Parameter | Criteria | Other | Result designs |
Name _Parametertype  Referencevalue  Constant | Value type Range  Range plot

1 aread Optimezation 10 REAL continvous 0.1 20 (D

i e hed i

Input Results z‘areaoz ‘Opllmlnﬂon 10 REAL Roriimias o1 2 (NN
3 area03 Optimzation 10 REAL continuous 0.1 20 (NN
* i Id Minimum user level Value Description
"= 1 loadcase b Computation Engineer Aa 12
2 env_vars ¥ Flow Engineer 4 INPUT_FILE1=truss_lc2.inp;...
I> 3 input_deck % Flow Engineer i\ Zifsoftware/presentation/c...
max_runti W C ion Engineer 2 100
5 new placeholder new placeholder new placeholder new placeholder

Costs Mech CFD
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Digital Twin
/‘\\

e

“combine sensor data with detailed product
simulation”
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Sensor data

Measurement of a
time-dependent
oscillation

15
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Motivation

Customer or Customer of customer ...

- Look into the product (simulation shows what can not be measured)
- Manage maintenance

- Find optimal operating parameters

2> ...

E kin

- Traceable processes & results

D
[
L!

- Web-based (everywnere, everytime)
> ..
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Identify the parameters

...Simulation...
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Machine condition calibration flow

e Generate an identification flow in optiSLang

i

Measured Curve
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Connect to database

e Automatically receive sensor data & store results = Traceablity

R

& > B
| J | J | L R N L

From Sensor Measured Curve Report Store




To ,,The Cloud"
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From Sensor Measured Curve Solve

L)ubllsh workflow
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Start, monitor and control in Web-browser

e No installation needed

e No need to know algorithms, solver, optiSLang, databases, HPC, ...

oscillator_calibration2.opf


http://trout:8080/
http://10.253.252.116:8082/

optiSLang project overview

‘ : bl +
“ - C @ ‘ @ trout:8080 o @ v ’O\ Suchen

Location oscillator_caibrationz.opf



digital_twin_calibration.avi
http://localhost:8080/
http://phobos:8080/
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Start, monitor and control in Web-browser

e No installation needed

e No need to know algorithms, solver, optiSLang, databases, HPC, ...

—
i eptiSLang project overview *

@ - ¢ @ | @ trout:8080 e ﬁ| | Q, suchen ‘ N @ =

Location oscillator_calibration2.opf

(>

Location working\oscillator_calibration2_2018-06-20_191645\oscillator_calibration2.opf
Server Address 127.0.0.1
Port 5310

get_measurement Status: Processing done

Evolutionary Algorithm Status: Processing done Succeeded: 200 | Failed: O | Pending: 0
Text Input Status: Processing done
Batch Script Status: Processing done
ETK Status: Processing done

check_condition Status: Processing done

PP_paramter Status: Processing done

Postprocessing Status: Processing done

measurement name Status: Processing done

report Status: Processing done

A RS



http://localhost:8080/
http://phobos:8080/
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Start, monitor and control in Web-browser

No installation needed

No need to know algorithms, solver, optiSLang, databases, HPC, ...

i Machine 12345ab report

N
l\(—/,‘ > ¢ & | ® trout:8080/working/osdillator _calibration2_2018-06-20_191645/oscilla

- ﬁ‘ ‘ Q Suchen

Machine 12345ab report

current state: 2018-06-20 17:17:41
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Remote Postprocessing (Beta)

e ... and for those who want to use full post processing ...

J  fBle Edit View Windows MOP Help

- ‘Approximation Data mining Optimization Reliability Statistics.
=gl 0“"”‘EC"| 33| BEEE YN | TEPHE L ELISEEIE|/SPES | SaBLABIN S

Common settings B ton matrix o 2 Anthilplot | 2D Antil plot ct w | Preferences. 8 x|
= Hide dimension selection INPUT : m vs. INPUT : k r=0.000 INPUT : m vs. INPUT : k, (linear) r =0.000 Show properties for: [Allavalable plots.
st [m ~ g v —= = L ~ - + = Property Value
nd: ‘ 4 Application
R R R B ermeLs.
Render mode  Auto-detect
=1 Hide plot settings
Pt El - . - - - . - - - . Preserve para..
Shew settings for: | Currently active plot £ 2 "| Minimun da.
x Ask before a...
[ o W . . . . . . . . ‘| Choose parm
Show deactivated o Select best d..
: o . . . . . . - . . Global correl...
= S — ;g Automaticall..
= Show param.
[ = — - - 8 . . . . . . . . . P
2 Y . ‘Show respon..
Design selection: £ - Nl Show plot ra... Al designs
5 5 . - . . . - . . . .
(%) show detaie o o 4 Subwindows.
g gl = ] > 2D Anthil plot
(%) Show design activation H gl . . . . . . . . . b Correlation matrix
4 Designtable
wly - < - - 5 < = - e b Window appearance
Selected .. Chart View
o Show dea,
& sla . L e s .« . . -l
5 1 3 s
g INPUT : m
§
&
2 =
g Activation id Feasible Duplicates Status Style ~| visusls B x
= a
5 1 01 tue Succeeded 002
& H & Custom plot
2 02 true Succeeded 002 & Path Visual
3 03 . e s am 4 Approximation
ue ucceeder
Approvimation designtable (Beta)
4 04 true Succeeded 002 |/ Extended CoP matrix (Beta)
= 4 Approximation model informat..
5 05 tue Succeeded 002 o
& Approvimation history
6 05 tue Succeeded 002 [ Residual plot
|4 CoP matrix
7 07 true Succeeded 002
|- Coefficient of Prognesis
8 08 true Succeeded 002 | Response surface 20 plot
Response surface 30 plot
9 09 tue Succeeded 002 = Rep "
. Response surface topview plot
10 010 true Succeeded 002 4 Data mining
€ 77 Designtable
1 011 true Succeeded 002 [ 2D Anthill plot
12 012 true Succeeded 002 ¥ 3D Cloud plot
- 1| Parallel coordinates plot
= k] " L ¢ Spider chart (Beta)
diff omega_damped Selection mode: @ Designs () Columns () Individual Cells. Instant visualization | Signal plot
Samples 100/100 (0/0 failed) = -

optislang -b --start-monitoring --connect-tcp --system-name Sensitivity
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Operation

"?\

“We need operating parameters immediately”




Generate and publish ROM's dynardo

= Workflow in optiSLang including MOP algorithm

= Creates fully automatic the data-based ROM (MOP) based on up-front
simulations within a predefined variation space

R T N

solver aeate_ROM create M_d Postprocessing create_report

mm Bﬁpubllsh ROM E‘j




Use ROM's for calibration dynarcdo

=» Calibration workflow in optiSLang

.qjiﬂmi - li.“ .
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