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Basic Features of eArtius Plug-in




Help
Itew i5open... ol save [l savens... | glimport... | #9Recomect @ RefreshProject o UpdateProject /# Update Al DesignPoints | (3 Project

& Enginearing Data
i Extemal Connection

@ Geometry 2 [X analyss
[ Microsoft Office Excel ; 3."-‘15:' e

Microsoft Office Excel

| (3 Parameter Set
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eArtius Optimization

component is now [ Fe Vew Tods Unis Hep
available among YNew (50pen... I save (B save ..
Workbench L X
B Component Systems |
Components | O

& Engineering Data
LF External Connection

| ¢ |

['p-il Parameter Set
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3|ﬂ Optimization Algorithm %%
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Choosing an eArtius
Optimization Algorithm

| [hd Parameter Set

il (/. eArtius Optimization

2 (@ optimization Model v o,

3 |ﬂ Optimization Algorittm 7,

eArtius

[ (Local)
1MGE(Local)
MGP(Local)
HMGE (Local)
HMGP (Local)
MGE (Remote)
MGP (Remote)

HMGE (Remote)
HMGP (Remote
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Setting up an

optimization model

properties

. @ Return to Project € Add Objective - [ Delete Objective

eArtius Optimization

5 Optimization
Algorithm

|

Optimization Model

Optimization Algorithm
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Set optimization model

Duplicate

Update
Refresh
Rename

Properties

Quick Help
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Design variables Objectives

Mame Descript.. Type Min Max Init Mame  Description Type Min Max

P5 WBX1 Constant 20 P2 WBC1 Constraint 50

P& WEBX2 Double 10 10 0 P3 WEF1 Minimize
WBX3 Double 5 1 0 F1 | Userfunction Minimize E




YOou can use
ANSYS properties

Descnption

— ~ | and user-defined

Description  User functions

Formula

PE+P4-sin(p/2"P5-F7) fu n Cti O n S

= o) o e i
o WEFT \jl cos H acos H cosh H obs

P4 WBF2

FmFem [ ———-—
o 2 ) i [

[ Verify l [ Ok
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Setting up an S i

A : 3| @ Optimization Agorithm 7 1
Optlmlzathn 4 ﬂ\'.!:l:lﬁmﬁm.nﬂmlt -;*Ilﬂ L
algorithm

F
properties ® sowe

@ Return to Project @l Load CSV file © Selectall [ Unselectall [ Delete selected
Algorithm properties Design table
Description P5: WBX1
Number of initial points 16 *
Maxirnum Number of Evaluations 1000
Number of points for approximation 10
Use convergence criterion
Minimum number of dominated po.. 3
Number of iterations to estimate c.. 40
Number of steps per Pathfinderuse 3
Number of iterations per random.. 3

Parents count 8
Children count 4

| Distribution index 05
Random Seed Value 0

Optimize from Initial Point

Create the log file

Primary objectives
Parameter Name
WEBF1
User function
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Observe optimization results in Workbench
and Pareto Explorer

= eto Drer - ptimizatio D
‘&’ File View Models Analyses Actions Window Help _ 8 x
: : = N : :
W@ FRHEB 2 BEH s b0 2 dase 2 EEES AfBEM &4 ryg R
EX|E MR- -8 R
Optimization Task v 1 xm - o Project Explorer - G\Progr., v & X
L P W "
EXT T R ey | feees R | esB.oix2
¥ f / :
# Variable Type Min ~ || 5 L * &30 . ° 78] Sensor-HMGE
1R Min °® i | I Sensor-MGE
2 F2 Min o ® | ° P ! 2BarTruss
3 P Min 410 [] ! 430 (] 1 : B] Mon-Convex-1
) ° ®
4 P2 Min . i . : Non-Convex-2
5 |P5 Continuous 5.00( ° 1 * } .| AMSYS test proj
& P6 Continuous 0.70( il o ] 4 o e 1 ° s *.[= Variables
7 P7 Cardiru ini i n 7 [ ] [ L ] [
D) F—— . - . | o
| |
- |
e ' !
Variable Value o 1000 000 41000 G000 E1000 84000 00 33D $R40 FRE0 238D 2347
F1 El F2 P2
F2
P7 =
P L _._ Y - )
na = 16 083 I f .- i
) ) - ' o
4 Point Monitor » “ ' CEH -
- : ° ;
Algorithms/Post-processing v o X - ! . Py ! AnsysCalc
Optimization Library: — Optimization Algorithm: ! A ' =
[MG&Lbray = |[HMGE -] Optimizati =
[ Coouste v Impotdata ] @ Return to Project & Save to CSV file
Property Valuz Design table
Number of Initial Poi... 16 o Convection Film Coe.. Radiation 2 Emissivity Radiation Emissivity Heat Flux Magnitude Temperature Maximurm
Number of points for... 10 1 10 0.825 0.825 50250 417.39367675768125
Maxdimum Mumbero... 1000 2 75 0.8875 0.7625 75125 554.15008544521875 -
Use convergence c... False 3 125 0.7625 0.8875 25375 242 B4593286132812 -
Number of terations... 40 4 625 0.85625 091875 87562 5 613.39984130859375
Mimimum number of 3 5 1125 073125 079375 378125 339 85525512695312
Number of steps per... 3 6 8.75 0.79375 0.85625 129375 143.96047573632812
Number of iterations... 3 7 13.75 0.91875 0.73125 62687.5 477.09454345703125
8 5.625 0.934375 0.871875 31593.75 294 37661743164062
Random Seed Value 0O
= Pararts cotnt 2 - 9 10.625 0.809375 0.746875 81343.75 588.5789794921875
p Optimization " = R Formulas 10 8125 0.746875 0934375 56468 75 462 56658935546875
[AMSYS test praojl: HMGE Optimization... Mo data Cancel |

:ﬁ ﬁ.':,
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Interaction of ANSYS Workbench
with eArtius Plug-ins




Overall scheme of
Interaction
__________________________________ :I eArtius Consol \:
4 . . Optimizers |
! ApEE / (console :
i Workbench eArtius.LocalPlugin ¢ " applications) /,: |
. (Gul 5 i
| - = .
| application) - :
l n T ——
: =) L, .
o = i ‘.
| g | :
: SAIUS. | eArtius Pareto Explorer i
\ Temoeran '\;‘: (GUI Microsoft Windows : i
N S application) |

e e e o e e o e e o e = = = =
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Interaction of eArtius Local Plug-in
with eArtius Console Optimization
Modules




Interaction of Local
Plug-in
ANSYS
Workbench |
(GUI o
application) Communic¢ation :I eArtius Consol \:
. _ |¢—viaflesexchange»,  Qptimizers |
eArtius.LocalPlugin : (console :
. applications) )
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Interaction of eArtius
Remote Plug-in with eArtius Pareto
Explorer standalone application
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Interaction of
Remote Plug-in

I/' _________________________________________________
,:' ANSYS
/" Workbench I
I
L (GUI
\ application : N
‘\ PP ) eArtius.Optimization.
1 Integrator
| \\ ___________ ~
Inter-process | eArtius |
' communication : Pareto :
N i Explorer
\\ : | (GUI *
\ SEEE i | Microsoft i
| RemotePlugin ¢ Windows
', ! \. application)
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Getting started

1. Install

Ready to Install the Program
The Installation Wizard is read:y |
Flugins 2012.0 for Ansys.

2. Add to project

“'ou are now ready ta install Optirmi: Ly sl Sl - A
& Fluid Flow (FLUENT)
Fress the Mext button to begin the | 9 Harmonic Response 1
infarmation. Linear Buckling 2 & Engineering Data v .
Select Components n_n Modal 3 Geometry v .
Choose the components Installation wizard Wl Random Vibration 4 @ Model 7
esponse Spectrum
i r Spectr 4
Shape Optimization 5 @ Setup v 4
“““““ _ k=l Static Structural & §3 Solution v
] =l ) steady-State Thermal
i[#] Remaote Plugin h i FEledri 7 @ Results v 4
srmal-Eectric — 8 |[pd Parameters
E=l Transient Structural
¥ Transient Thermal Steady-State Thermal
IEEomponentSystems | T
[E eArtius Optimization ]
& Engineering Data
o:'.'- External Connection ‘fp'.nl Parameter Set |
External Data
@ Finite Element Modeler | Create standalone system |
|
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3. Define a simulation model and select an optimization algorithm

fad B 3 Component ID Optimization Model
Directory Mame eArtius
@ Set optimization model 5 Optimization Algorithm
3 @ Optimizatio - - HMGE (Local)
: Za Duplicate
il MGE (Local)
# Update MGP (Local)
_ 3 " HMGE (Local)
i i ", e HMGP {Local)
A = || @ Return to Project € Add Objective ~ i Delete Objective MGE {REIT] DtE::l
T QE Design variables Objectives MGP {Rem Dte}
1 e Name Description Type Min Max Init Name Description Type Min HMIGE '[REITI IJtE::I
o P5 Canvection Film Coefficient Double 5 15 7 F1 Temperature Difference Minimize
2 Informational P6 Radiation 2 Emissivity Double 0.7 095 0.81 F2 heat flux magnitude Maximize HMGP {Em ote)
3 Informational P7 Radistion Emissivity Double 0.7 095 P1 Terpzeine i 0 150
E ; f : nd P8 Heat Flux Magnitude Double 500 100000 50000 P2 Temperature Minimum Mo Action 20 150
nformatio P

Formula Editor

F1

Input parameters Name

Name Description Description  Temperature Difference

P5 Convection Film Coefficient
P& Radiation 2 Emissivity

Formula

P7 Radiation Emissivity P14

P8 Heat Flux Magnitude

Cutput parameters

Name Description

P1 Temperature Maximum

P2 Temperature Minimum
P3 Temperature 2 Maximum
P4 Temperature 2 Minimum
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4. Specify parameters of the algorithm
|

- B
Bl (. eArtius Optimization
2 | @ Optimization Model v

A

3 [@ Optimization Ageesbm = 1

{_@ Optimization options |
(B oOptimization result

edrtius

5. Start optimization and wait

22 Duplicate

: @ Return to Project [E Design Table -

Algorithm properties Design tab
Description Value o
Number of initial points 16 il 8 ( eArtius Optimization
Maximum Number of Evaluatio.. 1000 ki =
Number of points for approxim.. 10 2 ﬂ Gpﬁmﬁaﬁﬂn Model w i
Use convergence criterion e SE—S—— : e
Minimum number of dominated.. 3 3 . m“ mm“ f -:.I
Number of iterations to estimat.. 40 'm'Eam' m‘
Number of steps per Pathfinde.. 3 ety ﬂ ﬂph o B
Nurnber of iterations per rando_ 3 r.ﬂ' ':]'ﬂtlm ization result
Parents count 8 Rl
Children count 4 Ex Du pﬁ.cate
Distribution index 0.5
Random Seed Value 0 | |I
Optimize from Initial Point ?f U[ﬂate
Load checked paints from Desi.. p Resume
Create the log file =]
Write calculated data to CSV file Ed & Refresh
e B2 Rename
Primary objectives
Parameter Name Primary PF{)E}EI"DES
P1 Temperature Maximum ——
F1 Temperature Difference QU'ICIE H’dp
F2 heat flux magnitude T
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6. Check the optimization results in both local and remote modes
2 | (B Optimization Model v .,
3|@ optimization Agorithip <1 -
= @ oOptimization options . . .
ﬁ'“ Optmazation resut White — feasible designs
=2 Duplicat 1 1 1
A R . Red — infeasible designs
I :
. | Informational { Point #22| " "™
aal iy e e S
t | Inf — —
i | Inf{ |- & Return to Project B9 Save to CSV file
i Infy )
. —| | Design table
Convection Film Coe.. Radiation 2 Emissivity Radiation Emissivity Heat Flux Magnitude Temperature Maximum |
| 1 10 0.825 0.825 50250 417.3936767578125
2 7.5 0.8875 0.7625 75125 554 15008544521875
3 125 0.7625 0.8875 25375 242 64593286132812
4 B6.25 0.85625 0.91875 87562.5 6513.39564130859375
5 11.25 0.73125 0.79375 378125 339.85525512695312
B 8.75 0.79375 0.85625 128375 143.96047973632812
7 13.75 0.91875 0.73125 626875 477.09454345703125 | B
] 5.625 0.934375 0.871875 31593.75 294 37661743164062 1
““““ 9 10.625 0.809375 0.746875 8134375 588.5789794921875
10 8125 0.746875 0934375 56468.75 462 56658935546875

@ SAistius
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7. Observe runtime optimization results in remote mode

& File View Models Analyses Actions Window Help - 8 X
: : = = : . :
@ (AR 2?2 BEH s bR & A5 &P EEES  ABEEMN B4R
EXE BH- &-& B2
- - Project Explorer - C\Progr.. v i X
SEE il e - | heeo--s e . W B-8 x?
# \arable Type Min ~ || °1° s * | o30 * Lt : Sensor-HMGE (]
1 | Min - ® i - P Sensor-MGE
2 F2 Min o ® ! ° o X 2BarTruss
3 M Min 410 ] ! 430 L] X Mon-Convex-1
4 P2 Min . b ' M o ; MNon-Convex-2
5 |Ph Continuous 5.00C ° ! . X -] ANSYS test proj
E P& Continuous 0.700 il o () d - ® | . : L——.IE Variables
7 o7 Coriru e 0 7 ° | ° I
2] Fe—— : . - . . L
| |
; |
Variable Value i 1000 21000 41000 61000 81000 94000 200 3330 22.40 2260 1280 1397
= E| F2 P2
F2
Pz E|
o S | I T N )
nn X I ) 09z f t = i
4\ Point Monitor [o Statistcs o & . 1
- - L] ' L] !
Algorithms/Post-processing w o X - : nsr - n :..[B AnsysCalc i
Optirization Librarp:  Optimization Algarithn: A~ . . ; - Datasets f:
' P L
MGEA Lib HMGE ® . L
MeaLbay - -] . ™ . ,
[ Calculate - ][ Import data - ] ® f - ™ [ Varables - Varables folder -
I |
Property Value » ' 077 1 1 . 5 :
Number of Inttial Pei... 16 - . ' » i
) L] ) \ Value
Number of poirts for... 10 * . \ )
- a 3 . Vanables
Mapdmum Number o... 1000 077 0.2 0.87 09883 1000 21000 41000 GI000 81000 84000 Descrption
Use convergence c...  False P& P3 - -
e Cbject Type Variables folder
Mumber of terations... 40
Mirimum number of . 3 ] reportl | £ Optimization Libraryl 4 b
Norercfstepa per.. 3
Mumber of terations... 3
Random Seed Value 0
Parents connt R’ S
4\ Optimzation |, Anabsis | s 4 “quDataBditoh, Formuizs | Optimizationiog | Euotion] >
[ANSYS test proj]: HMGE Optimization... Mo data Cancel |- 4 1540
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Intevac Use Case




-

L]
-] INTEVAC
< “We beta tested WB13 interface with eArtius
er HMGE optimization using our actual design for
R next generation vacuum tool product
development. That included direct Solid Works

. e S | parametric geometry change, Design Modeler,

L@ coieey v, 2 @ Egneerinabata ~ M2 @ egeeravaa -, 1NErMoO-Electric and Transient Thermal radiation
>3 (53 parameters 3 W oy~ ,——=s @eemery -, With APDL snippets. We were able to quickly

Geametry + @ ol ¥ a1 ~« improve our designs, and product is very easy to

) - D 2 . ~* use—absolutely no barrier in fast transition to

7 @ remts 7, 2 (@ roas .- design optimization. This ease is a unique and
28 |Ipd Perameters L 58| Faramcies - most attractive feature of this new product.
Thermak-lectri Transient Thermal ANSYS customers will love it!”
_— Vladimir Kudriavtsev, Intevac Inc, Santa Clara, CA
3800 |

[pd Parameter Set

.: . ® ¢ L 4 : Y % L 2 ®
o0E -? oo
.‘\.. o “0‘ S
Pogress e "

Gl o 0 &= = — —— — m— * ® ()
8 (' edrtius Optimization 1 Status - o & Lz C _ L ¢
™ - L ]
2 | @ optimization Model v o, 2 Updating the Optimization Algarithm component 0 ° QQ o® oy .
| = St ; ; .
3 | @ optimization algorithm 4 il - @: ) ft e % e
a0 "- o o s
1 I )
edrkius e i o
L
L ]
0 i i r" - g
L]
- %
a 10 0 £
= v B %
o ~
1 Type o Drake|Time
1 ey
2 Informational | Prepared 4 points for calculation 3I5/2012 6:15:47 PM - o
3 Informational | Received new points For the calculation 35/2012 B:15:15 FM W (' eartius Optimization i
4 Infarmational | Calculation finished successFully 35/2012 6:158:13 FM z | @ optirization | L5
5 Informational | Point 158 calculated 3i5/2012 6:15:08 PM 1
: : 3 |D Optimizatic S -
& Informational | Point 167 calculated 3I5/2012 5:44:54 PM B oOptimization options
7 Informational | Point 186 calculated 3(5/2012 5:10:45 PM el
g Informational | Point 185 calculated 315/2012 4136133 PM B
)
4 Up&(e
%




Questions?

§9955
)
O\TAVALY

'

ﬁ
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