I ' S 'IDAJ CAE Solution Conference 2 0 ] 3

New Value in CAE & CFD Industry
( modeFRONTIER

=) (1) =2: N W &5 N:R) VA2

ZF R LI T EmodeFRONT IER
T%ﬁi*‘ C <& <EE

IDAJ
BOARER

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

K

e ESTECOA & AT

« modeFRONTIER 4.5 it 4

A

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

ESTECO AR &1t

A o e e L e

ESTECOX al & Bk 77 s, &

IS AT R TR, T B IR B %
T FE I B .

H 2 E R R 58
B LR RE R,

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

ZREHhsE

—xK

LAY WS

]
HH o

)

5
s

R R B B e Ak
e AN RN IR AL N T

T

T3

ESTECO# 45 T

Eias,

=
S
| ]
=<
—
Q
=
=

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

IDAJ H20014FE#2 N T

@ PR AR B B

. £ 1D
P *

& HEADQUARTERS

Trieste- Italy

& INDIA
Pune- India

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

ZRPom
FEIE 300 EBRE T, oA T &4 TkAT I,

Petrobras Mitsubishi Electric Toyota
_ Corporation

Whirlpool Volvo

Embraer Nokia Siemens Ferrari
Fujitsu Laboratories

Honda : Ford
Kawasaki : :

Polestar Racing Hitachi
Mazda Shimano

Sony
Jaguar Land Rover BMW

Bombardier

Nissan

Yamaha

Continental

Piaggio

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

BTG

olympic K1AEHIRE J1kF 1R
FEAR T 3%y #E AT 13%
EMBRAER CONI - FERRARI
KEZSSBMMAELZRIE — IERRHT25
64N HRUR T 24 /N ; , MEEERE T4 SEHAREIE20%, BETRMEE
JAGUAR — LAND ROVER AlcHiS Wb 10%

e chi BOMBARDIER
7E J5 4 T Ak o R B s (A R b 24 ] : iy
00%, R IASE  pEnsRNEMREAy ) TRIES0000 MR

B, XtEbbAEi R ee i EI50
FORD BMW

PIAGGIO &C.

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

£
2
|
e e o e i et =
. - N - -
P ¥
| = =
QQQQQQ = ‘
s T e Tt o o
e R
L Hi
i EEEE S
= e e e
et " b  Siven
L | =
"
] P ) (e
a R “taa
< o ——
4 S e
A ~roven
“
S

mode FRONTIER

=N ZHIRSZFRMMUHNERT 6, BES5HE=TTTET
5; B;?%E%;%EE A eME s AR B BB, BT T
RIK o

Copyright(c) IDAJ Co., LTD. All Rights Reserved.




ICSC2013

SOMO - FEFE T
S —
0
o= SUMO
B— i TFWebfR T R, itk
B TEMEMEHE

BAG RIE &
RGg &2 —ik

&
a
8
=
3

.

ol f

|

|

‘,,a P .
: BT
I - . -0 | )
“EEEER
e Ll Rl
= e AR IR R
2
ma— - -
H TEE B
FPalrihi
, ‘
i mE | I 11
5 hreLuell
! EI R RR g
-|||"||||||||||||||IIIIII||||||||| EEREEERS E

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

MF4LV — P g

£ 5% T LabVIEWI ThEe 5

4 modeFRONTIER I Ak, 2 93

ModeFRONTIER for
LabVIEW yNATIONAl

v | F SE 56 R0 1 R EAR A
v e/ R B I S B AR S il = R S R AN [A]
v Tl %] 48 SHIL &R G e EAE 1 B AL R v

v “HERHEH” BE RGNS

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

INSTRUMENTS" il




modeFrontier 4. 5 AR E /42

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

ICSC2013

10



I B N R R S IHI

X DU AR BE 4 B %

28 6= it R S 34

R TR B SCHRF

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

ICSC2013

11



ICSC2013

FIEE AR FRFAE

1, modeFRONTIER 45,0 b20130506 - Project: structurel_analysisprj (:0)

= 2
File Edit Project View Tools Help 7
PadBEbh s s S8 0 R3E@R(EY k- E d - H w2 e A |- b & - |@ < signin

| 68 workow I E¥ Run Analysis | (5 Design Space |

B% [Goan

— width  height radius1 radius2 L1 yield permissible_stress
58 workiow

- a4 @9 da a4 ﬂ i "

&[] CAD Nodes
B can

&[] CAE Nodes
¥ Structural_analysis
=-{&] File Modes
{5 transl_iges
A Goalodes DOE DOE Sequence cAD Structural_analysis results
28 constraint_stress

%y obj_dis omg 7
oL E00c Ho

P ')S 3
] 4 obl_mass COmm Cms o y
{5 Logic Nodes
328 DOE transl iges stress_mises
V End
B scheduler L&

B .:inaule Nodes
gy disp i
+Ld, displacement disp

] height K X %
So[E] £ ¢ ]
au é & F =,

i permissivle_stress

] radius1

B radius2

L, stress

[}, stress_mises.

L&, volume 2, Tl &

& width 0~ N 0‘

T yield

el

volume

@
w
w

displagement

7

obj_mass constraint_stress obj_disp

S
| &: workto.. | T Properties|

Ready [

SOMO: Offline | Grid status: not available | | Mode: EDIT | modeFRONTIER 4.5.0 b20130506]

B 5 KIGUIR] BATES-ANBr BOE N B T B 22T R4

12
Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

& {7Z] Bubble 4D (1)
[l Bubble 4D - min_f1+

2
{4 History (1) 10.17| 27.82
History - min_f1 on 0.47 3790 121
Parallel Coordinates (1) 10.14 f.gﬁ‘ 158 2
Parallel Coordinates 09 =

-3.14 -1.40|

Clustering Charts (2) | |
2] Dendrogram (1)

{iz] Dendrogram - HC_V
{4 Clustering Summary (1)

A Clustering Summan
& RSM Charts (2)
= | Explore 3D (1)

& e
| | Explore 3D -1_KR_ mi
) 24 RSM Summary and Log i E: C]
(] SOM Charts (2) 1 il smenvonize A min_2
& %) SOM Components (1) i : . i ath

[F3] SOM Components o

Disfribution Analysis Su

[A] Statistics Summary- Rest
& 7] Distribution Fitting (1) | CiFeasible
7] Distribution Fitting 1| ¥ 4 e
=[] Statistic Charts (2) x 2
= E Correlation Matrix (1) | 3 Q virtus!
| Correlation Matrix - { N M Feasible
=[] Scatter Matrix (1) 1 & 8 Urikadie

[EZ] Scatter Matrix - x.y; -
-4 Funtions (7)

&3]

Design ID

281Q Search

AN R

| Grid status: not available | [Mode: EDIT me

B 5 KIGUIR] BATES-ANBr BOE N B T B 22T R4

|
|

¢

s =

| Ready

13
Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

EH-

3 R RETT T

&) modeFRONTIER 45.1 520131025 - Project: pipe_obstacles_CATIA.prj [=]E] = ]
File Edit Project Window Tools Help I
Lagdhkh && L e (2 4100% |~ 5500 7

E Show/hide nodes from Palette l XS ‘

|&D |E* <4 signin
Logic Nodes =
== Workflow Tree ¢ { [T
|22 scneduter 7t || ¥ Logic Ena 7 || 3¢ LogicFai 77 | z
BE Worklow |@ Logic stop g H & Logicf T [|E[i] Queue Start S I =
# [©] CAD Nodes l"!g Logic Switch % “ &, Synchronizer Stat 17 [] Sub-Process Node Y7 |

# {#a Data Nodes =
@[ Goal Nodes | Scheduling Project 17 I Ly
® Logic Nodes

Data Nodes
i%] Input Variable w H% Multiple Input Variableg’s HLZ', Output Variable w |

i%] Vector Input Variable 1 ”@ Vector Qutput Variable ¥ “% Transfer Variable w |

m

1, Input Parameter 77 | output Parameter v |, Bufer Noge ¥ |

|@. Expression Buffer Nodey7 Hgg Input File Attachment Y7 [IBg:, Output File Attachment Y7 |

tch23 i

Goal Nodes g“D I
] o]
l*“ Design Objective b “iﬂ Vector Objective v [l.ﬂ Design Utility b I u[]o—
,,,,,,, Design Target M Design Objective+Gradigat |3 Design Constraint | S
— o e || ight | 3% w
i Properties [ @ = = =
[ No Properties OK ] Restore ]

I ﬂagglnlarsecﬂﬁl

Read)/ | Grid status: node(s) 2 | |Mode: EDIT |modeFRONTIER 4.5.1 b20131¢] |

I T P T
4y, A, AT TR AR IR — BRI, b s O
F A T AR SRR A b 2

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

14



ICSC2013

ERATRRER

. "
s modeFRONTIER 4.5.1 b20131025 - Project: pipe_obstacles_ CATIA prj [=la] = ]|

File Edit Project Window Tools Help q
CaEh S22 E @R CY ah | PEd P v« NESLPDsS BOASESE B~
|55 worklow | E¥ Run Analysis
- 2] ShowyHide charts from Palette S5

! Design Space | 7 SignIn

Designs Charts -

S Tavles() | [ History 77 || Mutt-History Y || Mutti-History Ribbon 77 | :

8 agig::;':! ‘E Multi-Vector 7 H Scatter Y “E Scatter 3D v | (2 orss

- 5 SFPREY | 3 Bubble 77 |73 Bubble 4D Yr | & Designs Distribution Bars? | | g;gfg,g

I C-hsﬂr;;Robusl ‘@ Parallel Coordinates ¥ H Broken Constraints Yy ”E| Designs Summary v | 0.312

K Functions Statistical Charts M g::gg

‘ Correlation Matrix i H Scatter Matrix g H DOE Main Effects T | g:;:?

{58 DOE Interaction Effects 1 ||Z] Halt-Normal Plot 77 |53 Factor Anatysis vr| 9136,3

‘ Effects Matrix b I Student °r “E] Overall Student g |

Overall Student 3D %4 I ).312 7

Distribution Analysis Charts

\@] Probability Density Functigiy H[E Cumulative Distribution Fg'z || Box-Whiskers w | 0.763
0.644

i i v 77 catenaries cnE | - 0300

Restore 0.869

0.312]

)] 18.00| 56.00 0.0 1E- 0.502|

|1 O RNDDOE 40.00| 22.00 0.0/ 1.66E-2 0.763|

281 Q Search

Ready| |Grid status: node(s)2 | |Mode: EDIT |modeFRONTIER 4.5.1 620131€|

EIuﬂﬁﬁiﬁ%ﬁ)ﬁﬁ‘éﬁ?ﬁﬁﬁﬂﬁiﬁf?ﬁ%ﬁ, R\ LA R 4 TR —
. RSk, FPETLAE TR P e — A HHIdRA, s o
F B TARRAE T R AR TETT 2

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

15



ICSC2013

%% O0—— —“Micense

Flipi=Ead N

v TEMFE O (8] 75 8 #4752 HilORS N
v RFEE—"licensefic &

v EmFEEOBEBEFEHEOITHIE
v EmMFEE OES#H 5 E

Edit Project View Tools Help :

" New ~N | i3 modeFRONTIER Window
<l Open ~0| i License Manager
|7 <l Openin New Window =* Grid Manager
[=] Save ~S %7 Install MYNo
.5 Save As ~W
i Save Batch XML

<3l Open Recent Projects >

Data Wizard
i Workflo )

16

Copyright(c) IDAJ Co., LTD. All Rights Reserved.



AEIIEE

ICSC2013

GUI g

LAEB K206 v@RE ¢ CEa" ]
B [=1] {4 Workflow | (£ Run Anakysis ;’ﬂruw!n‘r
|
A 5] |eno . G 23 @l ook e
L " @ TN T A UTT IR T2TOR DRSNS Tamle [ 4]
n v ables (1)
—_— v {f Main Tables (3)
- 5 Designs Tatke
5 Doe Table
T Robust Designs Table
/ é —L v [ Chans 2y
p=) nlj :Z' v ‘;‘;Ew' Charts (1)
v History (L u
J é dRb AR R YRR ¢S &b w [ Sutsti Chart (1)
7 £ [ 55 Workflow| ¥ Fur Analysis | (5] Design Space| v B Comelation Matrix 1) x
Correlation Matix - |
kM D . Desiges: 396{evaluated) TR
», AP N I i
J 4 TR paran 8 ) No Filter Reset i & Farsonicie: & ) ;
QAR /73 E Last oL Dlfroputes »
Eo o ] 1 3 G
%.I’: % Fiom L e T—— ] 0
3 5 I
‘/ E/] o Real ™ Feasible O valid :tfuf““l:df& ':::"‘] :\:iﬂible “v = 15 ol
G-IN STA itle istory - y on & 1 5
Mvirual ¥ Unfeasible & Encor DESIGNS CROUY Table Design Task i
|_Desian List PLUB'!H L| Frame Width 492 : |
CABBARA B FSES VO hh bl W 5 T8 A | R b0 PROKCTSAM) T Dengm: 38 N
(55 workfiow | L Run Anehysis | 5] Design Space| LICENSE CHECK Real & Feasitle. .. 224 H N
0n - Workflow Tree 2, ) Main LICENSE CHECK Real & Unfeasi.. 123 1
B% LICENSE CHECH Vinual & Feasi. 0 10 ' !
LICENSE CHECK Virtual & Unfea . 0
&5 workflow x ¥ LICENSE CHECK! Real & Error De . 49 = 2] — = =
v A Goal Nodes | Vinual &Error.., 0 -
2 Constraint I_I——| ﬂ v Craphics o ; TEE
g min f] , i Files | Antialias S
“gmn f2 Sack on White... @ A Bl _' =t T
i = rrmnn eat LR 3%
v i{1ogk Nodes cikn 1. \v;r:te file Select Design T boparses [ I8 g W E (Hika) A\ _lu aa | g 3] “.
o [ Hame | Reacy Grid status: ot available Mede: EDIT modeFRONTIER 4.5.0 B201305 13
> 00—l b O—b P
# T E ' V ] v [ 00001 [proc] Directory H 0 |
oo o w > X cak_00020 Dire cxory 2
NSCGA-N 1 cal( Z 5 ) * (5 00001 [log) Ditectory 10
\ | — > @ ke 20020 Directary
Fi \ File ]
f1 Lty #sz pi| U [Ososnl MRS MR LRSS (] 8
] 0 100 IDG 300 400
00 ‘ - 13 oK
v Node Graphic Progerties [ | v v
) 4 L
I , ; 2| i = :'| % Ii
:arm ::I:mm min_f1 " o min_f2 ™. Constraint j D g EE] 1‘1[
Background % i ] Legend
:,T;;g;:‘:::d !ﬂmwuw ®al-Feaside @vicwl-Frasble © Redl-Unfeasible @ Vitial-Unfrasitle @Bl Vidual-fror  fuening @ Wissing
Label Pasition | Top Left Grid status. not available Made EDIT modeFRONTIER 4.5.0 520130513
Label Orientat| .. | Left1o ki
Orientation Leftro ki
Icon Size 6
Border Width 0 @ FANEE
. & Y [y %] 2] 2] (%= [0 [t] S8 2] f8

] mput Variable

| 'E3 mpur variante | L, Output variable | ) Transter Vartable | ) Vector input Varanle ) Vector Output Varabls |

Copyright(Cjees G st o bl

Mode: EDIT

17

modeFRONTIER 4.5.0 b20130513



ICSC2013

0
[ NaNs) CATIA Document Properties
g:,itCATlA ‘ EditCAﬂA Parameter ‘n Test CATIA | CATIA
cument Driver 9% Chooser ‘¢ Configuration | %Fre&rencesJ ‘
K s , — e - )
¥ CATIA Document Properties
Name Catias s
Description
Document
Script File

Do not calculate structural analysis |
» CATIA Document Advanced Properties
» CATIA Work Space Properties

it esreco. integration wh workflow. WENode
mag 302013 11024
> Export

unning fucally on external Vi
mag 30 2013 11024 Host info
©S Type: UNIX 64 bit
» Screen capture Hosiname. speedmetal esteco.lan
IP Address. 192.168.2 184

| MAC Address: d4bed939244e
57 onm s Corana | o o] | 9 coca | mag 30 2013 11:02:42:6065 Test Selup for Integratian Job Class

I it esteco integration wh remote. WEInt2gration

‘ ‘

7 Chack ANSYS Warkbench version

—— it S -

KX

mapg 30 2013 11°02 43.22
— - oz—
| Cancel _/H_QIL—
[ u____ﬂ e NG e

| Close I

18
Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

AT IERFEH

[@ Workflow | E# Run Analysis hﬁ] Design Spacs!
Filler Desions Summary 1001 Designs 54.0%: Feasible(544) 45,0%: Unfeasible(457) 1.0%: Error(19)
@ No Filter A R T e W e
© Last @ @~ [Main
Real 7] Feasivle [ valid CHECKOUT FEATURE = mf_batch_npe -
[¥] virtual [¥] Unfeasible [¥] Error CHECKOUT FEATURE = nf_batch_advancec Real-Feasible (313)
MESSAGE License Available for Plugi
- - - - CHECKOUT FEATURE = mf_batch_base_rsx | Real-Unfeasible (270)
: MESSAGE License Available for Plugi 8 __-Virttual-Error (14)
MESSAGE License Available for Plugi Real-Error (5)
MESSAGE License Availahle for Plugi ™ .
< — P— » inual-Unfeasible (185)
--------- Virtual-Feasible (214)

(\_ C
@
(9]
Dl
%
n

32,51
o 3071 8
Info Design Lé 27561

‘ Real Completed 253
0 Feasible Valid 2259

& name Size |File Type|Lasth... 20 : A AR MDA N s R

S 0 00000 [prog Fllsfo.. 2507).. = 1 15 2 25 3 35 4 0 50 100 150 200 250 300 L4
- ) calc_00000 File fo... 25/07/... | min_fi 1D .
@ )i calc_2_00000 Filefo... 25/07/... | _
@ ), write_file_00... Filefo... 25/071... |~

= 1 00000 [log] File fo... 25/07/...

it “xAE” FEBITAIIE, FHEE AT R ER A B s e it
&, FFEEVI IR H SRR

19
Copyright(c) IDAJ Co., LTD. All Rights Reserved.



ICSC2013

AT IERFEH

©) From To
Real Feasible Valid
[¥] virtual [¥] Unfeasible V] Error

Design List

&l(a[=]

4 239 CATIA_00000\pipe_intersection jpeg =

Real-Feasible (313)

Real-Unfeasible (270)

8 _ Virtual-Error (14)
Real-Error (5)

intual-Unfeasible (185)

Virtual-Feasible (214)

AT AR 2
o SEAREHULE OB PN A BAEIT SIEAD
. K CHRATTE, PE AR B ER)

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

20



BT R

ICSC2013

SR
7 (AU [ AT Pt
AT % B AR

Filter Designs

(®) No Filter | Reset |
() Last

l;\ From To

™ Real ™ Feasible # valid

™ virtual ™ Unfeasible ™ Error
Design List

Summary

PRIEIREAS

AN

Efdﬁn

JIANNIEATH

Designs: 966

Feasible(765): 79.0%

Unfeasible(201): 20.0%
A A A N AT
Main | Charts Gadgets m

Error(223): 23.0% ]

i e

2844 2845
-
28

2841

Qa00 e~
InfoDesign————
Real Completed E @
2847 Feasible Valid

LR |

|+ Name Size File Typela... =1

¥ [ 02847 [proc) Direc... 11/10...

» [ calc_00000 Direc... 11/10...

» [ calc_2_00000 Direc... 11/10...

¥ [ 02847 [log) Direc... 11/10...

» [ calc_00000 Direc... 11/10...

» [ calc_2_00000 Direc... 11/10...

S 02847.mml  3,2KB File  11/10...

 designdata.h... 4,8 KB File 11/10...

@& -

Eng
Id Start Time Elapsed Time

= FrontierBatch glo, mag 30 2... | Oh:Om:12.617s
= DOE Sequence glo, mag 30 2... | Oh:Om:12.606s
Des#g gio, mag 20 2... | Oh:0m:11.566s
L_calculators gio, mag 20 2. | OWOmM:11.559s

Des#9 gio, mag 30 2... | Oh:Om:12.055s| |

L Calculatoré gio, mag 30 2 Oh:0m:12.053s| ]
Des#10 gio, mag 30 2. | 0h:Om:11.551s
L Calculatoré: glo, mag 30 2... | Oh:Om:11.549s
Des#11 gio, mag 30 2... | Oh:Om:11.547s
L Calculators. glo, mag 30 2... | Oh:Om:11.5465
Des#12 gio, mag 20 2... Oh:0m:0.75s
I | calculators glo, mag 30 2. Oh:Om:0.7495
T»Des#n gio, mag 20 2... | Oh:Om:0.651s
I calculators aio. mag 30 2 Oh:0m:0.655

J02RIe

calc_00000/proc/pipe_intersection.jpeg

Legend

(] %] [@] ] @]

f @ virtual

I x

4]

0RO 1o

Design Data 2%
T vawe

roente]

ID 1669
isVirtual ¥ No
isUnfeasible ¥ No
isError ¥ No
x #¥-1.14
y ¥1-1.98
f1 [ 45.20
f2 [ 4.43
f3 & 8.8611E0
min_fl & 45.20
min_f2 #4.43
Constraint_f1 %% 4.5196E1
Constraint_f2 % 4.431

—

=l

® Missing

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

@ Real-Feasibl ® Vi

Running

21



ICSC2013

PR~ m It % B A

rﬂ modeFRONTIER 4.5.1 b20130911 - Project: tut_subprocess.prj
File Edit Project Window Tools Help

LadBPh &S0 yRER CO|Gma kL -ENE G- Bw 28| Qs |- && ke -8
|Si;w::nmwi'[§§ Run Malysis'iDeslgn Spacs} £ signin

i
3
4

"2 Workflow Tree Lo (ED Main |

E§ Workflow

=-{%] Data Nodes

HWa
Tab
Rc
L vor
&[] Fite Nodes
é} transf_geo
£ [# Goal Nodes
~“eqy min_weight
28 weight
=) Logic Nodes
o

s
L et
run_solver
¥ Scheduler
2] Script Nodes
25 run_geometry

a b c

i da W

DOE DOE Sequence run_geomelry

=] m] I:I = EXIT
EO0c0——pl fno 2= e
OmE e

-

‘ sejusdold []

0
[ECT
transf_geo

e
F)

weight min_weight
< %,
o~ ¢

< m

beam geomelry

k.

START run_solve l EXIT

-Ready \"

HVYXR@ >HELHE

L2HIQ search..

| Grid status: notavailable | |Mode: EDIT

o > g@c =0 o
]

Sub-Process Node
FIHE & X F#ERE, AR TEEEE R

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

22



A AR A

ICSC2013

r
Ej processMODELER 4.5.1 b20131028 - subprocess.prc

File Edit Tools Window Help

AR FRER CO|(RL =N B o |8 @2 8|5 Q0w ||k
58 workfiow| s RunLog|
"= Workflow Tree o4 5D main

B E

EQ Workflow

-{%)] Data Nodes
92 beam_geometry ﬁa
LB D
E’% Stress

= [ Logic Nodes
— exiT START
-mp START

a
B EXIT
& [8) Script Nodes ! »c ,h > y
=2 run_solve e

B Properties

~
Background [uM #FFFFFFO0
Foreground W #o00
Display Label
Label Position |Top Left

Label Orientation |Left to Right

4|4 |44

Ori i Leftto Right
Icon Size 36
Baorder Width 0

%+ Input Parameter

[ ] Name | Variable Type
[

| % Input

IE%OI-I‘EDUI.

| [, Buffer Node | ° Input File Attachment|

Grid status: node(s) 1

REEER ERN R 2 S AT EAE, i
A PAAIE HIE A 2 2R 0 H LR AR PR AE AN ey HH &

i

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

£l

TR RS R — ALY
SEMNARER, HERA
TAERBITTIER R TR,
T8 MR TRE vt [ RRBT

Copyright © ESTECO SpA1999-2013

23



ICSC2013

e — AN TF R R — AN TAETRRR,
“h B TP \ IS B M

START run_solve I EXIT
o o

Def Stress
N
O O

—FREE R DU — AT B R TR S IREHE
R IR Y R >R

%V X O 313 HE)E
o ) (o] ) [Bs] (] (][] [98) [E2

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

&0

Hl |

24



RIETNETF

14

ICSC2013

= RFERERGRERFIHITRHEEHEE (Javascrpit)
= A UAERR (g, RE, /%, 5%, DesignDB)

Fils Edt Project Window Tools Help

LdEHLESS RYREN

| 55 warinow [ i Run Analysis | (5 Design space|

" Workflow Tree G [ wain —
S & Rt

o Edit Options View
%g;ﬂgmm LT T
Yoo [ 11 Expression Buter e ax

23 InputScalar2 & input Data

2 InputScatard T Inputseaiard

L, outputScalars T InputScatarz

gic Nodes

13

=%

B Scheduler

& {E] Saipt Nodes
A Calcuators.

[l £dit Node

& Edit Node

Description |
Tpe |
Expression |

= Data Input C{

1] InputScalaf
't InputSicalat

=

_ | Name | VanableType |  vawe | Express|
0 |inpufScalarz _ Vanable 58 1
1 Variable 0.0

Name
& Basic Functions
@ abs
@ mp
& interp

if

8 b=pow (test (InputScalerZ, InpucScalars), 2):

10
1n

L1z
]
B

teac(e,q) {

24f (e < 3.0

o

-

Description

:a.-w’ s o operaos e

PC Insen | windows-1252

= Node Graphic Properties [ [

id Expressiont
Name Expressioni
Background [ #FFFFFFOO
Foreground ‘M #000000

OisplayLabal  [¥]

Label Orientation
Orientation

Joon Size

Border Width
Frame Width
Frame Heignt
Caliapse All Con...

Label Positon _[TopLel

Leftto Right
Leflto Ry
24

i

2
2
B

cancel ]

O | IO | T | R | Y

e Je = ) e JEa )

T | | Il =

e JCome )L m ] s ]

[ | Y | T || Step | Tolersnce | Format | Awangsment ||
« JC s s = oo I —r

TR | S | E—— ]

[ || | ——

';5 Input Vaniable | Output Variable | (G Transter variable | o™ Design Objective | £ Vector Objective | 25 Desion Constraint| e Vector Constraint | i) vector Input Vaniadie | (53 Vector Output Vanable | [51; Expression Bufier Node

Ready

|| Grid status; not available

| Mode: EDIT

modeFRONTIER 4.5.1 620130823
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InputScalar13
InputScalar2
N\ .
4] N
ﬂ -
(@]
Expression3 I
1 lde]
Expressiond l%
123
DOE  DOE Sequence Calculator? Matlab12 [i Exit11
o o 4
H |W Yo o] EXIT =0
BOOo——[ 15 >EEEE o S o—
One COEE NEE
o o T O
E;%

Buffer10

FEVFVF 2 B RRIE AT R IIBFP AT
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AETRE YA =

Ea 1B =N EPTRE bW Sl Rb v e X/ A kL

1800 Main Window - modeFRONTIER 4.5.0 b20130708 - Project: padre.prj

PadEhESARYRESR VO dd kLW E 8 =8 Q0% |~ kR b -3
| 55 Workflow | [ Run Analysis | |5 Design Space |

000 (g Workflow Tree | 65 Main

55 workflow
v [ Data Nodes
h

21 InputParameter ﬂ o

InputParameter r

Wr

' Objective DoE SIMPLEX ¢ he dulingP)
v gic Nodes omo Mo EXIT y
. I EOOO o Hilo
’j DOE : Omm %E £l
Exit3 : T
B3 scheduler
SchedulingPrj20 i«[ J’, %
5 ® ®
v . Lb"
000 [ properties ‘o
No Properties Objective

3 [@ search
000 Rz |n;;£'§i§rh;:|-

Name |variable..| 5 N Lower B...|Upper B.. | Central..

r Variable 0.0 0 10.0 1000.0  505.0 . . 0.0000E0 Orde
InputPa... Variable 0.0 0 -1000.0 1000.0 0.0 1000.0 K X 0.0000EQ Orde

| ¥ mput .. |2, output. | [gy Transf.. | i) vector .. |3 vector.. | M pesig.. | #fl vector.. |28 Design.. | % Vector.. |9y inputF. | [ uffer.. | outpur.. | % inputP. |

Ready Grid status: not available Mode: EDIT modeFRONTIER 4.5.0 b20130708

VXK@ > Bl S EE

Copyright(c) IDAJ Co., LTD. All Rights Reserved.
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Objective
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E modeFRONTIER 4.5.1 b20130912 - Project: sequential_cptimization.prj

File Edit Project Window Tools Help

J

CAdEl S 6 sTRER| OO mdH | kLN E -
5% Workflow [@ Run Analysis | (5] Design Space |

20 5 Q100%

|~ &
£ Signin

»|

"< Workflow Tree 2y 59 Main

= E

150 Workflow
=) Data Nodes
% Lower_bound_H
[, min_surface
2, min_volume
[ ¢5 Pareto_Front
%ﬂ Upper_bound_H
=] Logic Nodes

gsg

y Exits -

~-222 DOE DOE DOE Sequence

Upper_bound_H

o

Lower_bound_H

|

Global_search

EXIT

Refinement
EXIT

~ (& Gloval_search 4 [ sialey
-[g%] Refinement
38 scheduler

tae

radius
7|

DOE MOGA-I

>0
=2

heigth

o

e

Bo >330 Bl

i

d 4

t_]J voume Lol surface

—

4
L)
& |

vol_constr obj_va

(o)

I

%
L’
|

obj_suf

DC

Pareto_Front

Optimization - global search
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DC

|Mode: EDIT

DOE
o ]
o
Ond

44

NBI-AFSQP

| sawadoig |

a4

sle,

o

vol_constr

Optimization - refinement
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X R TR AU F5

- i
[E2] modeFRONTIER 4.5.1 620131018 - Project: project example.prj [E=SSEEl )
File Edit Project Window Tools Help &
LIBBESOEB YRR IV ES b -8
| 55 workfiow | &% Run Analysis | (5] Design Space < Signin
i e
Tables ai tes’
Load an existing MCDM or create a new one. For new MCDM models, choose the dataset, atfributes and designs.
@ New MCDM
() Load existing MCDM
1. Choose the Table S B
[ - Nanhe [ Size | Type | Total 1
Clusters Table - HC_WARD_3 6 | B Real 17
| - L Real(Broken) 0
M virtual [}
B vittual(Bioken) 0
Doe Table | M EnorReal) 1
iNSGA ) | O Enorvirtual) 0
;Fé}iﬁslt;ores Table - PCA_0 1|
P tions Table - MDS_0 |
SOM Table - SEQ_SOM_0 ]
SOM Table - SEQ_SOM_1 |
2.C e the Altributes y your Data
B Mark Selected ~ Bl SetMaximize selected ~ FY Mark Selected [Ef Unmark Selected KX Toggle mark [} Mark All [ Unmark All fif Mark Pareto
\ Attribute Mm[cateory| ®wx [ my [ @n | Rre [ Aminn [ Amnre
[0 [Fax Oun 101 270 158 158 2977 -
[ [guH -1.47| 138 7.86) 7.86) 7.98 1
2 (W= [T 0.1 251 8.14 814 2024 =
(3 OuH 283 567 567 172
[4 [ OUH 056 8.94 8.94| 16.56,
s [/OuUtH 266 1.17) 3.35 336 36.69
[JOutH -1.04 -0.30 48,95 4895 432
CIOUH 1.79 223 6.55) 6.55 2440
C1OuH 2.27 -0.99) 1017 10.17 27.82 |
Ready | | Grid status: not available | | Mode: EDIT | modeFRONTIER 4.5.1 620131018

BRwhat-ift7 5t Rk B & i) s iHiE 8%
R BE T & ) e S T AR R
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ZHERRRITA

\
/

2T F S

T HAH BN EE X

A2 B AT Al¥E N AH B HER

SFARIRIEE: 21, GA, Hurwicz, Savage, AHP

Check the results generated by the selected MCDM algorithm. Adjust the algorithm parameters reflecting the user's preferences to drive the decision-making process.
B Weight M Alpha hi Attributes -
0.00 0.10 wl;.lzgnl 0.30 0.40 :‘4 Attribute Goal Weight Alpha ﬁ
M 037 100
" TR T R [ e 025 100
min_f1 027 1,00
0 1.0 0.1 10 =}
min_f1 — 'S
(A2 \\!"\'\ i 1N e i
1.0 0.1 10
min_f2 <> O
[Eh RN kv i IMypgrgeg (LA R
1.0 01 10
0.0 Lo 20
Alpha
D f1 2 min_fl min_f2 Rank Value
445 2.08 3.01 2 0.916
Prefarence . 404 218 274 218 274 0.916
) ] anz 2.07 3.14 207 3.14 0.915
A F .489. 2.07 3.15 2.07 3.15 0.915
0 02 05 0750 2 139 2.24 2.70 224 2.70 0.914
Inaiference 1136 2.24 270 2.24 2.70 0.914
110 2.36 250 236 2.50 0.911
0 003006 009 0.12 NN NNna 471 2.38 2.46 238 2.46 0.911
' DNNMBBDRM T 0 6 0 5 1 2 3 3 8 7323530 343 30 3613 1410 15 17 11 2 16 16 1 499 251 234 251 2.34 0.507
Dusign s 212 253 232 253 232 0.906
456 254 232 254 232 0.906
First Designs | 25 %] 474 2,64 230 264 2.30 0.902
— 346 268 225 268 225 0.901
14:21:45:402 ####4# ATTRIBUTES ######3 488344 HHARES
14:21:45:408 Attribute 0 = f1; Range=[+1.000239E00,+1.628485E01]; Type=Linear; Goal=Minimize
14:21:45:417 Attribute 1 = f2; Range=[+1.403112E-03,+2.809194E01]; Type=Linear; Goal=Minimize
14:21:45:425 Attribute 2 = min_f1; Range=[+1.000239E00,+1.628485E01]; Type=Linear; Goal=Minimize
14:21:45:432 Attribute 3 = min_f2; Range=[+1.403112E-03,+2.809194E01]; Type=Linear; Goal=Minimize
14:21:45:439
14:21:45:445 EXIT O
| Save | | SaveAs
< Back Stop Finish

31
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Choaose the algorithm

"]Polynomial SVD

[ |Parametric Surfaces

| |Shepard - K-Nearest
IKriging

[ ]Anisotropic Kriging
DACE-Kriging
["1Gaussian Processes
[ ]Radial Basis Functions
" |Neural Networks
["]Evolutionary Design
Smoothing Spline ANOVA

MM TE: SIIASS-ANOVARIDACE-Kriging&i%, MiE 7T &
P BE AT /5 16 2 V= T 4 1 i 52 TG 1) g
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(%) Use existing table for validation

Split training table for validation

Mg L T JoR L HE A4
o TPALRLAY K TN 8
- HBHARE

5 FH A [ R G THOR 38 % B TR A0
JIAIRUETR L
777 (58 R AU 1 P [N THT 34 %

Run | Validation
Use existing table for validation
@ Split training table for validation

Name
0 fluso
o — - L
Designs Table The training table (selected in the first step of the wizard) is 3 fLKR1
NSCA specified amount of designs for RSM validation purposes. Th 4 11 AkR o
SOMTable - SEQ_SOM_0 validation designs, whereas the remaining designs are used 5 f1 ssaNOVAL0
Wiork Table 0 seleclgd. the validation designs are taken from the topof the & fLNN_O
(#) Absolute (# designs) Relative (%)
10 7 10 &
Name
Random draw Seed 479 0 f2uso
1 f2.5VD_0
2 f2KND
3 f2KR_1
4 f2_AKRO
o s f2_.NN_O
M|caTEGoRY| x| v |
W CLUSTE... -147 2.06
M CLUSTE 2.89 -2.27
M CLUSTE... -2.51 -1.54
M CLUSTE 2.66 -0.64
M CLUSTE... -1.80 -1.13
M CLUSTE -0.36 2.93
M CLUSTE .. -2.98 0.28
M CLUSTE 1.09 -1.77
M CLUSTE.. 2.02 1.57
B CLUSTE -1.01 -2.58
M CLUSTE .. 2.32 0.82
M CLUSTE.. 151 0.48
< Back

Copyright(c) IDAJ Co., LTD. All Rights Reserved.

,

6,59E3
5,57E3

-8,07E4

AC

3,21E-9
2,14E-18
431E-9
6,52E-9
1,66E-2
2,96E-2
7,35E-5
1,05E-2
1,57€-1
157E-1

Mean Absolute Error Mean Relative Error Mean Normalized . R-squared
1,23E1 8.90E-1 2,04E-1 -1,01E0
8.0560 134E0 1331 L31E-1
4,60E-17 3.07e-18 761E-19 1,00E0
2.52E-7 4.38E-8 4,17€-9 1,00E0
1.38E-7 2,22E-8 2,29€-9 1,00€0
4,98E-1 1,11E-1 8,25E-3 9,96E-1
6.36E-1 B.81E-2 1,05E-2 9,89E-1
Mean Absolute Error Mean Relative Error Mean Normalized.. R-squared
1,19€1 1,00E0 2,28E-1 -9,33E-1
2.53E0 8,64E0 4,86E-2 9,24E-1
™
Name Mean Absol... Mean Relativ... Mean Norm...
f1_AKR_C 1556-7 2,39E-8
f1_KN O 1,03¢-16 9,35E-18
f1_KR_O 2,08E-7 4,06E-8
f1_KR_1 3.156-7 4,73E-8
f1_NN_O 8.00E-1 6.55E-2
f1_NN_00 1,43E0 6,22E-2
f1_RBF_0 3556-3 2.53E-4
f1_SSANOVA_O 5,07E-1 1,06E-1
f1.SVD_0 7.57E0 1.44E0
f1_SVD_1 7.57E0 1,44E0
"f1.us_0 1,29E1 8,71E-1

2,67E-1

3,10E4
3,26E4
4,99E2
1,40E3

6,50E3
2,81E3

R-squared
1,00€0
1,00€0
1,00€0
1,00€0
9,80E-1
5.55E-1

1,0060
9,97E-1
2,63E-1
2,63E-1
-1,25E0

s

AIC

1,003
-3,0263
1,01E3
1,04E3
8,46E2
4,84E2
15262
7,70E1
2,05E2
2,05E2
24702
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Unfeasible region Region of uncertainty

Feasible region

MANSZEIIATEMEARIMAER P o
modeFRONTIER{) % Hfrfa " \
R T Bk
(MORDO) fE#1 & Bl =4
— A Y BARE S (R ]

1), PSR T E

Z AU, Bl B 2 SR
TEF P25 Ve A .

Initial design
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R RE T {F A percentiles

H 2 — AN AN EZE R 1) R (o B An R B/ SR A R B BB AL T IR
B2 T) A LLEEEH PercentilesRAEHR .

£modeFRONTIERH,
percentile & 5% A =E 1 — 1>
| Bt BE &, EHPRETSE A TR
oy AR A H VR EIZAE LA T

0,
% 0.1%

00 01 02 03 04

M—30 M—20 MU—O M H+0  p+20 p+30

%ian, 90 percentilese fg7E 1% H 2w (Bif543) LAR, AL
S ISR Ayl TR A
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-0 0341 0332 38 0355 045
e |
o .
r .
-0.193 -0.169
B . B
Y
@ d @ :.\“p
@ Pearson Corr. () Spearman Corr. @ PCC ) PRCC
0 10 20 30 40 50 60 70 80 90 100
10 [ Variabl | Pearson Corr. |
i 45§ 0.999 -
i 2% 0.941 =
(- ®z . ose
* 8% 0.695
fax

R AR RN B Je v A P AT B RUAR SRR 0T o AT BA0 !l PE XA R Y i 2 il AN
FIKARE, RERKRERERR, UEFHEART T RS .
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ESTECO#FHAR

BT 5SOMOZ AL, modeFRONTIERMUALFEMBESE S| T —BN5E. 3
l?‘JESTECO{EikWVE%Mﬂ‘ﬁﬁ MHATIERE EEEEHZ ZRYOT I BT E 2+
M,

Fﬁ wode FRONTIER

modeFRONTIERFISOMOINFE AT LASR 484 &5
ESTECO Enterprise Suite
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ESTECOf M E % (EES)

EESK;modeFRONTIERZZER W L HIEHIT BAN—ETweb
WBMERIE, BTPRTE— N EEER . TER. HE
AL R EE R & .

FEERL

v IME: NANFEE N —F T RBEIICE L Fhde
e LA A T2 mAEmIR A

v FEEMR. P ATIP—EESK I TSR &
LRI F RIS B E0R

v BB BE 7 7] EESHE BRI 17 18] A1 A EE 45 4
JEFLE R

v %ﬁ’ﬁﬁ&&%%ﬁ% —HIETEN T/ EESR
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ModeFRONTIER®HHISOMOY 5

SOMO & A kR INSOMO = H Jin o
B> PRISCHE, ¥ HBAF ﬁLj w o
modeFRONTIERFH AR TN H 7,

A LETIXFIREDHE .

DoE MOGA-I SOMONode! SONONode18 Exit1s
v v
8350 oo > gro > g2 0 > P/
2] Open from Repository (S (o} 0

Project Snapshot

Workspace t.llnHan&n.iahm

) wo g e %
‘I:J' ;B;;r;j:r:::':gimuiaﬁun : o g l]’(_l L?_’I
e : ?\‘\‘ T (E
v
‘

=

Béﬁv!
(&) 5§; MDO_H Beam Simulation
{#-g5, H Beam Simulation

v
2y |
&
i pens aefiacton
RSM Sessions
=] Y3 }

[¥] deflection_NN_O (id: 11) [¥] OPTIMIZATION_session_Oct 24, 2013 15:45:06 (id: 9) - N I:l I S OMO
[¥]stress_NN_O (id: 12) [CJOPTIMIZATION_session_Oct 24, 2013 16:12:24 (id: 10) N E 9
[“]weight_RBF_0 (id: 13) [C]OPTIMIZATION_session_Oct 25, 2013 08:13:47 (id: 11) =

["]OPTIMIZATION_session _Oct 25, 2013 08:32:55 (id: 12)

oo . Scuaiie 2t L AR —AMREIE, TARER T
T e | ML EEAFZTIE . L B, SOMOT S gE M
EN— CEe e )| SOMOFELRAFHIT B H it dar N\ A B 2503
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F A& Roadmap

modeFRONTIER¥&Roadmap

Family

Q3 | Q4 | Q1 Q2 | Q3 | Q4

2013 2014

HEHH:

e AS51KKZA: 10H25H, 20134F
« Next mF preview UM14: 20144E5H
e Next mF: October 2014
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FE4FE

T—fmF - FER N

Preview RC1 Official Release (GA) Future Stories
Date 2Q2014 3Q2014 3Q2014 2015-2016
New GUI (ribbon task based) One-click Optimization Algorithm | Test mF4 Compatibility (import | Report Generation API
§ Modularized DesignSpace APIs Subset: project) R Support
= e Engine APIs SOMO support Data management flows
= e Workflow APIs (Rapid Miner, Knime)
g « Algorithms APIs (RSM)
‘T
=

Code Freeze: October 2014
GA: December 2014
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modeFRONTIER

I ' S ' IDAJ CAE Solution Conference 2 0 ] 3

New Value in CAE & CFD Industry

iconCFD
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