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Company SCALE GmbH

= Company is dedicated to
.CAE process and data management”

= SCALE GmbH established 2012 in Germany by
DYNAmMore

— 4 branch offices in Germany
— Subsidiary in India (development center)
— Subsidiary in USA

= Staff at SCALE are a mix of
— experienced CAE engineers
— professional computer scientists

= Focus on Automotive Industry

— SDM products developed in cooperation with German
automotive industry

— Large Installations (>1000 Users)

SCALE-:

Offices in Germany

Braunschweig

.
Dresden
4
o Software
development
Stuttgart Ingolstadt
Q ‘Q : €11D)

======= Audi

@ Mercedes-Benz

Introduction of Company and Software Solution SCALE.sdm



International Partners for Sales and Support

SCALE= PAN-i

‘ .
g Savant IT-Solutions for CAE China

\ & JSOL

= SCALE—2

IT-Solutions for CAE | India

IT-Solutions for CAE | USA

SCALE-]
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SCALE GmbH - IT Solutions for CAE

Our Portfolio

SCALE.sdm SERVICES

Standard software solution for Individual software projects
CAE process and data management on customer order
Requirement analysis
Requirements » Modelling » Solving » Evaluation » Monitoring Conceptual design, planning
Specifications
Implementation and project management

Focus on IT projects related to
simulation methods and processes

CONSULTING

» CAE processes

» Machine Learning and Al methods in CAE
» |ntroduction of SDM

» Software design

Nl e
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- Overview Software Solution
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SCALE.sdm | Intro

SCALE.sdm - Software Solution for Simulation Data Management

Standardization of data and processes

Benefits Documentation of all activities
of the system

Quality improvement with automated model checks

Collaboration - Support of teamwork and data sharing
@ Time Savings - Automation of processes / workflows
Transparency - Easy interaction of engineers

Reporting / Assessment - Standardized and automated

ﬂ
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SCALE.sdm | Intro

SCALE.sdm

M7 Project Model ¥ Result MM Project

Project Simulation @4 Assessment Targets
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SCALE.sdm | Intro

7] Project

Setup of Project
Define Responsibilities
Specify Milestones

Prescribe Requirements

SCALE=

m Status.E

Projects

CALE.sdm

Milestones

Projects

My Projects

Starred Projects

Modulprojekt / Modulproject 1 %  (nermal

Modulprojekt / Modulproject 2 v (normal

Module / Project A #r  (normsl user )

Module project for Demo purposes.

Autemebile / Project B ¢ (normal user )

Automabile project for Demo purposes.

Module / Project C ¢ (normal user )

Module project for Demo purposes.

Automobile / Project D ¥ (normal user

Automobile project for Demo purposes.

Module / Project E v (normal user

Module project for Dema purposes.

SCALE.sdm

% Yaris

Qverview

@ Requirements

£ settings

Project members

< Collapse Sidebar

M Priect ~ » =
Requirements m «
Milestones ~
Quickfilter C v - m

- Projects Test Case @

v Frontal FMVSS 208 4..

v Frontal FMVSS 2083..

5)

©

Chest acceleration cumulative (3 ms) (Copy)

Chest deflection (Copy)

Ensure Glass - Lip characteristic compressi_.

Extraction force after 8h of heat a

Chest acceleration cumulative (3 ms)
Chest deflection

Femur force compression (left)
Femur force compression (right)

Head HIG (15 ms)

Chest acceleration cumulative (3 ms)
Chest deflection

Femur force compression (left)
Femur force compression (right)
Head HIG (15 ms)

Neck force compression

Neck force tension

jing (Copy)

51533There  (ESENBNTTT]

aD
e

= <x<-6805
515.3.5 The for.
5153.2Head

48952x<6.118

59.2.1(b) Thed. 44,00 5x <-35.20

51533 There.. 48955 <6118
$15.3.4 Compr. -52.00 5x <-41.60
§15.3.5The for.. 6805 <-5.444
68055 <-5444

560.0.=x <700.0
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515.3.4Compr. 5200 2 < 41.60
51535 he for. (EPERRETE])  6805<x<-5444
515.3.5 The for.. = <x<-6.805 -6.805 5x <-5.444
5153.2Head 5600 x<7000
sisaoneck. (EPENEENT)) 2520=x<-2020
sisaeneck . (EETERIRD 2100<x<2620

6.526sx< =

Search.

[m]

AECHCRCH<<]<]

Name
Deseription
Threshold
Status
Value
Assessment
Comment
Access
User
Created at
Reference test
Test Result Name
Test Result Identifier
Created by
Created at
Active from
Test case
Context
Barrier overlap
Barrier overlap
Barrier type
cax
Component

Department

suwnon B

smain &
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SCALE.sdm | Intro

SCALE.sdm

Model

1368 [Radlator Frame vome inks ..

Import CAD or Meshes

orginalwarte ersetzt

Frontimpact-Rigd Wall  » Sekmh * D 1368 VARIS USNCAP_RW. v Plvenice  + Pleasior  + 5o Bodyinwhee

Eigenschaften

=== Shat im Flaar Support eingeflg

USNCAP Rigid Wall v hd US  USNCAP CRASH 0 or 11 Stunder

[ Egentamer
Entel

e - =t
P re a re M O d e | S == T s
I rear_axle CRASH,05_FRONT 47 vor 3Tagen
LTy front axle CRASH,0S.FRONT 42 var 3 Tagen
S ——— e
B[S sy barary CRASHOS.FRONT 26 vor3Tagen
: o s
ST e i r o mEe
_ s U
- = Bosy inWhite AL he €U CRASH.OS_FRONT 38 vor 37agen F— o
e et r e B mee
White | hd US ST vor 11 Stunder

T prEm——

Define Load Cases S T

st 2
— v
@
R
u- - Simudacianjob
1=k T Sowing: 5.0ms of 1200ms computed
a-
f_56kmeh| NFD > =
. .  ssinn| 2 50ms of 1200ms Computed
R I l I ' I ' l @ S csembly
u S I u a tI O S & ™ " & + Assembly Sihed
N 0 > cconcmy ) ez Faished.
M0e 3 ) Downioad resul gata,_semh_Ihd_.|
» B 1368_VARIS, f_S6lknh_lhd, v NATERIAL 25 ©
- - - 7 NATLMAT FLAS 264 Downiaad job ended or abarted with me
+ sokan O amew s T,
+ Side inpact - 1IHS MDE reorsRTy Simutation job: Sahing: 15.0ms of 120.0ms co =
x
x "LO%E pETETEOOTT = S = Y |
e S el et /+-1-Baa> JRE9-RE- W
2 . 0> @@ -I> eI me LNt

ﬁ
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SCALE.sdm | Intro

Extraction and Evaluation of Results
J

Management of Post Data
N2

Correlation Test vs. Simulation
J

Assessment and Reporting

SCALE-]

SCALE.sdm

o cavit

< C @

© & 0 hitps;//demo

B cavit
W Projects and Collections X | O X &= Grid
& Projects +

O Lreco "
Yaris ]

Drag here to set row groups

M Collections +

No Rows To Show

e.scale.eu/cavit

TEST_YARIS_USNCAP_RW. f_56kmh_Ihd_-_T5677 367.00 37120 395.0 2

¥ Result

dashboard - O i @

© Confidential Information @ ()

O  BReport X

N

Quickfilter
Structure Data <
oL <

o

TEST_YARIS_USNCAP_RW. f_56kmh_lhd_-_T5677

V05677P030,jpg
(689.23 Ki)

V05677P004.jog
(146 45 KiB)

V0S677P005 jpg
(148,88 KiB)

1371_YARIS_USNCAP_RW. f_56kmh_lhd__-_Isdyna 42017 419.858 413727
1370_YARIS_USNCAP_RW. f_56kmh_lhd_-_Isdyna 312.07 311.933 298.651
N o % 1368_YARIS_USNCAP_RW. f_56kmh_lhd__-_Isdyna 363.11 362.823 363.673
Quickfilter. = R T 1359_YARIS USNCAP RW_____ f 56kmh_lhd_-_Isdyna 42184 421699 420.164
Front @3.. 1347_YARIS_USNCAP_RW. f_56kmh_lhd__-_Isdyna 42184 421.699 420.164
D Side /. 1345_YARIS_USNCAP_RW. f_56kmh_lhd__-_Isdyna 468.44 468.642 445192
D Rear ©/.. 1333_YARIS_USNCAP_RW__________f 56kmh_lhd_-_Isdyna 360.50 360.039 410.743
o - o | " Engine Acceleration

Rows 330f824 Selected 2

@ At B Photos X B Documents X || i Char o X Acceleration-X Engine top

Filter =
~ 1000

- -1000
s
VOS677P031.jpg £
V0S677P037 jpg
(719.46 KiB)
(1.17 MiB) —2000
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SCALE.sdm | Intro

Import of Key Results
Monitor Project Status
Analyze Maturity Level

Decision for Approval

SCALE-]

SCALE.sdm

% Yaris

= Overview
| @ Requirements
£ Settings

Project members

CALE.sdm

M Proiect
Requirements
Milestones v

i Marker ©

~ EQCHINA

~  EQNORTH_AMERICA

(14

Chest deflection
Femur force co..
Femur force co.
Head a3ms

Head HIC (36m.

Neck force ten,

Chest accelera
Chest deflection
Chest deflection
Femur force co..
Femur force co..
Firewall intrusi...
Head HIC (15
Neck force co.
Neck force co.
Neck force ten...
Neck force ten...
Neck Nij

Neck Nij

Pubic symphys..

= 5 x<7.560

S1533There. X<4.895
w2ty mes

$15.3.4 Compr. 52.00
2

51535 The for. (EPTERT )

- x<-52.
S1535The for.. (@EPUETT)
51532 Head |
51536 Neck i
$15.3.6 Neck i
51536 Neck i
5921(6)(2) Th..

Quickfilter

4 kN TEST - manual
-

+2 4.997G yellow TEST3

+2 -50mm yellow Mein erster test

14 7321 mm green

+2 600 yellow TEST

+4 _ AKN green

+2 08 yellow TEST yellow

+2 BRI green TEST
=

public
public
public
public
public

public

public
public
public
public
public
public
public
public
public
public
public
public
public

public

david jung
gorden.gelssle
gordon geissle
admin
gordon.geissle

ferenc leichser

davidjung
david jung
david jung
admin
ferencleichser
gordon.geissle
admin

admin

david jung
gardon.geissle
admin

ferenc leichser
joan.costa

gordon.geissle

Status

14 Requirements
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SCALE.sdm | IT Architecture

On Premise

- -

sdm

Cloud

SCALE=

SCALE.sdm Desktop

Next generation of desktop
applications with desktop integration
and local caches

IJ

=

SCALE.sdm Web Apps

Device independent
lightweight applications

</>

&

Introduction of Company and Software Solution SCALE.sdm
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SCALE.sdm | Summary

Scalable

Scale your business

Easy to Customize

Customize to your needs
with addons

SCALE-]

Cloud-native

Runs in cloud -
available everywhere

Data Provision

Fast and easy access
to process data

Version Control

Data Handling

Collaboration

Reports

Introduction of Company and Software Solution SCALE.sdm
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MMl Project | Key Features

SCALE.sdm

MM Project MM Project

Project > > Targets

a L\ ad
s 1P
L T
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fM Project | Key Features

/,/ \\ . m Status.E Projects Milestones O Confidential Information .__ f:) =
/|I=5] + Project Setup
. @=%2] / Project Information and Properties Projects

Sorting

My Projects Starred Projects Filter by Name Name -

- . ' s Automobile / European Fuel Cell Van Project # ] soP
. - 2020-12-24
000 :

" Assign Project Members and Tasks SoP

. Automobile / LEGO
T8 I
i . TR

W  ruomobile / Medium Electrical Car Platform % ——— sop
Y 2020-12-24

/// ’ \\\ .
:’ “‘. M I I e Sto n e S g Modulprojekt / Next Generation Chassis N SOP
'\‘ ! 2020-12-24

Visualize Status to Project Milestones

. .
Project Overview
m Status.E Projects  Milestones. © Combdemti ilormation. @ () = Admin
| 38 Overview
Yaris e 3
, Re ° re e n ts oy Requirements Automobile Requirements Quickfiter
,
ul m %
1' q @ ackay Description - — o
\ . o : .
‘ Manage Technical Product Targets '"°* O — a
. 2] Name Description Threshold
\\____—" Documents +
tare a = =
e e o, £3] [ ] Head HPC Anforderung fr 'Hez
LemT T R 1B 1429_YARIS_USNCAP_RW_lsdyna_status_CWA7.pdf admin 11/16/20,949AM
1/ ’ N ° 1B 1429_YARIS_USNCAP_RW_lsdyna_status_CWA7.pdf admin 11/16/20,949AM [ ] 52 Dummy Tempe  511.3 The stabilized t X<
, y
/20 . Monitor o e -
1 i Milestones +
. :
\ i . H [ ] 1.
‘ / Track Requirements and Maturity Level o A L I 1
\\ N // Milsstone Neme ate
- .
Requirements and Status
MSO 2020-06-30
Sop 20210218
< Coltapse Sidebar

S C A L L_I_' Project Details



Model | Key Features

SCALE.sdm

Model

ﬂ
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Model | Key Features

N
N

£ Integration

Seamless Integration of CAE Tools

Version Control

\ / Manage and Access All Your Data

'
'
1

1

/ Scale Up Simulation Business

" 9.9 " Collaboration
Sl

. N
. \
,
/ \
/ \
\
'
'
1
i
.
’
/
,

Variants

Manage Huge Amounts of Load Cases

\
\

/ \
\

' ., Democratization
' Simulation Processes as a Service

\ I
\ ’

SCALE=

< > » Bvaris » T@pefaut > © 1425[ANSA ohne MC wegen LOC... » Crashworthiness » USA  » % 1425 YARIS_USNCAP_RW. » P vehicle
Browser > Attribute
Pool-Version
@
us § Wandstérke railouterwalllinks. < g 2
® = 2 £
1425 PRSIPARY ANSA ofine MC wegen LOCOX z 2 ] o
z F] S £
g : g 5
CMS Wandstarke auf 1.8 g £ 2 £
o x .g X
Test with OLC Evaluation ‘
T % 1425_YARIS_USNCAF  USNCAP Rigid Wall witt  YART USNCAP
] TG videos for event detection =
55 Body in White L Ihd  EU key
Komponenten £5 Body in White NormalRoof Ihd EU key
~ B Vehicle s Body in White CAD-Update_-_roof Ihd EU ste
RS Body in White US_BIW hd US key
- P Body in white 5 Body in White FATIGUE _card_curve P key
1 150% ANSA DBS 55 Crash Management  front EU key
5 ANSA Export Settings 5 Crash Management  rear us key
& Girder th 5 Crash Management  front CNKF key
+ BY Doors and lids 5 Crash Management  front us key
B Engine £5 Crash Management  rear CNKF key
P Front end 55 Crash Management  rear EU key
P Packages Endie ke
fuse_box key
hatch key
% 1425_YARIS_USNCAP_Pole. f_20kmh___.
hood key
> 1425_YAR NCAP_RW. f_52knh_lhd. =
1425_YARTS_USNCAP_| *_52kmh_lhd % pedalry ey o
1425_YARIS_USNCAP_RW_ £_56kmh_lhd. = o i ey
> 1425_YARIS_USNCAP_RH. f_60knh_lhd. e o

Isdyna

Isdyna
Isdyna
Isdyna
Isdyna
Isdyna

Isdyna
Isdyna
Isdyna
Isdyna
Isdyna
Isdyna
Isdyna

P exterior  »

Disziplin

CRASH

PEDESTRIAN
CRASH,PEDESTRL
CAD

ITEST

FATIGUE
CRASH,0S_FRON"
ITEST
CRASH,0S_FRON"

CRASH,05_FRON"

ITEST,NVH
ITEST,NVH
ITEST,NVH
ITEST,NVH
ITEST,NVH
CRASH,05_FRON"
ITEST,NVH

CRASH,05_FRON"

S Bodyin White >

20

2
8
2
00
1
49
20
5
42

33
59
35
74
92
27
42
73

CRASH_ YARISMarko_ i

Eigenschaften

Basisinformation i

= uuID 01431160-c419-42a5-3450-224...
Version 100
Initiale Pool-Version 1370

Erstelldatum 24.10.20, 12:50

Anderungsdatum 24.10.20, 18:22
Eigentumer marko.thiele
Komponententyp Body in White
Datenformat plain-include
Benotigt

Stellt bereit

Ausfuhren nach

Kombination

[ e

Eigenschaften

Historie

Version Control

Simulation Data
Collaboration

= https://youtu.be/eVkax8ley2Q
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Model | Key Features

Q,_L
o"o"o

e S
, \
/ \
/ \
1 \
1 '
'
! 1
‘ @ @ :
\ i

\ /

\, /

N ,

e S
. \
/ \
/ \
1 \
1 '
'
! 1
\ !
\ .

\ /

\ /

N ,

e \\

/ N

. \
S0 0
, \
1 - 1
I
! 1
\ 1
| l l :
\ ’

N, .

pJ ’

Integration
Seamless Integration of CAE tools

Version Control

Manage and Access All Your Data

Collaboration
Scale Up Simulation Business

Variants

Manage Huge Amounts of Load Cases

Democratization
Simulation Processes as a Service

SCALE-]

Integration of Arbitrary CAF Disciplines and Solvers
CRASH, NVH, FATIGUE, PEDESTRIAN, HEAD IMPACT, CFD, MISSUSE, ...

Integration of CAF Tools
ANSA, Animator4, Generator, Primer, HyperMesh, META, .... (scripting interface)

Open directly
from SCALE.sdm

User-defined apps on
Derive New |Oca| WOFkStation

Ll Export to File

Add Image...

Set Public

Integrate native
CAE applications

ANSA (version 11)

Tags 2 ANSA_150pct (version 9) T tame * tumber

ANSAPART 324

M > consTRAmED 317 NODE> INO >

Replace LS-PREPOST conmo 1 NEW »| PRSTE > Auon
[0 > oamasase 1 MOVE MATCH »  EXPLOOE »

. eoce Tcoesss  um s peleTe

Delete LeoCAD (version 8) e DEFNE_COORD.» w0
. O asen a NOGES » SYSTEM > CHANGE TYPE

Duplicate Component vim B moen sis VECToR

P P g CISTeRias3 cuanenns o
AN > DISCRETE 5| TsMEL >
Show Only Matching Components notepad++ e seu > soo > seAmer >
wRopeRTY 32 wass s um s peleTe

. ] ser constRAmED o
show Column Configuration search (version 2) T e R
RIGBCD > SPRZ * DELETE

Hide Column Configuration w5000

BOUNDARY»> NFO
User Scrt Buttons.

LoCo  Quitwahout'S./Save and Quit] *
Save

Q Reload

Optons Lst

. air ; Km0 > s+ -1-0> 1RTO-@
Integration of HPC System g i Q@@ TEREG & Waie
Job Submit

. . 1443_YARIS_USNCAP_RW f_5ekmh_lhd__-_Isdyna _
Monitoring N — o

Download job ended or aborted with message: process_fail

Simulation Job

Solving: 8.1986ms of 100.0ms computed Job Folder
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Model | Key Features

N
N

/%~ Integration
L d" o/ Seamless Integration of CAE Tools

':'E_I'.:. Version Control
Manage and Access All Your Data

oﬂp Collaboration
l

|| / Scale Up Simulation Business

* Variants

O
© / Manage huge amounts of load cases

Simulation Processes as a Service

@{ﬁ} Democratization

SCALE=

#/ Wandstarke der Firewall auf 0.8

= Seitliche Sicken im Tunnel entfernt

Test speichern mit ANSA 20.0.1

G E Parameter ersetzt durch konkrete Werte
@ 98 S . .

% 2. Versuch mit BYPASS Snippet
© 88

FIX: Parameter im Deck durch orginalwerte ers...
€ 87 5 .
Bzl Test speichern mit ANSA

Q.80 E FIX: Parameter aus dem BYPASS Snippet im De...

85 = . .
@ ==& Shot im Floor Support eingefiigt
@8 g Radiator Frame vorne links verstarkt
© 83

=X schwachung Langstrager vorne links

9.8 @& Test sneichern mit ANSA 2. mal

A

Name: Body in White
Kurzbeschreibung: US_BIW

Historienkommentar: Test speichern mit ANSA 2. mal
Eigentiimer: marko.thiele

Erstelldatum: 21.10.20 20:20

© 77 % Test speichern mit ANSA

ST % ELEMENT_MASS_PART handisch entfernt

@7 % Speichern mit ANSA testen

Rail Graph for Fast Navigation of Versions

Comprehensive Visualization
of Relations Between Versions
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Model | Key Features

/%~ Integration
/ Seamless Integration of CAE Tools
: y &

':'E_I'.:. Version Control
/ Manage and Access All Your Data

Collaboration
Scale Up Simulation Business

O . Variants
© / Manage Huge Amounts of Load Cases

/oy Democratization
; @ / Simulation Processes as a Service




Model | Key Features

/%~ Integration
. d" Yo/ Seamless Integration of CAE tools

* Version Control

/ Manage and Access All Your Data

Collaboration
Scale Up Simulation Business

O . Variants
© / Manage Huge Amounts of Load Cases

/oy Democratization
@ / Simulation Processes as a Service

Parallelization of Workloads
r I '

H




Model | Key Features

/%~ Integration
. d" Yo/ Seamless Integration of CAE tools

Version Control

Manage and Access All Your Data

Collaboration
Scale Up Simulation Business

Variants

Manage Huge Amounts of Load Cases

L, S - S
, N /, N
/ N / \,
/ \ / \
i \ i \
1 ' 1 \
] ' ' '
' ! ' !
\ ! \ !
\ ! \ !
\ ’ \ ’
\ g \ g
N . N .

/oy Democratization
@ / Simulation Processes as a Service

Parallelization of Workloads

—
)

H
!

5. 1072\Edges: 1121 Render. 0.018 s Zoom: 0193868138
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Model | Key Features

N
N

/%~ Integration
L d" o/ Seamless Integration of CAE Tools

* Version Control

/ Manage and Access All Your Data

;0.0 * Collaboration
i

|| / Scale Up Simulation Business

O \ Variants
© / Manage Huge Amounts of Load Cases

¢ _{oy Democratization
@ / Simulation Processes as a Service

SCALE=

Component Pool

= =20 =R il

Assembly of Multiple Load Cases and Derivates

Load Cases

Y

4

B - ‘ Setup Robustness and DEQOs Studies or Optimization

Component Parameters

[1.0..1.4]1mm

Assembly of Vast Amounts of Simulations

1.0mm

1.4mm
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Model | Key Features

/O"O"O Integration
O" "O Seamless Integration of CAE Tools

I
1
1
1
\

: * Version Control

\ / Manage and Access All Your Data

: . Collaboration
\\ ?uf’f? ,

Scale Up Simulation Business

OO0 \ Variants

Bl © / Manage Huge Amounts of Load Cases

:: {§} Democratization
@ / Simulation Processes as a Service

SCALE=

Load Cases (run configurations)

» Pedestrian safety
~ NVH

I ——— Disciplines
b USA

Japan

+ Europa MarketS

» FATIGUE

v Crashworthiness

Regulations
v USA
- Usncar /

> 1436_YARIS_USNCAP_RW f_60kmh_lhd___-_lsdyna
b = 1436_YARIS_USNCAP_RW f_56kmh_lhd__ -_lsdyna
= 1436_YARIS_USNCAP_RW f_52kmh_lhd___-_lsdyna

USNCAP_Pole

TTHS_SOL_Pole_US_tight

IIHS_SOL_Pole_Us_left

IIHS_SOL_ODB_US_PS

IIHS_SOL_ODB_US_DS

IIHS_MDB

~ FMVS5_RW_30D

= 1436_YARIS_FMVSS_RW_3@D. f_agkmh_lhd___ -_1sdyna
1436_YARIS_FMVSS_RW_30D f_apkmh_lhd__ -_lsdyna
> 1436_YARIS_FMVSS_RW_30D f_32kmh_lhd___-_lsdyna
+ FMVSS_ODB
+ Korea
~ Europa

~ EuroNCAP_RW

v 1436_YARLIS_EuroNCAP_RW f_5@kmh_lhd__SR_-_lsdyna

v 1436_YARIS_EuroNCAP_RW f_5@kmh_lhd__NR_-_lsdyna

+ EuroNCAP_Pole_right

In Productive Pools Easily up to 300 Different
Configurations

Includes (components)

Kurzbeschreibung

= 1439_YARIS_USNCAP_RW___

=g Body in White
~ 7 Body in White
~ 7 Body in White
~ 7 Body in White
5 Body in White
~ 7 Body in White

5 Body in White

K

5 Body in White
5 Body in White
5 Body in White
£5 Crash Management System

=5 Crash Management System

\

=5 Crash Management System

Autom. Attribute-
based Matching

ash Management System
ash Management System
ash Management System
9 Cross Car Beam

9 Cross Car Beam

=v Engine

29 Fuse Box

=5 Hatch

2 Hood

=5 Pedalry

S EYRNESRYRY K
¢

o Radiator

USNCAP Rigid Wall with
CAD-BIW_step

KR_BIW
SunRoof
CN_BIW
FATIGUE_card_curve
Us_BIW
CAD-Update_-_roof
RL

LL

NormalRoof
front

front

rear

rear

rear

front
cross_car_beam
cross_car_beam
engine
fuse_box

hatch

hood

pedalry

radiator

Up to 500 Components in One Pool
Version and 200 for Each Run
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Model | Key Features

"%+ Integration
L d" o/ Seamless Integration of CAE Tools

* Version Control

' Manage and Access All Your Data
Scale Up Simulation Business

°° Collaboration
Ry

" Variants

Manage Huge Amounts of Load Cases

{0 \| Democratization

@ Simulation Processes as a Service

SCALE-]

~ ™ Libraries
v B Barriers
~ P Dummies
E Dummies_LSTC (14 - LSTC)
B Position of Dummies
v B Impactors
~ P Material

b = Materials (64 - LS-DYNA)

s 18
o

CAE Experts
Specialists

SCALE.sdm

CAE Users

Engineers

+ B Tools

B Apps (40 - default)

» B Check-Configurations (31 - LS-DYNA)

» B Check-Scripts (9 - LS-DYNA)
v B Clusterscripts (51 - runner)
B HPC Control
E Interpolation options
» B Postprocessing (89 - Yaris)
» B Postprocessing Tools (48 - ru
B Results options
B (S 5ession Files
B [ userskripte (53 - Yaris)

™ pooltemplate

N

\

CAE Users
Engineers

CAE Users
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B crecs
|
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“ 2%+ Integration

/" Seamless Integration of CAE Tools

DE?:] Version Control
/ Manage and Access All Your Data

OFIO Collaboration
A

/ Scale Up Simulation Business

O Variants
© / Manage Huge Amounts of Load Cases

Democratization
Simulation Processes as a Service

s

SCALE-]

Storage

Rolls &
Rights

Engineering

Tool
Integration
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“ 2%+ Integration

/" Seamless Integration of CAE Tools

DE?:] Version Control
/ Manage and Access All Your Data

OFIO Collaboration
A

/ Scale Up Simulation Business

O Variants
© / Manage Huge Amounts of Load Cases

Democratization
Simulation Processes as a Service

s

SCALE-:

Engineering

~ SCALE.sdm
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Evaluation

/ Visualize and Evaluate All Key Results
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N ‘ é /

. Assess Results
. B / Assess with Respect to Project Targets

/ . Reporting

/ Comprehensive and Interactive Reports

2| . Data Analysis

’ Machine Learning and Data Mining
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: - Seamless Integration of 3@ Party Tools
Visualize and Evaluate All Key Results x g y
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Filter i

DATASETS
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- Assess Results . — A N -
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@_ Reporting
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Comprehensive and Interactive Reports
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. \

/ \
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\

3 Evaluation

\ / Visualize and Evaluate All Key Results
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Assess Results
Assess with Respect to Project Targets
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\

®= " Reporting
7/ Comprehensive and Interactive Reports

,

.

@ Data Analysis

/ Machine Learning and Data Mining
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CAT & CAE

/ Compare Simulation and Physical Tests

* Evaluation

' Visualize and Evaluate All Key Results

! A . Assess Results
ZIZI: Assess with Respect to Project Targets

Reporting

Comprehensive and Interactive Reports

@ Data Analysis
Machine Learning and Data Mining
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. CAT & CAE
/ Compare Simulation and Physical Tests

Iﬁ » Evaluation
Visualize and Evaluate All Key Results

! fd . Assess Results
. B / Assess with Respect to Project Targets

", Reporting

! Comprehensive and Interactive Reports

// N
/

N |||

N

Data Analysis

Machine Learning and Data Mining

SCALE-]

Available

R ! 'w"‘.' /. | . .

- L .
oS Lo = *
S .
o o I % ‘ ' : 5

p——

Correlation Visualization Outlier Detection Sensitivity Analysis Meta Modeling

Anthill Plots Scatter Plots For Scalars Nonlinear Sobol Indices NN-based / Polynomial

w Response Surfaces

In Development / Integration Options

aaaaaaaaaaaa

,,,,,,,,,

Amazon Quicksight Time Series Classification SIDACT/SCAI Permissible Design Ranges

Amazon Sagemaker Labeling / Error Detection Event Detection Detects Input Ranges Leading
Serverless Analysis Solution Q3/2021 Outlier Detection on to Permissible Designs
https://aws.amazon.com/de/quicksight/ Simulation / Part level
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Data Analysis | Machine Learning and Data Mining

Visualization Anthill / Correlation Plots

Scatter Plots w
Response Surfaces

Data Analysis

i Data

il Plots

= Dependencies between variables © sy

@) Meta Models

= Correlations between variables & nput Prediction

. . = Distributions of variable values
,4 Outlier Detection
L =

3 For Scalar Values
‘*'I.'
L]
[}

Vehicle speed [km/h]  OLC

vehicle speed [km/h]

Sensitivity Analysis 2D / 3D Scatterplots

Nonlinear Sobol Indices

Data Analysis 2%

=i Outlier Detection @ Create Plot

= Visualization of multiple runs
= Display of response surface

—— - Meta Modeling approximation based on the
Te— | NN-based selected meta model
‘ " ! Polynomial

SCALE= "



Data Analysis | Machine Learning and Data Mining

Visualization = Detect outliers in multi-
Scatter Plots w. dimensional data sets
Response Surfaces = Exclude outliers from further ,
i . Detect OQutliers
analysis (optional)

= Visualize outliers in anthill and Advanced seftings
. . scatter plots jolation Fore
4 Outlier Detection P sdten e
* e &% For Scalar Values sttt
PR L ]
. .
Sensitivity Analysis Implemented Approaches S g o b8 g oo
. H H & & % oo ©°° 8 & % oo ©0°
. Nonlinear Sobol Indices - N 9 S Tog0 % 2 2250
» . p—— = —_ o ;’, °08:% -
B earest e|ignopours, i 03‘%8:3‘,000 1S o . 0%808%9" e 0
§ At n DBSCAN oﬂ g oé!&(flﬂ%% o OQ‘ g o;O&%Q PR o
= |solation Forest x/ o
e - Meta Modeling : ) X,
{ = - NN-based (a) Isolating x; (b) Isolating
‘ & Polynomlal Further readlng Isolation Forest (lllustration taken from [1]). xi is an inlier (hard to separate
: . o [1] Liu et al from the other points), and xo is an outlier (easy to separate from the others).

Isolation-Based Anomaly Detection, 2012.

[2] https://en.wikipedia.org/wiki/DBSCAN (original references are non-free)

S CA L E J' [3] Charu C. Aggarwal. Outlier Analysis. Springer Publishing Company, Incorporated, 2nd edition, 2016. 4
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Data Analysis | Machine Learning and Data Mining

Visualization
Scatter Plots w

3 ™ Response Surfaces

“.‘J Outlier Detection

For Scalar Values

mmnm | Sensitivity Analysis
. Nonlinear Sobol Indices
m

= < Meta Modeling
m—— NN-based
Teow o #5L Polynomial

SCALE-]

= Determine the contribution of input
parameters to the result variation

= Classical variance-based approach
but works for non-linear
dependencies

= Contribution impact is shown as
value between 0 ... 1
(main effect or 1st order)

Implemented Approach

Variance-based approach based on Sobol's methods

Quasi-Monte-Carlo Simulation with low discrepancies sampling

Meta models are utilized for analysis

Higher Order effects possible but not displayed yet (Total and second order effects)

Further reading

[1] Sobol, Global sensitivity indices for nonlinear mathematical models and their Monte Carlo estimates, 2001
[2] Saltelli et al., Variance based sensitivity analysis of model output. Design and estimator for the total sensitivity
index, 2009

[3] http://extremelearning.com.au/unreasonable-effectiveness-of-quasirandom-sequences/
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Data Analysis | Machine Learning and Data Mining

P Visualization = Meta models are used for visualization,
| " Scatter Plots w sensitivity analysis, prediction, ...
. ¥ Response Surfaces = Standard meta model is established
s automatically based on hyper

parameter optimization

= Meta models can be trained, evaluated

'4 Outlier Detection and optimized by users

s *.8% For Scalar Values

PY ]
. L
[}
Implemented Approaches
= Neural Nets s
Sensitivity Analysis = Polynomial Regression o e e
Nonlinear Sobol Indices = Hyper parameter optimization o e ’
implemented for automatic model s |
Selection :.;—.bg of epachs *
- — - . 2u\'|b! f i
- Meta Modeling
= NN-based Further reading
Polynomial [1] https://www.tensorflow.org
[2] https://www.npmjs.com/package/regression-multivariate-polynomial
[3] Bergstra, Bengio, Random Search for Hyper-Parameter Optimization, 2012
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Data Analysis | Machine Learning and Data Mining

Amazon Quicksight

Serverless Analysis Solution

R g BN : ,
.| Labeling and Error Detection

% | Time Series Classification

SIDACT Event Detection

Outlier Detection on
t Simulation / Part level

Permissible Design Ranges
Detects Input Ranges Leading
to Permissible Designs

SCALE-]

forupin
Period over period Growth rate
VWER for Jan 14, 2020 dicreased by 47.01% (3,563,668) from 7,579947 10 4016.279,  drwsek campounded grawh rate for toal

------------------------

dWs

= - F

= Scalable, serverless, embeddable,
machine learning-powered
business intelligence (BI) service
from Amazon

= Can be connected to Result on
request

= Direct access to data in AWS -
cloud setup (no data needs to be i L=
duplicated) I

Implemented Approaches | Further Reading

= Comprehensive set of features, see https://aws.amazon.com/quicksight/
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Data Analysis | Machine Learning and Data Mining

Amazon Quicksight = Classification

Serverless Analysis Solution Automatic generation of labels like MMMt ‘
channel codes i “"'””“‘”H”'“"f\,l

U ARAAAAA

My .
‘lf”'m“‘l‘“"{ﬂ‘\ m‘“'\ A ‘J

; “,WM‘LMHHH‘M;ntl

= Detections of erroneous time

vtttk Lis
ATV AT A AT T
..,WWK(FWJL.“JMH%Mwm,MWWﬁ%yV ﬁﬂ%

series
! :‘"""’ Time Series Classification Inverted, failure at time t, extreme
.| Labeling and Error Detection noise, ...
= Prototype expected in Q3/2021

SIDACT Event Detection

Outlier Detection on
Q Simulation / Part level . .
/4h\ Approaches in Focus | Further Reading

[1] Bagnall et al., The Great Time Series Classification Bake Off: ..., 2016
Permissible Design Ranges Algorithms: COTE, Shapelet, Vector, Elastic

Detects Input Ranges Leading  [2] Fawaz et al., Deep learning for time series classification: a review, 2019
to Permissible Designs

[3] Oates et al., Time Series Classification from Scratch with Deep Neural

SCALE-]
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Amazon Quicksight
Serverless Analysis Solution

- Time Series Classification
.| Labeling and Error Detection

SIDACT Outlier Detection

Outlier Detection on
t Simulation / Part level

Permissible Design Ranges
Detects Input Ranges Leading
to Permissible Designs

SCALE-]

O

Scan All Incoming Detect Anomalies Visualize
Simulations with SIDACT Tools in Result

Implemented Approaches | Further Reading
Software and algorithms are property of SIDACT (Partner of SCALE)

Available integrated in Result on request, requires additional licensing of SIDACT
software

= http://sidact.de
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Amazon Quicksight Permissible Design Ranges """  x
Serverless Analysis Solution .

il: Plots

= Limits for output parameters are S
defined by the user

= Permissible ranges of for design
parameters (blue belts) are
| Time Series Classification determined

.| Labeling and Error Detection = Visualization in a parallel
coordinate plot

< SIDACT Event Detection

Outlier Detection on
t & simulation /Part level Exact algorithm exists. Bad message: Problem is NP-hard.

Approaches in Focus | Further Reading

[1] Eckstein, The Maximum Box Problem and its Application to Data Analysis, 2002

Permissible Design Ranges

Detects Input Ranges Leading
to Permissible Designs « Evolutionary Algorithms, Simulated Annealing, ...

Heuristic and specialized algorithms possible are investigated

« Using general purpose discrete optimization solver, by: Formulation as Mixed
Integer Program / Formulation as Constrained Optimization Program

SCALE-] "
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