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SCALE / DYNAmMore GmbH - Introduction

m DYNAmore in total ~95 people
m HQ in Stuttgart

m Branches

Dresden

Ingolstadt

Berlin

Langlingen (Wolfsburg)

m On-Site Offices

Sindelfingen / Unterturkheim
Ingolstadt / Neckarsulm
Weissach

m Subsidiary

« DYNAmore Nordic AB (Linjoping, SE)
1 DYNAmMore Swiss GmbH (Zurich, CH)
DYNAmore lItalia S.r.l. (Turin, 1)
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SCALE GmbH

m Start of SCALE GmbH at 2014-09-01

m SCALE is a100% subsidiary of
DYNAmore

m Currently 25 people (engineers and
computer scientists), dedicated to
,CAE process-, and data
management”

m Offices
m Ingolstadt

Dresden

m Dresden (Software development)
m Stuttgart
m SCALE stands for "Scalable Solutions

in Simulation Data and Process
Management"

Ingolstadt

Stuttgart
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Overview Software Products

m Information

m The software solutions have been developed in the last 10 years in close
cooperation with AUDI

m The development was carried out hand-in-hand with engineers from simulation
departments with main focus on usability

m The software can be licensed as a standard solution for simulation data and
process management

m On this purpose, the SCALE GmbH was founded.
SCALE provides support, training, development, maintenance, sales, etc.
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Overview Software Products MeshUp

CAD/Meshing Postprocessing
.

M@ShUp (since 2014 )

o iy m CAD Interface

ei Bearbeiten Ansicht Extra

ouser g) m_ Update and check of new CAD-versions
ect: |AUST ; Discipline: | STRUK 4 | Metadaton| ’M ‘ with meshed parts
ariants o i |
— T | |8, m  Meshing Process
- o 8 2 g % 2 E - .
- &) Aussr B8l aellls 1 m Support of meshing process
e R & | 3 et | .
- &) RASH 7TV R TR m Provision of data
+EIL 460_809_227 9 InGP ‘I
+ QR 460_609_455 5 ke m Flexible adaptable process
+9QUAT‘I’RO 460_809_237 7 ENPE .
+ € AUPNAHME DTAG  \4G0_si0_an L T S m Integration of ANSA-DM
- QCRASH_VEQSTARKUNG ' 460_810_391 5 TM BF
+ () UNTERBAU wos0rs | |3 A
e ORIE Gd S m Data Management
) SELTENWANDRAH.. ” m Synchronization of work flow for all
[ L;.@;gx;zum participants (internal and external)

+ () SEITENWANDRAHME . »
.

m Role and right management
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Overview Software Products

LoCo

CAD/Meshing Postprocessing

LoCO (since 2006)

1553 —— &

SCALE-S

Simulation Data- / Variant
Management
® _Workbench for Simulation Engineers

®  Unique RichClient/Offline-concept with
sync-mechanism (internal/external)

Workflows / Features
m Integration of many CAE processes

m Solver: PAM-Crash, LS-DYNA, Nastran,
Abaqus

Job submit, optimization, robustness, ...
Quality checks of modells
Security: Strong authentification, encoding

Distributed, collaborative work
environment



Overview Software Products CAVIT

CAD/Meshing Postprocessing
aAasa B

CAVIT (since 2009)

LJProject 10, Project 13, ... % ol

e e T m Post Data Management

() Bearbel-
Projekt CBI W CBI WV tungs- ..
[FProject ' @ @ 0 5 | Tag Projekt Testname Direktive s;:g:‘ v . Procurement and prOVlSlon Of OUtcome
e, vl * Hes data from simulation and experiment

5 v T (1 value) ¥ v

T = . m_ Comparison, visualization of simulation and
Project 17_mvsszoa CARRIEDVOI- experl mental data

Project 17 Test 192 FMVSS208 CARRIED Ot
Szenaro i) Project 17 Test 199  FMVSS208 CARRIED‘O!‘
awlssirlrl | -
b3 ) (52) (] F t
— sen - - m Features
r o

» EINAR 048 e o v
: project 17 [SRRSIR
SRtisne 2 oject 1 V55208 (|CREATED | S3IE

it 5 Project 17 Testazs  Fuvss208  creAreD | m  Assessment of simulation and experimental
oo A e results (szenario based)

> @sonstiges 29 T Project 17 FMVSS208  GREATED .

- A Project 17 Test 179 [FMVSS308_ CREATED m  Plugin-Concept amongest other things for

Project 17 Test 180 FMVSS208 JCREATED

— 2 W s tis: v creareo integration of any application (e.g.
¥ Zeitstrahl B | .
Animator, Falcon,..) and processes

project 17 Test|183 FMVSS208 CREATED ‘

& Darstellen| ‘Project 17 — FMVSS208  CREATED
% “‘[’:::'e h ProweetAZ.Jest 191 FMVSS208  CRFATED .
um -
. —_ Report generation
= Project 10  Project 13 | Project 17
¥ @ Dummy
R m——— Meilenstel
» @ Head | von: |28.11.2012 || v | Gk Ly
> EINij [
Bls: [24.08.2014 | v <
*[INeck forces )
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Overview Software Products Status.E

CAD/Meshing Postprocessing
I

Status. E (since 200s8)

m Status Monitoring

m_ Display of the performance of simulation
and test requirements with respect to
project milestones

m  Aggregated review over CAE-disciplines and
simulation departments
m Documentation
m Integrated document management system

m Automatic generation of status reports
(ppt, doc, pdf)

STATUS.E
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scale.x - Framework Architecture

f

scale.x

interface

interface

E_ 1 — Q
P 1 I__ E
— &
— file vault %
model : '3
— 4
= -
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SCALE CAVIT

The Evaluation and Reporting Environment

November 2014
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CAVIT: An Evaluation and Reporting Environment

CAD/Meshing Postprocessing
aAasa B

CAVIT (since 2009)

LJProject 10, Project 13, ... % ol

e 0 8 e m Post Data Management

Projekt CBII W c\a'i%‘ ‘ Bf:r:::.'- pe L.

Bhrokect1 & ® 0 5 T Pokkt Testame |Orsive | S0GS [0 m  Procurement and provision of outcome data
e oy o1 fever " e from simulation and experiment

G ject - L] 231 216 QI.‘ W - 7 (1 value) P -

m_ Comparison, visualization of simulation and
| Project 17 FMVSS208 CARRIED_O¥ H
- Pfo:cl 17 Test 192 FMVSS208 CARRIED Ot eXperImental data
Szenaro i) Project 17 Test 199  FMVSS208 CARRIED.g.
HA R () (m]

g e 3 m Features

* [FINAR 945 t ™ \ . . .

" Elisgen L, e e e m Assessment of simulation and experimental
oo A e results (szenario based)

> Bsonstiges 29 T Broject 17 FMVSS208  CREATED .

2. 2| Vpmect 17 Tesine lpvasson_creaveo S8 m  Plugin-Concept amongest other things for

| Project 17 Test 180 FMVSS208 JCREATED . . . . .

— - ﬁ# IRl [esaoe [cAATeD integration of any application (e.g. Animator,
" ﬁ:ﬁj:ﬁ—”“’ Rebdgeie e . Falcon,..) and processes

'@.ll:al:en:eun ! ProictAZTest 191 FMVSS208__CREATED - R ¢ t

'sz":t::‘:' &o‘«l 10  Project 13 | Project 17 epor genera Ion

v OFa
Meilenstein 3 Meflenste.

* @ Head Von 25 11.2012 | v | 3

> [EINij
|24.08.2014 | v B

*[INeck forces o -
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CAVIT: Key Features

Integration
g of CAT and CAE joined view on both data sets

Customization

views, rating scheme, categorization can be adopted in any almost any
detail

Assisted Assessment of Tests and Simulation
scenario based rating of individual key results and rating
recommendation of the test / simulation

Scripting Interface & Reporting

integration.of third party tools, generation of reports or processes
automation of any kind

- Versioning & Offline Work

] user generated data are assigned to a particular point in time, can be
R tracked, held for archiving purposes and are available offline
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CAVIT: Architecture

CAVIT

RichClient

rich client architecture

locale caching (Performance)

offline capabilities

extendable via plugins
plugins ~ massdata  meta data seamless integration of 3 party software

runs on Linux and Windows

( )

IT-Integration

N v

m Data aggregation from back end systems via
Interfaces

Simula . m Realizes 1ISO-MME data standard and
ti Testing supports ASAM ODS data types

SCALE-S




CAVIT: GUI Overview

JQPrnject 10, Project 13, ... Xl

Projekte (Preset: DEMO)

=+
@EI—E| Tabelle ®

Projekt CBIl VW CBII W
5

VProjectl @ @ O Testname

Tag Projekt
3 Projects

Direktive
“IProject 1. & ] 19

Projectl @ @ 123 16

. .
displayed projects and
contextual actions

&

Szenario =

o

Project 17 Test 199

|=En]
Ea
aE
e
<
|

* [v]Europa 378

FMV55208

Bearbei-
tungs-
Status

CARRIED_OI

= WNAR 945 . o8

= [¥]Japan 6 2 = .

> China 17 Selection / Filter

» [v]Korea o]

» [W]Sensor 21

> M Sonstiges 29 scenario based selection of
... 2 o o
tests and simulations

Darstellung ='ﬂ | Frojec est 18 IV US

CREATED

v Zeitstrahl Project 17(Test183 |\ FMVSS208 CREATED
" Project 17 FMVSS208
v () Tabelle
[atum . View settings
[JErsteller
¥ ©Dummy
1@Ffa settings of table, graph and
= @Head . 3
» o time line
» []Neck forces

v

ein 4 Meilenstein 5

N ——

2013

&

2014

'y mrii!;

Umgebung: Unknown [] Offline Modus e
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CAVIT: GUI Overview

Graph view

JQPrnject 10, Project 13, ... Xl sﬂs
Projekte (Preset: DEMO) - 7‘:' B Tabelle = Graph
v =
DJEJ L= Bearbei- | _
Projekt CBIl VW CBI W tungs- Kii4212009
. q 2 . Status e—
#IProjectl @ & O 5 Tag Projekt | Testname Direktive - v KWW 46 2000
“IProject 1. & ® 0 19 release - (—
Tproject 1 1231 216 level Nl VY06 2010
v]Projec v @ -
7 L 4 F/(1 value) ¢ T
KWW OF 2010
 e—
. RANO8: 2010
Project 17 _ FMVS5208 CARRIED_OI
L ] Project 17 Test 192 FMVSS208 CARRIED_OI KW 10 2010
Szenario =B Project 17 Test 199 FMV55208 |CARRIED_O!

<
O

* [v]Europa 378

of tests and
simulations

> FNAR 945 .
Project 17 _Fmvsszos CREATED
> [“]Japan 6 - o
» Fchina 17 Project 17 Test 175 FMVSS208  CREATED,
* “|Korea 0 d  Project 17 jEE (s
;| L]
» [W]Sensor 21 Proje 7 T b I
[ sersor 2 e 1| Tabular view
2 Project 17 Test ¥, |
l . .
Project. 17 Test 180 of tests and simulations
Darstellung = a N Pru_ject 17 |Test 182
v Zeitstrahl i Project 17 Test 18
[ Darstellen Project 17 FMVSS208 CREATED KW/44 2010
¥ @Tabelle " Iproiect 17/ Test 191 FMVSS208  CRFATED
[IDatum
ClErsteller Project 10 | Project 13 | Project 17 |
¥ ©Dummy
] ) Meilenstein 3
] ellenstein
* ®Head von: [26.11.2012 | v|
> [VINij ]
! Bis: [24.08.2014 | v |
* [ ]Neck forces Sttt
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CAVIT: Tabular view

Tabelle =

Tag Projekt Testname Direktive

7

57 (1 value)

Project 17 |Test 169

=

FMVSS208
FMV55208

_
FMVSS208
Project 17 _ FMVSS208
Project 17 Test 186  FMVSS208
Project 17 _ FMVSS208
Project 17 _ FMVSS208
Project 17 _ FMVSS208
Project 17 Test 196  FMVSS208
Project 17 _ FMVSS208
Project 17 Test 200  FMVSS208
Project 17 Test 202 FMVSS208
FMVSS208
FMVSS5208
FMVS5208

Prolect 17

Ions
=

Project 17 Test 206
Project 17

tests & simulat

Project 17

Fows

FMVSS208
FMV55208

Project 17
Project 17
Project 17 Test 171

Proniart 17

SCALE-S

Bearbei-
tungs-
Status

bzw.
release
level

7

RRSULTS_LIf
RESWLTS_LI:
RESUNS_LI¢
RESULTX LI!
RESULTS_N¢

RESULTS LI

RESULTS_LI¢
RESULTS_LI¢
RESULTS_LI¢
RESULTS. LIt
RESULTS_LI¢
RESULTS, LIt
'RESULTS_LI¢
RESULTS_LI¢
RESULTS._LI¢

Fa

= Head

Filter

Filter fur Direktive
) Enthélt Zeich

O Erfullt Bedi

gewahlte Werte:

= Nij = Chest | » Femur forces » Head » Nij = Neck forces

Dummy

W
Y " N

A i
v

<

v

Werteliste fur Direktive +
[J EuroNCAP

[ FMWVSS 208

1 FMWVSS5 301

M FMVSS5208

O IHS

[ LKW-Unterfahrt

[J Sensor
L

<Jok

[@Abbrecrgﬂ I

bl e ima smin a1 omis;as oz
U ILe 0218194 07 a7 o a1

columns / subcolumns: test data / key results




CAVIT: Tabular view

Tabelle = -
Bearbei-
D
tungs- v ummy - B V

Status

Tag Projekt Testname Direktive v Fa v 'V A
bzw. Vi W
|
rTeiTle » Head » Nij » Chest » Femur forces = Head = Nij » Neck 3 est mur fi
7 (1 value)
e 7 ? v ? 9 ¢ v ? 2T ? v

& Project 17 Test 169 FMVSS208 RESULTS LI‘---_
o 7 ORI o2 oo 2858 02 1996 automated

" Project 17 ratlng

Project 17

Proiect 17 Test 186  F of key results

of tests and

Project 17 FMVSS208 RESULTS LIS simulations
Project 17 Test 196 FMVSS208 RESULTS_LI -- hased gefiner
Project 17

Project 17 Test 200 suggeSted

Project 17 Test 202 rati ng

Project 17 Test 206 CI{{{=C (Lo ) J 0-5¢4 4501 |-6005.852 | |394.5 | 0.263 1342.658 |
Project 17 --_--_-

Project 17

Project 17

Fuvsszos - screoul <. [ I I N N A A
Fuvss208 | scHEDUL L N N N N R N
Fuvss208 | screDuLeCN o.053 [ N N N I LR

2In1noa 4a7a  nI4r@1a11R 4125

Project 17
Project 17 Test 171
Draiact 17 Taspageil epvesang | arHEn i Erliasad iniznaliasais il
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CAVIT: Tabular view

Tabelle =

Bearbei-
tungs-
Status

bzw.

Tag Projekt Testname Direktive

S— expanded view
value and rating |

o r aggregation 34

24

P
Project 17 5 amk:il
Project 17
Project 17 Test 186
Project 17

FMVSS208  RESULTS LI
FMVSS208 | RESULTS LI
FMVSS208 | RESULTS LIS
FMVSS208 | RESULTS LI
Project 17 FMVSS208 | RESULTS LI
Project 17 FMVSS208 | RESULTS LIS
Project 17 Test 196  FMVSS208 RESULTS LI
Project 17 FMVSS208 | RESULTS LI
Project 17 Test 200 FMVSS208 RESULTS_LIS-
Project 17 Test 202 FMVSS208 | RESULTS LI |
Project 17 Test 206  FMVSS208 RESULTS LI

Project 17 FMVS5208 RESULTS LI¢
Project 17

— Nij
Nij n% Nij | Nij
| I ) PO [0 [0

T T

7

FMVSS208 | RESU LTS LI

7
==
==
=
(X

0.965

Project 17 FMVS5208 SCHEDULEE--- 0.818

Project 17 FMVS5208 SCH—EDULE[Z

Project 17 FMVSS208 SCHEDULEE- 0.853 -_

FMvesong | erHenin Frigsais i iniRRRl hea a T Sasaninaa |

Droisrt 17
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CAVIT: Tabular view

Tabelle =

Bearbei-

A Dummy
tungs-
Tag Projekt Testname Direktive SE;':S v Fa v

releg
leve

manual rating

Y/ v 7 /(1 value) ) .
: of tests and simulations

4 Project 17 Test 169 FMVS5208 RESU

Project 17 _Fmvsszos 2
M Project 17 g EA] FM\ S

Project 17
Project 17 Tes

Project 17 FMWVE

Project 17 _ FMVSS208 : Y

Project 17 _ FMVSS208 ‘ \
ntar ) B

Project 17 Test 196 FMVSS5208
Project 17 _Fmvsszos Bewertung manuell grin, da rote Bewertung
aus dem Fehler eines Messaufnehmers

Project 17 Test 200  FMVSS208
[11CHSTHFHMCXC] resultiert|

tzurl’M

Farbbewertung (Wei

Project 17 Test 202 FMVSS208 |RESU

FMVSS208 |RESU

FMVSS208 RESU
FMVS5208 RESU

Project 17 Test 206
Project 17
Project 17

l@Abbrechen| | 40K |

Project 17
Project 17
Project 17 Test 171

FMVS5208 |SCHEIL

FMVS55208 |SCHEIL
FMVS5208 |SCHED

SCALE-S

N — o

Bf
A | A WA\

\ Chest » Femur fi
\ 4
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CAVIT: Graph view

Szenario

> [v]Europa

» [V]INAR

> [V]Japan

¥+ [“]China

* [v]Korea

» [“]Sensor

* [/]Sonstiges

Darstellung
¥ Zeitstrahl
[ODarstellen
v (@ Tabelle
[IDatum
[JErsteller
¥ & Dummy
v @Pa
* (HHead
> [ANij
*[]Neck forces

Flanct

Graph ®

KV ' 33 2009

Test 602

Test 1152

Project 17 [FMVSSQOB |2009-OE—‘!? 17:00:49

Project 17 |FWSSZOB |2009-OB-18 17:13:15

L

o

S

Test 1229

1‘*N

FMVSS208 (2000-08-17 17:12:18

Project 17 [FMVES208 IZOCIQ—O&'I? 1T1z43

KV 35 2008

Test 1285

Test 958

|FMVSSZ]8 |2€](]B-4]E-3‘I 16:37:15

Project 17 |FMVEEZ]B |20(]E—GB-(" 16:38:50

KV 362009

simulation / test
with details

Ky 462009

relations: parent /
child

of

Test 1212

Test 1400

Prgject 17 lFMVSSZOB |2009—09-07 16:03:26

Project 17 |FM\"552€|B |2009-09-07 15:50:28

Test 126

Project 17 |FMVSSZOB | 19.11.2009

B |

SCALE-S
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CAVIT: Scripting Interface

Tabelle =

Bearbei-
tungs- . . )
Tag Projekt Testname Direktive Stt;:r"s v Fa [Vlsual compare In Vlewer]
release
level

¥ b4 (1 value) 9 7 7 9

» Head » Nij » Ches

=

4 Project 17 Test 169 FMVS5208 RESULTS_LI!

Project 17 _ FMVSS208 RESULTS LI

i Project 17 g st:i! FMVS5208 RESULTS_LI!

Project 17 _ FMVSS208 RESULTS LIt
Project 17 i} re Jﬁ Metadaten anzeigen... >

Project 17

Ml kennzeichnen als... s a -

Project 17 I o
. v | Bewerten...
Project 17 I

Project 17 [Te £} Dokumentenablage » | L D |
. ¥ W N v )
zur Arbeitsmappe... e b’
Q_\ Suchen @ Werkzeuge neu laden [PDF/PPTS reports]
| B N o ) | FGS Alhoo Y=+535mm Alose_F

FGS AUxxx 777

L, Front Report (ver 0.8.13, global)

m integration of post processors, third party e —1— L
tools
H_report generation

m plugin concept for scripts; python B
(interpreter is built in) or any other script —
language may be used i)

SCALE-S 2

Algemeine Informationen:
Varianten/Schussbeschreibung
Versuchsbeobachtungen

Platz fuer Bemerkungen




CAVIT: Data interchange with scale.monitor

m Selected tests / simulations can be tagged as relevant
for the project status and exported to Status.E with all

their properties

Tabelle

Bearbei-
tungs-
Status

bzw.
release
level

¥ 7 (1 value) ¥ 7

Tag Projekt Testname Direktive

4% Project 17 Test 169 FMVS5208 |RESULTS_LIS

Project 17 _Fmvsszoe RESULTSLLI!
& Project 17 Fmvsszos_'ﬁESULTs_us
Project 17 [Test 185 FMVSS208 | |RESULTS_ LI
Project 17 Test 186 FMVSS208 | RESULTS L
Project 17 FMVSS208 | RESULTS LIt
Project 17 FMVSS208 |RESULTS LI¢
FMVSS208 RESULTS LIt

_IPrcject 17 Test 196 FMVS5208 RESULTS_LI

Project 17

SCALE-S

» Head » Nij = Ches

»
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scale.x - Framework Architecture

f

scale.x

interface

interface

E_ 1 — Q
P 1 I__ E
— &
— file vault %
model : '3
— 4
= -
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scale.x - Framework Architecture

(

scale.x

file vault

Webinterface

Available
independently
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LoCo

Software Solution for Management of Simulation Models
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LoCo: Product of SCALE for Data and Process Management

CAD/Meshing Postprocessing

LoCO (since 2006)

m Simulation data and process
management

= Workbench for Simulation Engineers

® Unique RichClient/Offline concept with sync-
technology (internal and external)

m Workflows / Features

Integration of many specific CAE processes
Solver: PAM-Crash, LS-DYNA, Nastran, Abaqus
Quality check of models

Strong authentication, encryption

Distributed, collaborative working
environment

Sophisticatd variant management

Documentation, development history
Optimization, DOE and robustness studies ...

SCALE-S



LoCo: Product of SCALE for Data and Process Management

Software System for Management of Simulation Input Data

m Target Grc.)up “’.‘%" '
m CAE-engineers T & -
m Leader of simulation projects Iﬁ}: i’ &
/ =hao
m Motivation
m Synergy Sharing of camon\parts
m Transparency Integrated\dacumentation
m Consistency Synchranization with all project members
m Time Savings Automation of processes
® Homogeneity Unification of simulation data and enforcement of standards

SCALE-S



LoCo: Workbench for Simulation Engineers

Datei Bearbeiten Ansicht Extra

J Browser @] Mitteilungs-Konsole [ Pool View ]Johstatus

actve oot [ A1 3 Display of Full Model

[ Assembled mr'sl Run mnﬁgl Pooll

Name ... | short owner & Su b- M Od els
S ]

v,-\:J AU 74 M. Thiele . . .
'r*;J Datenbanken 14 M. HasselbusqT) | Defl ned, Sta nda I’d |Zed Outl ine Of the overa ”
.. (@G Materia 16 M. Thiele
- »- (@& Impaktoren 9 M. Hasselbus o Od el
- » (@ Barrieren 24 G. Geiiler
;ﬁ”l' Lo m Shared availability of all sub-models
'/r*L;J Exterieur 19 M. Thiele
Motor 17 M. Thiele ikkhili4+:
ﬁkl S . Thiele m Clear responsibilities (role management) for
f-ji,a.f,:i,e{: Conme sub-models through access control
E-\":‘::JTueren und Klappen 7 M.Thiele l
. 3J< e = Users have on demand access to the current
- Gsitze 1 m.hf model and sub-model state
e dE] Verkleidungen 1 M. Thiele
LF-\"_‘_:JGI'eenhouse 1 1. Thiele : . . . .
J&Jmck,}: - Thielg m Usage similar to Windows file explorer
- ¥ Sonderumfaenge 48\ G, Geiller
- (& sensoren 6, G Geiklar
*‘__;;JSChu:zsysteme 1™ M. Thicle
P @airbag 1 M. Thiele
- &) Dummies 1 M.Thiele
L'»J Gurt 1 M. Thiele \
.. w. @ Header 6 M. Thiele
u..@ Tools 16 M. Thiele "

-

fl Avay
i =
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LoCo: Workbench for Simulation Engineers

‘ [ Pool View ] History @] Properties

Short description » Attributes | Pool version Short owner

&

quattro Sattel 46 M. Thiele C I a rity

Tank Hamstoff 46

Alufelgen17 % M. Thiele m Listing of all include
HiRa und Lenker a6 M. Thielef files (su b'mOdGIS)

Alufelgen1? 46 M. Thield
Differential Thiele § m Thumbnails for quick

|Fahrwerk HiRa und Lenker ' ~ | ove rVi ew

| | E Edit with... l
I— . | (g Replace...

M. Thiele

46

M

lenksaeule | % Delete
_ & update Metadata
'i 16 Export to file

e pedaibofk | Y Assign Versiond:
U | o Tag this version

Lenkung

Lenkung lenktelesko

Integration

M. Thiele

" - M. Thiele m Integration of any 3rd
Intuitive X M. Thiee party product, e.g.
* M. Thiele ANSA, to access data

=
E- = o
][] O F

= ==
= ]

m Contextual actions

M. Thiele

Show groups
Show all components

ueberzug vol M. Thiele

Ms Stossfaenge_r A M. Thiele

—r

CMs ueberzug hi NSM 46 M.

Thiele

Frontklappe NSMAS inkl Schamiere M. Thiele

M _Thisla

a .
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LoCo: Workbench for Simulation Engineers

SCALE-S

History Graph

m Visualization of variant order

m Tracking of target values

m Comments

m Thumbnails with visualization of
changed parts

m Different zoom levels

[Pool View ]Histor).lr @] Model ]Pmperties }

/

1

20111555

Q 5.652
L

Initialef Import

M. Thigke

£ [seiw

< 9.65 kg

Am Rahmen kann

Be%l man Masse...

Eine kleine Eine andere
0320111241 /Anderung am 2BO32OLLOEST  Anderung am
11 (1 mml| 9 -~ =

Und schon wieder

nosal  |am TUrschloss...

}

}

15

Aber auch die

R Masse

10

q 881 kg

Und noch ein Test




LoCo: Workbench for Simulation Engineers

History Graph of
Variants in Develop-
ment Process

overview

|
s |

SCALE-S 7



LoCo: Workbench for Simulation Engineers

History Graph -

Meaning of Colors

cument version L |1044 e | e

(brown) —

obsolete

(transparent)
selected node L —ro—— — .
(vellow border) L] 1049 s sl
wanT
= o iy s e
reference L -— W
(green) PocMesion = ocnscl
L wedmpn
"N 0 e e o
N —
\I\\\ T
rivate
(blue)
......
RS mamapen ‘ status
= B - (orange) I
Camar et G e § cvnge: 6 nan e, Dt I | ‘ l E : n
T Nédes: 109 Edaes: IL1S Render: 0.026 s Zoom: T5T6927 736978
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LoCo: Workbench for Simulation Engineers

- LoCo2
Datei Bearbeiten Ansicht Extra
Browser [® :
Active pool: | AU49 v || Image | Name Short description » Attributes [ Pool version | Short ownefl | Pool View | History | Model x| Properties
[ PDD'I Preview Assemblies s Tank quattro Sattel 46 M. Thiele
Name )
Tank Tank Hamstoff 46 M. Thiele
v fJauso1 7 G
UKonzept 1 ' Fahrwerk Alufelgen17 3 46 M. Thiele
> &I M. Liebscher F k HiRa und Lenk 46 M. Thiele)
: - A ahrwer a und Lenker M. Thiele
> L/ T. Landschoff B '
T 7| M Thiele ' Fahrwerk Alufelgen17 46 M. Thigle
..... > wDach _
_____ ,___uant " Fahrwerk Differentia 46 M. Thiel&
""" 8 e e o =
..... = L3
[ ua Lenkung enkgetriebe 46 lM.Th ele
..... ED = &
. 537 \" Lenkung lenksaeule | 46 M. Thiele
----- 8 w38 a / Lenkung enkteleskop N ) ‘Pﬁ M. Thiele
..... > L]ao A W »
_____ h__tjgu =t l Pedalerie pedalbock 46 M. Thiele
""" . H% Fgontend 8 4 ) ) 46 M. Thiele
..... [ w45 e "
..... » Llas H M. Thiele
o Modell Viewer
..... u M. Thicle
-» &3 US-NCAP.56 . : . . .
s "= Quick visualization of input data . Thicle
..... > T‘ Heck . . .
_____ ,_gmte m Automated highlightning of ok
- > g Toer modified parts | M hicte]
—v. []|pmaz1 |
v w_Konzept 1 . . . VTl
> fllep Pic blurred due to confidential reasons b v Thicle
e wvuvg%u A
%ﬂm . ( Herkk] anns B rharniars A ) M_Thiele Y|
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LoCo: Workbench for Simulation Engineers

v L DMa:

ORgE

SCALE-S

Quality Management

m Check at each import

m User defined checks
configurable

m Sanctionable on the basis of
a quality index

Include-Checks: Ergebnisse
= B Elementqualitaet
- B8 SHE:Quads < Minimum ANGLE [PAM-CRASH]
I B8 SHE:SKEW [NASTRAN]
~ 8 SHE:Total Shell Elements OFF
zuviele schlechte Elemente: 16.342
@ SHE:Trias < Minimum ANGLE [PAM-CRASH]
& SOL:Hexas > Maximum ANGLE [PAM-CRASH]
& SOL:Pentas < Minimum ANGLE [PAM-CRASH]
~ 3 SOL:Total Solids Elements OFF
zuviele schlechte Elemente: 100.000
& SOLWARP [PAM-CRASH]
~ o Nummerierungskonvention
o CONTACT
& ELEM
& ELEM. BAR
& ELEM. SHELL
& ELEM. SOLID
& ELEM. TETR4
& FUNCTION
& MATER
I & NODE
& NODE_ELEM
& PART
& RIGID BODY
& TIED

¥ Gruppen - Definiert/Referenziert

v v




LoCo: Workbench for Simulation Engineers

7 o .|DMa
)7
P
Vgt

SCALE-S

Bill of Materials

m Overview of all parts and their
properties (mass, materials...)

m E.g. ,on the fly"-modification of
gauge thicknesses

Pool View | | Properties
I v«0 Barriere
0ODB v40 Defoelem
[Cnmpnnent Imags rts B’
s| o| pi|PName | Thicks TotalMas |
9807001 Deckplatte Stahl ... 20.00 125.600
9807999 RIGIDWALL 1.00 68.688
4 9807002 Anschlussplatte Stahl .. L20 7.536
9993000 Part Versionsnummer 1.00 3.915

9808001 STAHL BAR Messbalken mit... - 2,779

9805002 DECKBLECH OBEN
9805003 DECKELECH UNTEN
9806001 BUMPER-DECKBLECH c
9899003 TIED Part Klebekontakt Barr... = 0.000
9899002 TIED Part Klebekontakt Bu... - 0.000
9899001 TIED Part Klebekontakt Bu...
9801001 BLOCK
2001 BUMPER

(@]
7]
(7]
7]
7]
7]
»
¥
¥
>
7

Number of parts: 14
Total: ?
Total (Selection): 1.3 kg (S: 1.319 kg / N: 0.000 kg), dM: +0.000 kg

Q, search | apply BOM || reset BOM

GO N80 a3




LoCo: Modeling Aspects

B Uniform model structure for all departments

Datei Bearbeiten Ansicht Extra

Browser (x| Mitteilungs-Konsole Pool View | Jobstatus

E— a2 m Components are stored at the same
I = location, available for everybody

m Common components wherever possible

m Not everybody can edit any component
(e.g. Materials)

m Responsible persons are in charge of
m Materials

th_ﬁ Tl
e . m Barriers
Sika T
v e 13 gH. Thiel m Impactors
IR 1 N Thiele .
e \ m Engines
5y G M. Thiele
v JJ, derumfaenge i M:e::::r . Dummies
> ) senso :
'u tz eme 1 Tl . .
& !
Ao '
&J6u Tl
> (& Header Tl
..... bumgls Tl
-|
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LoCo: Workflow, Teamwork and Synchronization

= « A

- System (scale)
submit

PDM - System

external user 1

service portal

external user 2

“ store post data
external supplier internal CAE-department
Sync m Central data storage, synchronization with local workstations (c/oud like infrastructure)
decentralized m  Encrypted transfer, encrypted storage (two factor authentication and encryption)
m  Offline handling of components (RichClient)
Offline / Online m Users/Teams are independent of servers and infrastructure
performance m  Users work with local data

m Good performance while application of preprocessing tools

Integration m Integration with existing PDM Infrastructure as TDM-System (7eam Data Management)

SCALE-S



Example: Decentralized Developr

m Suppliers and Service Partners_ . - .

m Directintegration in CAE
development process

m Uniform working
environment

m Automatic synchronization
of relevant data

m Good performance even
for poor network
bandwidth

m external partners

@OIOND)
age
d transfer

o factor authentication and
encryption

SCALE-S




LoCo: Open System / Integration of Software

Direct application of external tools (Ansa, Animator, nedit, vi, user scripts, etc...)

m Models are
parameterized within
the data management
system

m Simulation models are
assembled automatically

m Access to optimization ||‘
software such as LS-OPT

SCALE-S



LoCo: Key Features - Summary

SCALE-S

Customizable Rich Client

= Adaption to customer requirements
= Structured / standardized work flow
= Continuous documentation of components and sub-models

Modul Strategy for Simulation

= Simple cross-disciplinary reusability of components
= Rights and role management for exchange with suppliers or other
teams

Intuitive Usage

= Report of simulation model status on demand
* Interface focus on established work processes
= Tailored to the needs of simulation engineers

Good Performance

= Largely independent of the performance of the network infrastructure
= Synchronization automatically in the background
= Use of efficient mechanisms for data reduction

16



scale.x - Framework Architecture

f

scale.x

interface

interface

E_ 1 — Q
P 1 I__ E
— &
— file vault %
model : '3
— 4
= -

SCALE-S

17



scale.x - Framework Architecture

r scale.x

\ filevault
l

l
. I
/
M,
~ _l__l -

A Available
independently

central storage

s |ocal h
— OCal Cache

SCALE-S @



Vielen Dank!
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Status.E

Software Solution for Project Monitoring

October 2014
Copyright SCALE GmbH; Disclosure taofthirdyparties only in consultation with SCALE

SCALE-S



Status.E - Project Monitoring

m Project status

m Assembly of assessments
on different organizational levels

m Mapping on project mile stones
m Monitoring of project status
m Report generation

< Projektibersicht 7%

m Project documentation

®m Integrated document
management system

m Documents are available
offline (local cache)

Vertoilung dor Lastfallbewartungon

Bis jotzt kein Versuch, Aussage basiert auf
Simulationsprognose (mit Trefftz Restart)

m Offline clients

m Windows
m iOS

SCALE-:



Status.E - GUI Overview

w\la
Klasse

2 (A0)

3(A)

4(B)

5(0)

6 (D)

1 Wl Product portfolio
||“$ ¢

m Display of projects
m Exposed by car classification
and model type

SCALE-S :



Status.E - GUI Overview

B ctatus.E trunk - gbgafiw (DD/AST-241) @ Entwicklungs-System - |EI|5|
Projekk  Admin  Ansicht  Extra
Projektauswahl AU312 > | Lastfallpool A
M1 erfoll M 1 erfill M 0 erfillt
777777 M Z Toleranz M Z Toleranz M 1 Toleranz
OV AD M 1 richt erfiill M 1 richt erfill s M 0 richt arfille
' M S richt bewertet M S richt bewertet M 0 richt bewertet
=l Zeitpunkt
heute
Diatuni: |12.03.2|:|13 vl heutel
ES = VAN "\
o % -33 &) 22y <-18 % - g L): >
IMeilenstein: I 'I v v
OEs: | vI 2012 2013 2014 2015

Projektdokumente

j f;j Ansichbseinstellungen |

Ansicht: IDeFauIt-'v'iew

| Histogramm | Dokumente ”

~=-DD/AST-241
Anbauteile

{=tDauerfestigkeit

{#-Schutzeinrichtung
-Steifigheit
EK-Ziele EK-2
~Bkustik

Insassenschutz

ol A N -0

E-Seitenschutz
o EMYSS215
[+ Strukturauslegung/Funktionsprifung

E"F

Lastfaldokumente allg. Lastfallbeschreibungen Simulationsdaten

Kriterien | Lastfall:Eigenschaften

Kriterium | Ziel | Ist | Meilenstein | Datum Mitarbeiter | Kommentar | Mafinahnm
234234234.0 ¢ <= Z5.0(35.0) 35.0 mm YPT 12.03.2013 Max Mustermann (DDfAST-241)
23423423455 35.0(25.0) <=x 40.0 mm YPT 12.03.2013 Max Mustermann (DDfAST-241)
WEFRETY % <=1.0 0.5 Nm YPT 12.03.2013 Max Mustermann (DDfAST-241)
wermerw33  25.0035.0) <= x YPT 12.03.2013 Max Mustermann (DDfAST-241)

4 |

B 4
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Status.E - GUI Overview

a
M 1 erfiille M 1 erfille " M 0 erfiillt
M Z Toleranz M Z Toleranz e ‘,: G M 1 Toleranz
B 1 riicht erfiillt M 1 richk erFille " 'ﬁ_\’ . B 0 riicht erFille
M S richt bewertet M S richt bewertet M 0 richt bewertet
- -
e - =l

Status Outline

m Overall project status

342340«

A W m Status of filtered & selected
Wy 280 criteria
b
. |
4
® 1
5 W\ wWmA?P
Sei z
FRYSSEL 5
- o

SCALE-S



Status.E - GUI Overview

=] 2eitpunkt

nz
PRI Fiille
DY Richt wite

T N\ \"°

Drakurn: |22.06.2013 'l heutel
=

Meilenstei:; u: ?I I:‘ @) @ @ @ \ v @ 0 ‘

2014 2015

OEs: IDD,DD,I’F\,DD,I’ASJDD,I' -] 2012 113 =
-Eiger=chaf
Z M
- A EE <= eoh 35.0 mm
427 S50z

| Timeline

A

- A

O | m Shows project milestones
& 9

m Continuous jumping in time by
. 1 \Twmav dragging slider
e - > m Individually customizable for each
department

SCALE-S




Status.E - GUI Overview

I
nz

PRI Fiille

DY Richt St

Ansicht: IDeFauIt-\u'iew j o Ansichtseinstellungen |

| I | Histogramm | Dokumente "

& Dynamic observation of status

4z

~[=1- DDy AST-241
----- El-aAnbauteile
---EI--Dauerfestigkeit

‘| A &8 = Categorization of criteria by attributes or
totally free

= Optile
R

----- - Schutzeinrichtung
[+ Steifigkeit
E|' EK-Ziele EK-2

‘.- akustik

{—B-Insassenschutz

m Aggregation of status: the worst
propagates

o S N T -

gltrooesssee

5--"-EI"-Seitenschutz
S 215
----- [#-Strukturauslegung/Funktionspriifung

m Filtering enables hiding of uninteresting
areas

LR OF ¥
EF

m Views can be shared among colleagues

SCALE-S



Status.E - GUI Overview

<
. . . NE
Criteria list
PRINS Fiille
DY Richt St
m List all selected criteria
including subcriteria, target
values, etc. I A A
J Kriterien ] LastFaII—Eigens;aFten _ﬁastFalldokumente I allg. Lastfallbeschreibungen I Simulationsdaten ]
Kriterium | Ziel | Ist Meilenstein | Datum | Mitarbeite &

ariin rot WET 22.06.2013 Max Mustermann (DD
Diruckkrafte (Aussentrimg grun rot VPT 12.03.2013 Max Mustermann (DD
F‘gungsverh‘: (F\L‘trim) arin rot VPT 22.06.2013 Max Mustermann (DD
ECE-R4Z hinten (Stalifénger Gesekze) griin rot WPT 22.06.2013 Max Mustermann (DO
hadM) griin gelb WPT £2.06,2013 Max Mustermann (DO
- Carlos-Test (AHY) grin gelb VPT 22.06,2013 Max Mustermann (DD
l'|_ Mdentauglichkeit (AHWY griin gelb VPT 22.06.2013 Max Mustermann (DD
- kundentauglichkeit {Aussentrim) griin gelb WPT 12.03.2013  Max Mustermann (DD
— Montagetauglichkeit {Aussentrim) ariin gelb VPT 22,06,2013 Max Mustermann (DD
@ J— 2342342340 (FMYSS5 215) ¥ <= 25.0({35.0) 35.0 mm VPT 12.03.2013 Max Mustermann (DD
ECE-R42 vorn (StoBFanger Gesetze) griin gelb WPT 22.06.2013 Max Mustermann (DD
Schliesskrafte (Heckklappe) griin gelb WPT 12.03.2013  Max Mustermann (DD
’ ‘ ‘ ’ Fahrversuch Anhanger (AHY) grin griin VPT 12.03.2013 Max Mustermann (DD
SIS £ Montagetaudlichkeit (AHY) ariin griin VRT 22,06,2013  Max Mustermann (DD
¢ 2342342 34ss (FMYSS 215) 35.0(25.00 <= x 40.0 mm WPT 12.03.2013 Max Mustermann (DD
S ToRR . g werwerw (FMYSS 215) x e=1.0 0.5 Nm VPT 12.03.2013 Max Mustermann (DD
USa Part 581 hinten (Stalfanger Gesetze) arin griin VPT 22.06.2013 Max Mustermann (DD
Daverfestigkeit (EG) (AHY) ariin o 22.06.2013  Max Mustermann (DD

Farrversuch Fahrradtrager {AHW) griin * _ILI

4 3

SCALE-S




Status.E - GUI Overview

Status history of

criterion

I

nz
PRI Fiille
DY Richt

erte

m Shows status trend and
target values over the time

B B [stBewertung
=4 Grenze rote Ampel
d \
g N
- 15
E
i i | E
10
Sen z
RS S 5
|| + .. qun; sweiife
0
25.03.11 25.09.11 25.03.12 25.07.12  25.12.12 25.10.13 25.06.14
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Status.E - GUI Overview

Status history of “area iy
of interest” : \

m Displays status trend of a : y A Q ¥
specific set of criteria

Organisationseinheit: NJEG-241

[Anzahl der Lastfalle]

L 25.03.11 25.09.11 25.03.12 25.07.12 25.12.12 25.10.13 25.06.14
r >

SCALE-S
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Status.E - GUI Overview

Detailed history of
criterion

m All changes on a criterion can
be listed and manipulated

Histor

I
nz

PRI Fiille

DY Richt St

-
"

: 1 .\ WAV

FrSSEL 5

|| EE Taquine ek

_— 7, -
des Lastfalls AHY
Zeitpunkk Art der g | Werk | Mukzer | Eingabezeitpunkk ”
1.VKF

Cal Test: Ist-Bewertung gelb Max Mustermann (MIEG-241) 14.03.2011, 09:29 Uhr
Carlos-Test: Ist-Bewertung gelb Mazx Mustermann (MIEG-241) 14,03.2011, 09:29 Lhr
kEundentauglichkeit: Ist-Bewertung gelb Max Mustermann (MIEG-241) 14,03.2011, 0931 Uhr
Dauerfestigkeit {EG): Ist-EBewertung gelb Maz Mustermann {M/EG-241) 14,05, 2011, 09:35 Uhr
Dauerfestigkeit (EG): Ist-Bewertung grau Max Mustermann (MIEG-241) 14.03.2011, 09:49 Uhr
Dauetfestigkeit (EG): Ist-Bewertung grau Mazx Mustermann (MIEG-241) 14,03.2011, 0953 Lhr
Fahrversuch Fahrradir&ger: Ist-Bewertung  grau Max Mustermann (MIEG-241) 14,03.2011, 0953 Uhr
Fahrversuch Anhanger: Ist-Bewertung grau Max Mustermann (MIEG-241) 14.03.2011, 10:03 Uhr

P-frei
B-frei
Yorserie
S0P

Ansichtsfilter

Bedienkrafte: Ist-Bewertung
Carlos-Test: Ist-Bewertung
manuelle Statusiiberschreibung

Lastfallkommentar
Malnahme

griin

=rmann (N/EG-241) 14.03.2011, 10:12 Uhr
Max Mustermann {(N/EG-241) 15.03.2011, 14:19 Uhr

Max Mustermann {N/EG-241) -

Bemerkung Max Mustermann (N/EG-241) -
Malnahme Max Mustermann (N/EG-241) -

Ricksetzen |

¥ abbruch ok

SCALE-S
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Status.E - GUI Overview

Properties of a criterion

®
® 1

: 1 .\ WAV

FrSSEL 5

Taquine sweiife

SCALE-S

1IE
Nz

PRI Fiille
DY Richt wite

Eiante

Kriterien Lastfall-Eigenschaften

Bes?‘nreibung

filterBare Attribute

Region

ELI

MNAR.

RO

Welt

Derivat

Fachdisziplin
Funktion/Eigenschaft
Eauteil
Bauteilgruppe
Organisationseinbeit
Konzeptrelevanz
EK-Filker

Chx

A Fme ey by e

alldokumente I allg. Lastfallbeschreibungen

] Simulationsdaten

FIMY33 215

Welk
]
1
O

Insassenschutz
Seitenschutz

DOYAST-241

CAE

VmmbmmbmFE

|

12



Status.E - GUI Overview

4
. NE
Documents and links .
PRI Fiille
attached to DY Richt wite
m Project
m Criterion
m Set of criteria [ L} y &):
m Simulation
l Kriterien l Lastfal-Eigenschaften Lamalldokumente ] Simulationsdaten
Mame ' Grile o} I Zuletzt geand... I Meilen. . Mame
|®] dummsitz:png 104.7KB  Eild 25.11.12 YPT {24 db, a3db
ADSSIIZDS.XISX 10.9kE Excel-Tabele 25.11.12 WRT Qarchive.tar.bzz
Esequence.png 41.7kE  Bid 25.11.12 WPT
lstatus.e.eap S.6ME  Dakument 25.11.12 WPT
)
. \
- It | »
] _J J allg, Lastfallbeschreibungen ]
Mame I GrﬁBeI Tvp I Zuletzt geand. .. I
E admin_icon.prg 5346 Bild 25,11.12
’ ‘ ‘ ' ﬁprint.pdf 25,1k PDF-Dokument 25.11.12
Seike z
FRYSSEL 5
|| EE Taquine ek
| 2
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Status.E - GUI Overview

Generation of reports

(*.pptx) of “areas of
interest” is just one click...

LastFallfolien: AHw

(NENEEEEEENNEEEEN

SCALE-S

L I\
T
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Status.E - Data Import

m Type in manually
m Excel interface

bearbeiten  gysicht Erfigen Fomal Egres Doten Fenster e herengeben  [5m @ X

G
Rote Amy Gelbs
e S Soe o

mm
- B Grad
ta astischer Winkel Grad
Ighate sinfigen sta ock: Verdiehung der Tir cn 050

- [ ey starrer Back: Fugenmakindermg mm 050
BF- Bl Karosse: plastische Absankung adoy Anhebung mm 150
-2 Zaben lgschan Karasse: cher Winkel Grad 9,000
<122 mhaelusghen Karosse: plastischer Winkel Grad 1000
. Kal erdie " mem, 0500
o [Z4f! Zelen tormotieren Karasse: FugenimaRinderung uen 0500
© 26 e

e e Vorkoidung) N 4 .
N Erblenden 1 Y E2 30000

[J |23 Elgenfiequent |

=l

Absenkung 100H | |

- 000

. 1,000

. 10,000

. 150
e — 1250 —|
[ b { Stk 14 ﬂ"
Sew - v v "

Interface with 3rd party systems (e.g. CAViT, CAE-Bench) possible

SCALE-S -



Status.E - Summary

e Criteria assessment
1 | Simulation and test driven criteria can be assessed. Integration of 3-
party systems allows automatic assessment.

Individual observation of project status
Areas of interest can be focused based on criteria attributes.

Reporting
Monitoring reports can be generated as PPT-slides or shown as live
demonstration

Versioning
Criteria assessment is never lost or overwritten. An optical time line
enables the user to jump in time intuitively.

Documentation
Arbitrary documents can be attached to assessments and become
globally accessible (document management system)

SCALE-:



Status.E - IT Aspects

m Client-Server Architecture

RichClients available for all Windows versions without any dependencies
RichClient-Distribution via Java Webstart
WebClient in development
Server-Application based on Java Enterprise; Server Database, e.g. Oracle
Comprehensive role right management (configurable)
Central document storage in secure FileVault
Extensive protection of sensitive data by various security methods
Encrypted data storage and transfer
two-factor authentication, ...

L )
=i - - Oracle
" Filevault

Clients F__J/ Intranet . /
| | AD/LDAP

SCALE-:

Server

7 i
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scale.x - Framework Architecture

r scale.x

() | ] —_—

o) e, [

o =
o BRG] ©

1= I b

—.—_| fllevault

" model | =

(®)

£ @

o — =

= A —
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scale.x - Framework Architecture

) .

Available
independently

19
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