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Introduction - Systems Engineering Process

Requirements /Customer validation
(Specification sheet) / (Acceptance)

—
t S Verification /
\ys em specicatr 7 o
Project targets ~r =

Setup of requirements Verification

and project targets,
milestones and
responsibilities

Architecture

& design Verification

Verification & monitoring
of project requirements

— i

Detailed || HW/SW integratio
design || Commissioning

& roll-out
\ Implementation /
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Detailed design
CAD / DMU

Evaluation and assessment

of simulation and
tests, Reporting

I

&)

Implementation Solving / Testing

Setup of simulation models
and test prototypes

Perform
simulation & test
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Introduction - Systems Engineering Process

Requirements /Customer validation
(Specification sheet) / (Acceptance)

-

System specification Verification /

& feasibility / System tests

— -
Verification

H'n Status.E

Setup of requirements
and project targets,
milestones and
responsibilities

Architecture

& design Integration & test

Verification & monitoring
of project requirements

W cavit

Evaluation & Assess-
ment of simulation
and tests, Reporting

— i

Detailed || HW/SW integratio
design || Commissioning
& roll-out

I

LoCo

Setup of simulation models
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Systems Engineering Process

Requirements

(Specification sheet)

-

System specification

Validation Customer validation
/ (Acceptance)
-
\erification /

& feasibility

—

System tests

Verification
Architecture
& design Integration & test /

Detailed
design

HW/SW integratio o
Commissioning &
& roll-out o

LoCo

Setup of simulation models
and test prototypes
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LoCo: Simulation Process and Data Management vﬂg

Characterization

Y Simulation Data -/ Variant
Management
Y Workbench for Simulation Engineers

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

Y Workflows / Features

Integration of arbitrary CAE processes

Solver: PAM-Crash, LSDYNA, Nastran, Abaqus,
Data and version management

History tracking

Job submit and monitoring
Quiality checks of models

SSKSKKSKSSYS

Advanced security features
Two factor authentication

Encryption

Distributed, collaborative work environment

Access, roles and rights management
Optimization, robustnes:
Y

SSKSSS
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LoCo: scaling development by decentralization

[

y/ Distributed locations » '

\/' Direct integration in CAE
development process of all
partners

N

/' Uniform working
environment

—

' Automatic synchronization
of relevant data

y Good performance
even for poor network
bandwidth

y Complying with high
security requirements
\/ encrypted storage
\/ encrypted transfer
\/ two factor authentication and J external partners

S C AEI:(EWJID y sites



LoCo: Workflow, Teamwork and Synchronization

Z System (scale)

external user 1 Internal user at workstation

internal user

scale.server /e
WebFrontend I O

internal CAEdepartment

service portal

external user 2

external supplier

Sync Y Central data storage, synchronization with local workstations (cloud like infrastructure)
decentralized Y Encrypted transfer, encrypted storage  (two factor authentication and encryption )
Yy Offline handling of data (RichClien)
Offline / Online \ Users/Teams are independent of servers and infrastructure
performance V' Users work with local data
V' Good performance while application of preprocessing tools
Integration Y Integration with existing PDM Infrastructure as TDM -System (Team Data Managemer)

SCALE-S



LoCo: Integration with PDM  Systemen vﬂg

PDM-System (e.g. Teamcenter , PTC,Enovia, Y)
data storage systems

replication
of data and
life cycle status

deposition

= E‘
= )
_ )
o

O

NN,

S)insay

a |
| sjusaWNI0Q

-

== =
LOCO I workflow team t

yne SCALE.server

LoCo Cl|ent

V" Automated / integrated data deposition and retrieval from connected Storage and PDM-Systems

V' Automatic deposition of important variants from LoCo
V' Easy retrieval of stored variants
y' Usage of system APIs for access

Y Automatic cleanup: storage space in SCALE.server might be restricted (v time. size and/or usage)

y Replication of life Cycle statuS (reference, status, Y)
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LoCo: Version Control

2013 KW 14

Y Version control is the management of
changes to data

Y Motivation:
V' Simulation is change driven
y Changes need to be documented
y Engineers need to work on the same

2013 KW 16

Y In LoCo every object is versioned

Simulation Runs

scripts Moduless 7"

Meshess Parameters

2013 KW'1T

2013 KW'18
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LoCo: Version control

N\ L/
N\
YALock Mo d iclsycal Mir Bysiend) §=‘\| . @
Wy Meshing
y' Components are first locked, then modified and finally unlocked again I
After the work is done users need to check in changed items I

While the component is locked, other users are prevented
from modifying the same component

<SS

Users may have to wait

Easy to understand

Always consistent data (no merging of data required)

S
e sive
LoCo

VACopy Modi(fogo, gMevi, g)e fi Y

Y Objects can be used instantly (on changes a copy will be created)

- g ) user A’/\‘user B
No AchédAkheok outid necessary
Each user works with a complete independent copy of all data E E

-z
Y At some point different fAbrancheso N efede \ e
SCALE-

Simultaneous work on the same objects is possible

r



Example CAE Workflow DY

B
X
/'///

//[ b
Import from PDM Setup models Browse simulation Monitor results
Manage geometries Integrate simulation processes results over time
Integrate meshing tools Share model data Access results Evaluate and Report
Mange meshes for RuN simulations with postprocessors project status
different solvers Run reports and

evaluations

SCALE-S



SDM Workflow and Process control B> )]

Importing CAD Data
PDM/CAD System

LoCo - licensed for SCALE GmbH, for support please contact: loco-support@scale... - =] X e BF Wew Pec mold Db i Al -t -
g =E AP R RS ol - L
File Edit View Extra [mainter @ |
Browser [® J
= I AD meta data
Project: IBod\_.rll?. [~ - Attributes
i
Runs|| Pool ‘ Short description E Version
3 O
MName E = Import of CAD data
- E CE e.g. PLMXML
L_-r*Jcar Solid Cole
~=F W W W ol ,ooyf_
=t rf:.) exterior aTralucen Colors
£T] test configuration that uses ev 1 Special Colors
—--r‘v-_‘.J attatchments -
T . X: 0,00 Y:0,00 Z: 0,00 M: 1/25 1IFR: 30 Step 1 ‘
LL,"IJ doors front-bumper_02 98 | 50950
front-end front-bumper_03 99 | 3023 9
LL-H'J lids front-bumper_04 | 9
: (072\D) S
headlight-left_01 Bl = 10
ff.J windows -
L;] 3 headlight-left_02 102 | 6141 10
i (S bod
. ;] h Y_ l headlight-right_01 103 | 54200 10
- Sy Chassis
. ;;_;]eng%\j headlight-right_02 104 | 6141 10
o 105 | 2412a 9
[S—] | product structure
|Q search - 106 | 2412a 9
(cAD \ Iv/ " [Bodv18 CAD || (] = [#=s] [O Offtine Mode
working with
discipline CAD data | B
DaEsE 9e s o B v e
[ ] s p

SCALE-S 14



SDM Workflow and Process control B> )]

Creating a task for meshing

Tasks are managed in

project management
system

Create new ticket

Body18 - Work Packages - OpenProject - Chromium - o x

. . o Body18 - Work Pac x \[77) 2)
Create new ticket for pool version: Body18 96 J - \
< - C [ @ Sicher | https://openproject.scale.eu/projects/body18/... ﬂ(l € 4+ ® 083

Ticket title
My pag £ Projects ¥ @ Modules ~
check this version and do meshing

& . ] Body18 Work packages
Description Integration with Work packages ~
- - - - project management
Data imported to version 96 has to be checked if geometry is [ ]
system ul Summary I - QN
clean and meshed,| v D+ SUBJECT - TYPE
&= Timelines
] 257 check this version and do meshing Task
A Backlogs
@ 255 create pole barrier Task
Calendar
@ 254 Test OpenProject Integration for Body18 Pro... Task
¥ News

W wiki -4

create new tasks

related to data

SCALE-S s



SDM Workflow and Process control

B Y

meshing the CAD data

and representations

test configuratiof

Material

\ discipline: meshing

SCALE-S

Brick__1_x__2 | O0_import | 3004 ansa
H ¢ JRoad
Brick_._1_x__2 |0l_cleanup | 3004 ansa
Master
Brick__1_x__2 02_mesh | 3004 | 2mm |ansa
Tools
= car Brick__1_x__2 02_mesh | 3004 | Imm |ansa
,:_&' .Jextericr | Brick__1_x__2 02_mesh 3004 | 2mm | ansa
g _Jinterior
Q— o o View Model
_ n co .
MESH N - Body18 MESH

Jump to version...

LoCo - licensed for SCALE GmbH, for support please contact: loco-support@scale.eu-s.. - o
File Edit View Extra
Browser [¥
Project: | Body18 v - Attributes
& a
2 N
. . & ;
container with data for =y o | B | g [Veser
. = 2 a =
several meshing steps a 3 ERR
= [} [ i

e e w s

Strg+C

F7

ANSA v18.1.0 64-bit (/tmp/tmpabYRPr/3004_.2mm02.ansa) - o

x

File Tools Utiliies Lists Assembly Plugins Windows Help

ERE B > 9-¢ -@EED> NE>

a, Current P

]
Bleo®w-99<

Modules Buttons

J'\*
Ma v [¢

Hot Pointsr
cons
Faces»

cut Delete

New |_SetPID
Proj.Cut_| MidSurf.»
Flange »
offset_»
Convert
Extend *

Undelete
Topo
Rm.Log.»
Rm.Dbl > |
Freeze/Un
Dach_»
Orient_»

i
i

Fuse »

Plane Cu.>

Zone Cut
Intersect
Modify

L
Ll

Surfacesr
Coons
Volume »
Curvesr Info
Delete Undelete
Gircle_»
[Connect> | Tangent » |

Extend

|H

i
i

Break |||

imprint_| ||

Options List

® | USER : marko.thi
DATE :11-JAN-20

0> s+ =1 F@e e
> EER B

integration of
meshing tools

00_impart_bricks_for_meshing
01_mesh_with_ANSA

02_complement_solver_cards_to_brick

03_create_soN

CAD (leocad)

er_representation

integration of tasks, scrip

and applications

ts
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SDM Workflow and Process control

B > ]

deliver meshing results

LoCo - licensed for SCALE GmbH, for support please contact: loco-support@scale.eu-s.. — O X

File Edit View Extra

Browser [¥

w

Project: l Body18

Runs | Pool ‘

Name

Syivate) [Weiter mit Pfahbariere sowie
create load

cases

bernahme der Skripte von Peter]

—=F é.]_l_mm
t+- &) Rigid
=3 é:,.) Pole

|—+-®9992 FEM scale car_p_ 46kmh
—--é.]me

“ k. /Rigid wall

--é:,'.]Pole

% 0092 FEM scale car p_ 46kmh

Q. 0

Short description

v

test configuration that

Bracket__1_x__2_-__
Bracket__1_x__2_-__.
Bracket__1_x__2_-__.

Bracket__1_x__2_-__

Bracket/,l_x__Z_—__i 93274
-—

PartNumber
BrickiD
ElementSize

FileType
i Imnact] ocation

7 ¥ 9 ¥

2mm fi

93274 ansa
93274 ansa |
93274 |2mm |ansa
93274 |1mm ansa
93274 - key
2mm | key

ILEGO \ |~ [Bodv18 LEGO v|wa| # |[e=s] [ Offline Mode
\{ discipline: FEM
set data

create solver

representations

SCALE-S

public

Body18 - Work Packages - OpenProject - Chromium - o x
o Body18 - Work Pac x \ {0, @
€ & C | @ Sicher | https:/fopenproject scale.eu/projects/body18.. | € & ® O B
oP OpenProject * Mypage & Projects ~ 0 Modules ~
« L4 Body18 Work packages
= Overview
Work packages ~
&% Work packages
W Summary - .-
v IDv SUBJECT ~ TYPE
= Timelines
[] 257  check this version and do meshing Task
4 Backlogs
[ 255 create pole barrier Task
B calendar
(] 254  Test OpenProject Integration for Body18 Pro... Task
1 News
.
o wiki e
T v

notification through
project management
system

Edit the history comments to describe your changes

|v Close ti:kats:‘

I» (257) check this version and do meshing

Body18 (Version 96) |

resolve task

DEMO Faurecia

if done

Changed items
5:‘] Libraries (Version 74)
5‘:} Bricks (Version 64)
Q Bricks (Version 78)
1 3004_00.ansa

meshing

| | oK |

Abbrechen




SDM Workflow and Process control

B > ]

creating a task for simulation

Create new ticket

Create new ticket for pool version: Body18 97
Ticket title

Evaluate the durability of the model

Description

Evaluate the durability of the model for pole and wall crashes
ith velocities ranging from Skm/h to 46km/h in steps of
km/h.

SCALE-S

Tasks are managed in

system

Integration with
project management
system

project management

Body18 - Work Packages - OpenProject - Chromium - o x

|/ o Body1s -Work Pac x \ {1\

&« - C [ﬂ Sicher | https://openproject.scale.eu/projects/body18/... j'.r] € & & 03

<« * Body18 Work packages

Work packages ~
W Summery L R

v ID~ SUBJECT ~ TYPE
= Timelines

(] 257 check this version and do meshing Task
A Backlogs

() 255 create pole barrier Task
Calendar

(]} 254 Test OpenProject Integration for Body18 Pro... Task
M News

|
O wiki

+  (1-474)

-+ I

18




SDM Workflow and Process control

> N

Submitting simulation jobs

SCALE-S

LoCo - licensed for SCALE GmbH, for support please contact: loco-support@scale.eu - scale - o x
File Edit View Extra A .
multi simulation run
| Browser | History | automatically created o
""" Runs (PV:102) I :
oy Name . I &4 Update status for remotg/]t/)bs
e =
= - = a ! DIDZ_FEM_scaI.e/(a/L __15kmh_0_grad_100_2
5} I . @ N = P 9
- g3 Short d t i + —
EF w'JJ_L!—:GO ort description 'E g ¥ 5 @ Download finished, results are in directory /hc
- 1 =]
2| 5 efPole 2 8 s = |8 P 0102_FEM_scale_car_p__40kmh_0_grad_100_2 |
[ = =1
i |:+' wlmm & 5 = f‘:_‘ E " Download finished, results are in directory /hc
™ i = .
" !JJ 2 9 ¥ 9 9 9 . @ 0102_FEM_scz'lle_car_p__46kmr1_0_'grad_100_2| -
""" -+ k%) 0102_FEM_scale_car_p_ - kmh_ toct conf tion that 5 a o Download finished, results are in directory /hc
e est con gura on a mm PE—
Eﬂ |+ €002 FEM scale car p_65kn 0102_FEM_scale_car_w__ll)kmh_D_grad_lOD_; =
g = __ Download finished, results are in directory /hc
. —— €o102 FEM scale_car_p_1lokn ) | 0102_FEM_scale_car_p__30kmh_0_grad_100_2 |
§ = €9 0102_FEM_scale_car_p__15km || SIope Brick Curved. - e n=s 6 Solving: 9.6719ms of 50.0ms computed —
§ _. GRS =L BECICLET B B | (Slope_Brick_Curved__ 11477 ansa _ @ 0102_FEM_scal.e_car_p__46kmh_0_grad_100_2|;|
,,,,, —— &9 0102 FEM scale_car_p_ 20kl |Siope Brick_Curved. - 11477 |3mm)| ansa (Solving: 13)5ms of 50.0ms computed )
Oy — 9B132_FEH_scale_car_p_25km Slope_Brick_Curved__ 11477 | 2mm | ansa V Preparation \
o [+ £,#8102_FEM_scale_car_p_ 30km . e
s _Brick_i | 11477 |1 k , i
-E —— £.#0102_FEM_scale_car_p_ 35km ope-brick-~urve i ; Solving
g =1 if @102 FEM scale car p_ 46km Slope_Brick_Curved__ 11477 | 2mm | key Pt_:'-c'"'IE computed )
. Postprocessin
i L €3 0102 FEM scale car_p_ 40 & y P g )
: —Eyeez renscate carp_scin | [ININNNINCINCORRRRIRIRORGE | o)  ow02.rem_scole_cor_p_05kmn0_grad 1002
._E, G+ # 0102 FEM scale car p_ 46kmh Plate__2_x__2_with_I 122¢03 ansa {Splving: 1.5539ms of 50.0ms computed b
| | EM scale_car_p__ 46km Plate. 2 x__ 2 with_| 122¢03 dat @ 0102_FEM_scal.e_car_p__46kmh_0_grad_100_11._x.|
I { Found job_id 308 for job in job_folder /mnt/rel
_ — x__2_with_| 122c03 stl
Q, search individual — /
|LEGO [T simulation run | (¢4 [O offiine Mode | |I;/Disable Popups |T

list of all pending

simulations

hed and

detailed state
of currently

running
simulations

19



SDM Workflow and Process control S 3

access to results

LoCo - licensed for SCALE GmbH, for support please contact: loco-support@scale.eu - scale - o x ‘

File Edit View Extra |

Browser [# LS-PrePost(R) V4.3 (Beta) - 310ct2015(23:00)-64bit J/0092_FEM_scale_car_p__46kmh_0_grad_100_2mm/MOV... - =} x
""" Pool versions = File Misc. View Geometry FEM Application Settings Help
t 0092 FEM scalepcar

;U 0 g Time = 1]

8 show list with all

L) . .

g conducted simulations

o

i‘ — 87 [Test mit niedrigerer Geschy

Il

[

— 88 [Merge]

—— 90 (private) [Weiter mit Pfahba
— 91 [Ubernahme der Skripte vor
— 92 [Weiter an Pfahbarriere]
— 93 [Progress Feedback LS-DYN
— 94 (private) [Snippet Test]

— 95 [Merge]

— 96 [DEMO Faurecia]

—— 97 (private) [Evaluate the durib

98 (private) [Feedback Datei]

—— 99 (private) [DEMO Faurecia] I

N TG GG e @
e V@O &F

i

:Ad) swsuodwod H

LEGO v/ [Bodv18 LEGO

L ovoesosdewe-v e UyrE”

> state 1; .
Loop Normal Ren...

Open result data

directly from
application

SCALE-S 0




SDM Workflow and Process control

| ook and feel é

Live Dem®o
LoCo2

SCALE-S
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LoCo: Workbench for Simulation Engineers

Datei Bearbeiten Ansicht Extra

J Browser @] Mitteilungs-Konsole

[ Pool View ] Jobstatus

Active pool: I AU

'

[ Assembled mr'sl Run mnﬁgl Pooll

g Datenbanken
E Material
- »- (@& Impaktoren
e Q Barrieren

> @& Fahrbahn

W J Fahrzeug

Q Motor
L'»J Package
&l Fahrwerk

L'*-J Frontend

- (&) Tueren und Klappen

Name ... | Short owner
- e~ .}

74 M. Thiele
14 M. Hasselbusq)
16 M. Thiele
9 M. Hasselbus
24 G. Geiller
9 M. Thiele
66 G. Geililer
19 M. Thiele
17 M. Thiele
5 M. Thiele
6 M. Thiele
7  M.Thiele
7 M. Thiele

[}J Karosserie 8  M.Thiele

e ¥ r*L;J nterieur 13 M. Thiele

(&) sitze 1 M.Thidle

LL”J Verkleidungen 1 M. Thiele

LF-\"_‘_'JGI'eenhouse 1 M. Thiele

-~ () Cockpit 1 M. Thiele

&l sonderumfaenge 48 G. GeiBler

. m ] sensoren 6 G.Geifler

2 Schutzsysteme 1 M. Thiele

LL\-J Airbag 1 M. Thiele

i & Dummies 1 M. Thiele
e () GuIE 1 M.Thiele M

- b (@ Header 6 M. Thiele
- - @& Tools 16 M. Thiele "
£ ans v

T ) <

Display of Full Model
& Sub-Models

Defined, standardized outline of the overall
model

Shared availability of all sub -models

Clear responsibilities (role management) for
sub-models through access control

Users have on demand access to the current
model and sub -model state

Usage similar to Windows file explorer

SCALE-S



LoCo: Workbench for

Simulation Engineers

Image |

Name

Short description

] History @[ Properties

‘ [ Pool View

Short owner

» Attributes | Pool version

Y

|
T
/

Intuitive

< Contextual

SCALE-S

Tank

@ Tank

Fahrwerk
Fahrwerk
Fahrwerk
Fahrwerk

Fahrwerk

Lenkung

Lenkung

= :[ Pedalerie

actions

Frontklappe

quattro Sattel
Tank Hamstoff
Alufelgenl?7
HiRa und Lenker
Alufelgenl?
Differential

HiRa und Lenker

Ienkteleskoﬁ
& Expo

pedalbock 1 72 Assign version...
| 6 Tag this version
[~ | show in Editor...

Sipssfaengel iy View

ueberzug vo

Stossfaenge_r F
ueberzug hi NSM

NSMAS inkl Schamiere

E Edit with...

4 Replace...

lenksaeule | 3 Delete
%5 Update Metadata

5, Set public

sqpeinwerfel @ show History...

Show groups
Show all components

4

46 M. Thiele

Clarity

46 M. Thiele

46 M. Thiele

M. Thiele

46
46 M. Thiele
M. Thiele

I I /M. Thiele @
E Internal Text-Editor...

M. Thiele
rt to file

M. Thiele

M. Thiele

M. Thiele

M. Thiele

Model M. Thiele

M. Thiele

M. Thiele

 — |

< Listing of all simulation
files (sub -models)

< Thumbnails for quick
overview

Integration

< Integration of any 3rd
party product to edit
model data (e.g. any text
editor, ANSA, Primer,
Hypermesh , etc.)

a9

M. Thiele

M. Thiele

M _Thisla

=
==
.




LoCo: Workbench for Simulation Engineers

File Edit View Extra

Jllrowser @]Johstatus ]

Project: | Yaris |2

Name

Discipline:

-V é]studies

v é)SChulung

E’] Attachments
5.7 0222 YARIS EuroNCAP Pole

-v (;/Runs

v Q Crashworthiness
- QEumNtAP_ﬂDB
b QEuronP_Pole
—»- §|EuroNcaP_Pole R
> | EuroNcaP RW
> | Fmvss Rw
> §,/1Hs mDB
> |Hs soL

—> k| usncap Pole
> . usncap Rw
. QPedestriansafety

Choose a
component

LoCo (Evaluation, local|server) -

[History ]Properties IZ|]

Short description

Crash Managem

Crash Managemy

Additional Ma

Material

) Edit

“ View Model

L] copy
’ Jump to version...

@ Remove
@ Replace...

@ Replace with preprocessor component...
Update Metadata

? Run model check
E’“. Export to file
6 Tag this version
m Mark obsolete

@ Set public

10 o & Battery
f r——) 20 o L:d Water Tank
|Q Search ®| ? e | Air Cil+nr
Editing with gvim...

SCALE-S

El Show in Editor...

1* Show History...

O\ Find similar components
Show related pool versions
Collapse all groups

+ Show groups
+ Show all objects

F8

F3

v Attributes Radi
iator
g8 g | T—
EI : rg; é % E Version
e s 55 § & 4[ History ” BDM‘ Images
= EN = (=] I
2 |key
Thumbnail Thumbnail
2 |key
Ctri+C
F7

]|[:] Offline Mode

|[:] Disable Popups

24




LoCo: Workbench for Simulation Engineers

SCALE-S

History Graph

< Visualization of variant order
Tracking of target values
Comments
Thumbnails with visualization of
changed parts
Different zoom levels

A\ LS
Nl
o8

[ Pool View ] History @] Model ] Properties

1 Q 565 kg
. Initialer Import
M. Thisle
Tl 9.65ky 8 < 5,55 kg
Eine kleine Eine andere
32011241 Anderung am BO3Z0IL05T - Anderung am
11 | mm|| 9 -~ =
Am Rahmen kann Und schon wieder
ML0EI0 man Mass e nwol am Turschljo
15 u 342 kg 10 081 kg
Aber auch die Und noch ein Test
JlLessl - Masse
Y
| v
( ) L
-~




LoCo: Workbench for Simulation Engineers

History Graph of
Variants in Develop -
ment Process

more detailes on
higher zoom levels

SCALE-S 2



LoCo: Workbench for Simulation Engineers

History Graph z Meaning of Colors :
White background
Is a released
-, = (dpublici)

|
f _ -
P =T— ]ddovo

green
s = Dark background
=— is the current
working version

A status version
is shown in

orange

A light gray
background is an
obsolete version

A private version
is blue and is
restricted for

Yellow is a
other users

selected
version

SCALE-S



LoCo: Workbench for Simulation Engineers > d

SCALE-S

Quality Management

< Check at each import

< User defined checks
configurable

< Sanctionable on the basis of
a quality index

Include-Checks: Ergebnisse
= # 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

SCALE-S

Bill of Materials

< Overview of all parts and their

properties (mass, materials Y )
< @ O the fly 3modification of gauge
thicknesses

Pool View | Properties =

v«0 Barriere
ODB v40 Defoelem

| Component| Imags| Comments| Reports] BOM|
| Thick|1 TotaIM34

s| p| PID | PName

9807001 Deckplatte Stahl
9807999 RIGIDWALL

4 9807002 Anschlussplatte Stahl
9999000 Part Versionsnummer

9805002 DECKELECH OBEN
9805003 DECKELECH UNTEN
9806001 BUMPER-DECKBLECH

9899002 TIED Part Klebekontakt Bu...
9899001 TIED Part Klebekontakt Bu...
9801001 BLOCK

9802001 BUMPER

OOCCCCCCPCCCCC

Number of parts: 14
Total: ?

9808001 STAHL BAR Messbalken mit..

9899003 TIED Part Klebekontakt Barr..

1.00
1.20
1.00

0.81
0.81
0.81

. 20.00 125.600

68.688
7.536
3.915
2.779

1.040
1.040
0.720
0.000
0.000
0.000

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: Component Management / Modeling Aspects

[EIEE
D:rt::lvs:iar;ei:;te:l?rfécs'f:(onizrga Pool View | Jobstatus y Homogenelty: Common Components
.| - '] wherever possible
| Assembled runs | Run config Pool
B Y Libraries : Direct access and integration
- Y Materials
- y" Barriers
I
s 7 ¢ Y Impactors
= \y' Engines
1 Y Dummies
&
J V¥
S
&)
S .
> Y" Access Control: Not everybody can edit
- any component (e.g.materials)
5
S
s | Y Uniform structure for all projects
DM &

SCALE-:
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LoCo: Submitting and monitoring of jobs

Y Job Submit

Instant start of jobs on the HPC  -cluster

V' Models are assembled directly in the
datacenter at the HPC -cluster

Y A minimum of data has to be
transferred

' Jobs start instantly

y" Job Control

Monitoring job progress on  the HPC-cluster

y Continuous feedback on job progress
' Stopping of jobs

Y Result Access

Retrieving and accessing result data

Y Automatic download of result data
V' Access to result data of other users

' Direct integration with post processors

SCALE-S

Job status [¥|

AU426 Dwx P VF_A US Fwu_ 56 OTB0 Lgq ND_20TF 382 BM1_ssh_narm_4

LoCo Import
AU4ZE Oxx P VF_A_EU_Foel &4 0B01_Lgg ND_20TD_e552_ BM1_femzipe 2_

LoCo Import
AU4ZE Do P VF_A US Fwu_ 56 0B01_Lgg ND_20TF_e3B2 BM1_femzipe 2

LoCo Impart

AU426_Ooox P VF_A EU_hct- 51 0B10_Lgq_ND_20TF e552_ BM1_femzipe_2_

LoCo Impart

AU426_Oxx_P VF_A EU_foel_64 DB20 Lqq_ND_20TD_eS552_ BM1_femzipe 3_

Simulationszeit: 0.70ms von 140.0ms ; Verbleibende Rechenzeit: 114h 53min Ssec

AU426_Onox P VF_A EU_hct- 51 0B20_Lqq_ND_20TF e552_ BM1_Femzipe_3_

Simulationszeit: 0.25ms von 100.0ms ; Verbleibende Rechenzeit: 12&h 39min 34sec

AU426_Doox_P_VF_A_US_sii_51_0B20_Lgq_SD_20TF_e552_-_BM1_Femzipe 3_

submiting job to LSF
AU426_Dex P VF_A_US_Fwu__56_0B20_Lgg ND_20TF_e3B2__BM1_femzipe_3_

t S A A A O A Rt

PAM-CRASH starting...

ey eiul
v & J AU426_0xx_P

m} ‘ * As;err;ble - )

- (&

o o Result data..

> ‘L_ J Open in shell

P J Copy Strg+



Recent and upcoming Development current LoCo2 %vgﬂ

Y VAVID: Data Deduplication
V' Reduktion der Datenmengen um ca. Faktor 6-8
V' Vollstandig fiir Datenablage und Transfer implementiert und im Einsatz

Y Loéschregeln
Y Kunden kénnen Regeln definieren ab wann Daten im System geldscht werden sollen
Vz. B.: AL°sche alle Daten die mehr als 5 J;

Y StagedTree Navigation
Y Grundlegende Anderung an der Bediensystematik
' Intuitivere, konsistentere Bedienung
Y Weniger Klicks nétig in typischen Anwendungsfallen

Multit Stage Assembly

Live: Mode
Multit | RunCoenfig

SCALE-: »



Agenda

Y Weiterentwicklung SCALE Produkte

V' Entwicklung in Richtung eines integrierten Systems (CAx-Hub)
Y RichClient vs. WebApp

SCALE-:



Systems Engineering Process

\/alidation

Requirements
(Specification sheet)

Customer validation

/ (Acceptance)

-

—

\erification /

System specification

& feasibility / System tests
H ‘ 1 Status.E
-~ >
i Verification
Setup of requirements
and project targets, Architecture Sta t us. E

_ Integration & test
milestones and

responsibilities

& design

Verification & monitoring

S— of project requirements
Detailed || HW/SW integratif/
design || Commissioning “ i
Detailed design LBl i\"! CAVIT

CAD / DMU Implementation

I

¥
D=

of simulation and ]
tests, Reporting & I

LoCo

Setup of simulation models

Solving / Testing

Perform
simulation & test

SCALE-S 8



SCALE Products Today oL

multiple servers ; g “

with domain specific data models '
SCALE LoCo Server 3rd party PostData SCALE Status.E Server

Sources
@nchronzato@ Synchronization Synchronization
Desktop Apps e ||| T
—— 3 O 5 P O e —— x: =

CAVIT, LoCo, & real’ o s
base client / framework o I g

i il

Local cache (performance) ===

Web Apps

Functionalities
also delivered as web app

S CA L — SDM Eval / Assessment Requirement Setup
L . | Simulation Models Reporting Project Monitoring



Tomorrow: SCALE CAx-Hub NVl

CAE PRE CAX_POS Requirement §
- T Engineering

PostData
Sources
3rd party)
One single server with domain
specific data models
Synchronization Synchronization

Desktop Apps
CAVIT,LoCo, ¢é real i 1=
base client / framework =

They can be combined and shippe :
one single application '

Web Apps

Functionalities will be
also delivered as web apps
(also on mobile devices)

S CA L — SDM Eval / Assessment Requirement Setup
L . | Simulation Models Reporting Project Monitoring



