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Democratization of CAE-Workflows
Democratization?

» Democratization in CAE-based product development means to empower non-experts to take
advantage from simulation technology

» CAE experts could put the power of simulation safely into non-experts hands to overcome the
general lack of CAE engineers

» Democratization of simulation means mindset change
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Democratization of CAE-Workflows
Democratization?

» Democratization in CAE-based product development means to empower non-simulation experts but
experts to take advantage from simulation technology

» CAE experts could put the power of simulation safely into empower non-simulation experts but
experts hands to overcome the general lack of CAE engineers

» We have to keep in mind: A design decision (in most cases) is not triggered by simulation result only.

» “Democratization” means as well:

» Efficiency: Lever the expertise of CAE experts by consequent reuse of verified and validated workflows

» Quality: Standardization of repetitive CAE workflows independent from user and region

» Effectivity: Expert focus on product and design expertise — not simulation skills
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Democratization of CAE-Workflows
Outline

» Introduction

» Our journey to Simulation Process Management
» Drive ANSYS via Microsoft Excel / GUI
» Process Automation & ANSYS WB Scripting by ACT
» Requirements on Simulation Process Management Tools mirrored on development scenario
» Required Setup of SPM Framework
» Introduction to Dynardo Concert Hall
» Practical Examples

» Outlook and Summary
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Democratization of CAE-workflows
Our journey to Simulation Process Management

Drive ANSYS via
Excel / GUI

» APDL Scripting
— Excel-Front-End
— Matlab & python GUI

2012
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Democratization of CAE-workflows
Drive ANSYS via Microsoft Excel: smart-TC APDL-Driven ANSYS Backend

*dim,n_s,array,n_c
*dim,n_s1,array,n_c
*dim,a_s,array,n_c,num_commn_ctot
*dim,b_s,array,n_c,num_commn_ctot
*dim,d_s,array,n_c,num_commn_ctot
*dim,d_tot,array,n_c
. *dim,nc_h, array,n_c
-priven xcel-Fronten
*dim,mpformtrx,array,n_c,n_ctot
*dim,rtt,array,1,1
n_num=0
*do,1,1,n_c
start=start%i%
*if,Cylndr_%start%,eq,1,then
Wbsach anlabe v DE DINAEINERY 1)=1e6*max(K¥start%,1e-20)/(3.141592654*0. 25*C¥start¥*(¥start%)
smart-TC oo
ealeTe Other p_wq(i)=1e6*nax(K¥start%, le-20) / (CXstart¥*Distart%)
*endif
Widkh | Height ‘{z’: ’*9*‘ Density | Posiion | Postion | Powerloss m Mo Length | idih | Height T::?. NH‘I Densiy | Posiion | Postion e6*1e-16/(C¥start%*D¥start%)*(1+le-8)
wolow X o . N v s | W s - B . y ckix
[ [Wim K] Wwrg'k) | lgem] |t | e ] [ -y wl MWimK] | 1K) | folom] | ] | L] start=start¥i%en_c%i%-1
*do,k,1,n_c%i%
aer it w0 fie3 23 | 282 £ a7 1| AI[DBA] i) 5| G.00E 02| Fil 3 77 | & i) =if,n_c%i%,gt,k, then
e 00 B 000 1 2078 aer. *if K¥start¥%,gt,@, then
Lajer 3 gg: + Eg 1 gg aper *if,Cylndr_%start%,eq,1,then
Caer — = T 1)=1e6% - 0. 25+ "
= = = e — : E_vqu(x) 1e6*nax(K¥start%, le-20)/(3.141592654+0. 25*(Kstartx*Chstart%)
e 0 75 000 E |28 T else
aper 1 v p_wq(i)=1le6*max(K¥start%,le-20)/((%start¥*D¥start%)
L o *endif
nc_h(i)=k
Themmal Hest a . . L
Matersl [ Longh | widh | Hoight Oucy | Positon [ Postion | Powerkoss e s U I t d f APDL C d d f t
‘conduct, capsci [Wim¥] e 3s Tamplate *endif
o o B 5k e e ol — ser Input defines ode definition
[ g e wink | gk | tgtomt | bt | et | 1 c T 0 %) 5
c ] 0 < >
w1 [Siliziom T I =0 Fic: 3 I WV WL a7 c of hwat sk F L)
2 [Lon(Sig3s) w0 = 000 1 o Mezh
e |Cu [DBC) 300 E3 000 1 [ z08 factor . [ T s o sivpe | —
wperd | AI203 gespr 380 22 000 1 2208 = =
5| Cu [DBC] 300 £ 00 1 oms . ey
e [WLM: Shineisy W[ 2= | ww | e [z0s
o 1 Zth Simulation |
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. -
Cenan] | s o T e [posm o Poeetr
Cw | ow o » | Py
o | e | 1 g | tgem) | el | e )
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75 [ om 00 Z208 | 55 —
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Excel-based user interface Post processed Results visualized in Excel
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Democratization of CAE-workflows
Our journey to Simulation Process Management

Automation & WB
Scripting

Drive ANSYS via } > Drive ANSYS via ACT
Excel / GUI

» APDL Scripting wizards
— Excel-Front-End
— Matlab & python GUI

(Application

Customization Toolkit)

2012 2016

Standalone PIDO
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Reliability Assessment of Electronics
Virtual Assembly of PCBs / ECUs-ACT

CADFEM o

@t Virtual Assembly of PCBs ANSYS g

Step 1: Save ANSYS Workbench Project to
reation of ANSYS Wor <

En
‘‘‘‘‘‘‘‘‘‘‘
Step 2: Select Component Placement Files

Step 3: Define ANSYS Archi

r Printed Circit Board

Step 4: Create Assembly Systems in ANSYS Workbench Project Schematic
Step 5. al Model
Step 6: Archive ANSYS Workbench Project

Help
The AN:

Vi sty VLAt

etz

: s

r.save_project_to(step)

ef reset_stepl(step): <wizard name="Virtual Assembly of PCBs" version="1" context='Project" icon="wizard icon">

return _controller.reset_stepl (step) >Project schematic wizard for virtual assembly of ECBS

reation of ANSYS Workbench Project for Virtual BCB Assembly</description>

© CADFEM 2017

Automotive Electronics | AE/EBS | 2019-05-14

benchProjectCreation” caption="Step 1: Save ANSYS Workbench Project to" context="Project" version="1" HelpFile="help/project_save_as. html">

ALWKYAE ACT-Driven ANSYS-Frontend

Virtual Assembly of PCBs

Step 1. Save ANSYS Workbench Project to

Step 2: Select Component Placement Files

Step 3: Define ANSYS Archive File for Printed Circuit Board
Select the archive file for Printed Circuit Board (PCB)

Step 4. Create Assembly Systems in ANSYS Workbench
Project Schematic

Step 5: Settings for ANSYS Mechanical Model
Step 6: Archive ANSYS Workbench Project

Kratschmer, D., Zhang, Y.: “Automatisierter Workflow zur
modellbasierten Bauelementbestiickung von Leiterplatten
elektronischer Steuergerate®,

CADFEM ANSYS Simulation Conference 2017



Reliability Assessment of Electronics
Virtual Assembly of PCBs / ECUs-ACT

component
models

‘ ‘ components & design elements ’
Assembly

PCB
substrate

O
—

ECU module database

A_—|IB—

ECU assembly manuals

CADFEM ACT Extension
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Democratization of CAE-workflows
Our journey to Simulation Process Management

Simulation Process
Management

Automation & WB } » Simulation Process
inti Management based on
Sl S Dynardo‘s optiSLang
i i and Concert Hall
Drive ANSYS via } > Drive ANSYS via ACT o
Excel / GUI (Application » Web Applications
Customization Toolkit)

» APDL Scripting wizards
— Excel-Front-End
— Matlab & python GUI

2012 2016 2019

Standalone PIDO
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Democratization of CAE-workflows
Simulation Process Management (SPM)

Task Simulation expert w/o product experience / appropriate field of expertise Result

=|:.FiEEE5 VirtualLabusio \
— ‘ . ‘
Q _—/ e Design team perspective: R

=| \A @‘ T = Find the “right” CAE engineer with

Design Team B RRENS advanced CAE and programming Design Team
B:éus competencies in all fields of task
-l'_ solving workflow + process integration Expert Decision

Expert w/o simulation skills @
‘\ E‘ skills

&
R R 5 Expect capacity of the identified CAE R R

eeeee

R R 777_ Veollab engineer now (agile development/ R
GTEH e i
= L & @ scrum / sprint) R
&

GMER FloEFD™ Flux® ?
1 Design lteration |
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Democratization of CAE-workflows
Simulation Process Management (SPM)

Task Simulation expert w/o product experience / appropriate field of expertise Result
— Consulting N
/‘ )\ :_4 10% Get Information R
25%
i Reporting DeSi n Team
Design Team S Time Effort 8
. . . Distribution -
Expert w/o simulation skills Pre Process Expert Decision

— 20% R R
\ Solution Run

5%

[ \ Post Process
R R 20%
1 Design lteration |
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Democratization of CAE-workflows
Simulation Process Management (SPM) qynanco

Task Simulation expert w/o product experience / appropriate field of expertise Result
— Consulting N
R :_4 10% Get Information ; \
25%
. Reporting Design Team
Design Team 0% Time Effort 8
Expert w/o simulation skills Distribution Expert Decision

R R ;r(e) s/:)cess R R
Q e Q

5%
1 Design lteration |
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Democratization of CAE-workflows
SPM Requirements

Task Simulation expert w/o product experience / appropriate field of expertise Result

R _=/' Traceability R
== » Traceable hosting of released CAE models and workflows

) (CAE libraries for models and workflows)
Design Team

Cooperation Design Team
» Reusability of processes and workflows to reduce double- .
Expert w/o simulation skills work Expert Decision

R Quality R
R » Comparability of CAE results by standardized simulation R
R R processes R R

1 Design lteration |
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Democratization of CAE-workflows
SPM Requirements

Task Simulation expert w/o product experience / appropriate field of expertise Result

R _=/' Automation R
== » Empowerment of non-expert to get use of simulation

i technology by workflow automation
Design Team

ACCess Design Team
» UX-Interface that allows easy access and fast (“look and .

Expert w/o simulation skills feel™-experience) Expert Decision

R PIDO Integration
R » Opportunity to combine Workflow Management with general R R
R R PIDO approaches R R
1 Design lteration |
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Democratization of CAE-workflows
Target State: Expected Savings cunanrco

Task Simulation expert w/o product experience / appropriate field of expertise Result

R :=é gest (I);(f,ormation R

Potential
. Savings Pre Process .
Design Team >45% Time Effort | <1% Designh Team
. . . Distribution \ Solution Run . .
Expert w/o simulation skills 5% Expert Decision
R Post Process R
R <1% R

R R Consulting Reporting R R
20% (+10%) 5%
1 Design lteration |
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Democratization of CAE-workflows
Simulation Process Management Setup Draft

User

IT Infrastructure & License
Management

Simulation Data Management

Simulation Process

User Interface / Web Front End

Management
&
Publication of
Workflows
Process Integration & Report
. o Gen-
Design Optimization :
eration

1 7 Automotive Electronics | AE/EBS | 2019-05-14
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Democratization of CAE-workflows
Dynardo Concert Hall

B A :%| Concert Hall menu Bar:

Web-based front-end

admin °
®Logout I. e

Sort by Order - Filter by [ID V| [ I

D Name Owner State Starting Time
20 EBS_Thermal_Assessment_python admin 14.5.2019, 13:03:00 [ ]
. . EBS_Thermal_Assessment_python admin 14.5.2019, 13:25:53 [ 1
Access to single project
EBS_Thermal_Assessment_python admin 15.5.2019,10:37:30 [ ]
26 EBS_Thermal_Assessment_python admin [W Project Status 9,11:36:59 I
29 EBS_Thermal_Assessment_python admin 15.5.2019, 14:52:00 [ ]
32 EBS_Thermal_Assessment_python admin [\W 16.5.2019, 08:41:28 [ ]
34 Component_Model_Updating admin " *AnisheD*x 16.5.2019, 13:04:37 U]
35 Component_Model_Updating admin 16.5.2019, 13:17:40 ]
36 Component_Model_Updating admin 16.5.2019, 13:32:26 [ 1]
37 Component_Model_Updating admin [T rNISHED: 090 16.5.2019, 14:09:07 ]
38 Component_Model_Updating admin 16.5.2019, 14:19:55 ]
39 Component_Model_Updating admin V" *AnisHED* 16.5.2019, 16:40:21 U]
41 EBS_Thermal_Assessment_python admin 16.5.2019, 16:55:56 [ ]
42 Component_Model_Updating admin [P——rinsHED: 00 16.5.2019, 18:41:00 ]
43 Component_Model_Updating admin [P-FINSHEDS 0 17.5.2019, 10:47:36 U]
as Component_Model_Updating admin [P FINISHED 0 17.5.2019, 11:33:46 W
46 Component_Madel_Updating admin " *FnishEDx 17.5.2019, 15:58:19 [}
47 Component_Model_Updating admin 20.5.2019, 09:10:38

18 Automotive Electronics | AE/EBS | 2019-05-14 BOSCH
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Democratization of CAE-workflows
User Management

o @ admin L]
E A & @Llogout & (2]

Registered Users

Level
ADMIN USER

admin

krd1iku O @ u

New User

|_Username l

|. Password l

Please log in

|.C0nﬂrm password l

|. Add User l
krd1ku|

User Management Password

» Web Application requires registration of users. I
» Admin Modus for registration and delete of users B

» Stand-alone user management is available to be extended by RB-Identity Management
Systems

19 Automotive Electronics | AE/EBS | 2019-05-14 BOSCH



Democratization of CAE-workflows
Wizard Choice (Excerpt)

o @ i admin LR =Y
B[£]:% Wizard page oy i ©
S S Titier 200 §3 SR |
Example 1 L et T2 B_Example 2 ) Example 3
- T e =T .
RC-Network (Cauer Regression) Component Model Updating EBS Thermal Assessment
Provides ééuer—'based RC-chain elements based on thermal behaviour Performé‘_'ﬂ%l U;dating of electronical components Performs standardized Thermal Assessment for ESP Gen9.x & ESP Geni0
Go! ‘ Go! Go! |
EBS Thermal Assessment (python) Project Queue
l Performs ,ste;ndardi_zféd.Thérmal Assessment for ESP Gen9.x in python Execute optiSLang projects successively as defined in a configuration
file.
Gol I Go!

Wizard Choice
» Dynardo Concert Hall offers a both graphical and list-based menu for user-friendly tile-based choice of appropriate self-

defined wizards
» All wizards are based on optiSLang projects with placeholder and registered files for web-based user interaction

Automotive Electronics | AE/EBS | 2019-05-14 BOSCH
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L |
Democratization of CAE-workflows RC-Netiork (CHIRfReTaS

Provides éhues-f)ased ﬁt chain elements based on thermal behaviour

|
| 4
Example: RC-network C |
({3 b2
.. Jexperiment JE— ladder-type” RC-network (cauer) .
Tjunction R Tcase
1072 3 o
1 - R __ R

10 | P Cl — C2 2 —_ Cn n
10-+ ] ) — —] — —
10-* 1 ’ python
el | Cauer regression

lﬂ:"' lﬂ:" lﬂ:" 1D 3 1[1I z IlIZ}I ! ll}f:' 1[1I1 ll}2

experiment Purpose

107 1 . . . .
» Derivation of RC-network parameters for transient thermal behaviour

Tiunction-case t0 b€ used in standard network simulator for circuit simulation
» Regression analysis with variable number of RC-chain elements based
on Foster-regression and Foster-Cauer transformation

10-1 4

1|}—2 4

python

Foster Cauer regression

1[!I @ IlI]I * 1[!I 10 3 IlI]I z 1[!I 1 ll}:' 1[1I1 1|}2

103 4
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BOSCH




Democratization of CAE-workflows .

Example: RC-network (Cauer-type) ————

& Project overview

Currentuser level 4 ,}(\ Flow Engineer P

Properties and Placeholders Parameter Criteria Result designs

Q [Alcokmns = | [Fiter properties

Name
> ﬁ Data Mining

> ;,:j Data Send

> ? ETK

> ‘:?’ PPT

> @ Postprocessing

v & RC Motz

Placeholder  Value

— R

2 mail_address W Computation Enginesr

£l

3 placeholder 0 3 Flow Engineer

4 new placeholder | new placeholder new placeholder new placeholder

4 Computation Engineer €\ D:\0D_WebApp\docroot\wizards\Cauer_Netzwerk\custom_data\projects\M

Aa { plm_mailsmtp’i{ "

essungen\Zth_2_Kurz.csv

AllowSpacelnFilePath False
AuteDetectForceReal True
AutoSaveMode no_auto_save
v
B Hide praject placsholders
Id Description Minimum user level Value
1 Zthfile

general.Username"; "demo_mail@dynardo.com’, "general.Password"; "t¥3coOPS4ZvH...

Show file path optians

Export project properties ¥

Export Placeholders

2 2 Automotive Electronics | AE/EBS | 2019-05-14

RC-Network (Cauer Regression)

Go!

create_design Data Mining (1) Postprocessing (1)

Report Sent by Email|

create PPT Data Send

Setup of optiSLang project
» optiSLang setup for the python-based regression analysis to
obtain cauer-type RC-chain elements

» Python-node to auto-generate Microsoft PowerPoint report
» Data Send node to send PowerPoint results via Email
Placeholders and Registered files

» Definition of placeholders to be provided by user interface

BOSCH




Democratization of CAE-workflows o

RC-Network (Cauer Regression)

Provides Mﬁse%c‘ﬁ;n—e]emeﬁszba;ed on thermal behaviour
Interface | |
B A &

admin .
®Logout 1 9

1. Cauer_Network.opf o )
demo@dynardo.com

©

tiZth_file S

BsOLUTE_PATH

[D:\00_webapp_201905_| / |zth_0_Rurz.csv

n; chart-01.pptx
ppte-Datei

Admail_address

| tschmer@de.bosch. c0m|

v

Dear optiSLang user, please find attached the results of your workflow. Regards, Your project.

» |

Messages

Wizard-related user interface

» Relevant user interface needed to feed the workflow with relevant data / information is offered by Concert Hall Web
Application Front-End

Results
» Thermal Impedance Z,, + mail address to send Microsoft PowerPoint report

23 Automotive Electronics | AE/EBS | 2019-05-14
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Democratization of CAE-workflows comément odel Updating

Component FEM Model Calibration -

D
-_--- z Zth curves
\ Measurement w. T3Ster** . 28
JEDEC-compliant g Geometrical
. experimental setup h Model Derivation
1e ’ --—----i/‘fi
— TOM try2 HPT13 Sleve netursl try2 HPT13 Skve- Dry 1
—— TOM try3 HFT13 Slave natirsl try2 HFT13_Skve- Tim 0 1
10000 F 4 1,00E-04 1,00E-03 l,OOE_-F)iQme [1;;0501 1,00E+00 1,00E+01 l
) Forgegi . Natural| ;7 | !
Z coTwecticﬂn | convection Measurement Initial P~ :
£ | 1l -
s Model Updating is needed | ? u !
001 Structure function and Zth - e
Op ed gh-Q
ed a
OQd
1e8 L
0 05 1 15 2 25 3 35 4 45

** Transient Thermal Tester

24 Automotive Electronics | AE/EBS | 2019-05-14 BOSCH




Democratization of CAE-workflows S S

Component Model Updating

Example: Component Model Updating PR e

Setup of optiSLang project

» optiSLang setup for the optimization of material (and geometry)

parameters based on existing Sensitivity Analysis (to reduce test times)
Placeholders and Registered files

» Definition of registered files + placeholders to be provided by user
interface

2 5 Automotive Electronics | AE/EBS | 2019-05-14
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emocratization of CAE-workflows o
ideo Presentation

B A & e 1

Sort by [1D Order \:I Filter by [1D N

b1} Name Owner Starting Time

z0 E£85_Thermal_Assessment_python admin 14.5.2019, 13:03:00 W
21 EB5_Thermal_Assessment_python admin 14.5.2019, 13:25:53 W
24 EBS_Thermal_Assessment_pythan admin ~  *mwiswep* = 15.5.2019, 10:37:30 "
26 EBS_Thermal_Assessment_pythan admin ~—  *mniswed* 15.5.2019, 11:36:59 ]
29 E£BS_Thermal_Assessment_pythan admin "  *mmisHep* 15.5.2019, 14:52:00 W
32 E£85_Thermal_Assessment_pythan admin v *FINISHED* 16.5.2019, 08:41:28 W
34 Cempenent_Madel_Updating admin v *FINISHED® 16.5.2019, 13:04:37 W
35 Cemponent_Model_Updating sdmin 16.5.2019, 13:17:40 1]
36 Companent_Model_Updsting admin 16.5.2019, 13:32:26 i
37 Cempanznt_Madel_Updating admin 16.5.2019, 14:09:07 W
EE) Companznt_Madel_Updating admin 16.5.2019, 14:19:55 W
33 Cempanznt_Madel_Updating admin 16.5.2019, 16:40:21 W
41 E85_Thermal_Assessment_python =dmin 16.5.2019, 16:55:56 W
4z Cemponent_Model_Updating admin 16.5.2019, 18:41:00 W
a3 Companznt_Madel_Updating admin 17.5.2019, 10:47:36 W
a5 Cempanznt_Madel_Updating admin 17.5.2019, 11:33:46 W
ag Cempanznt_Madel_Updating admin 17.5.2019, 15:58:19 1]
47 Cempanznt_Madel_Updating admin 20.5.20139, 09:10:38 W
ag Cempenent_Madel_Updating =dmin 20.5.2013, 13:11:36 W
43 Cemponent_Model_Updating admin 20.5.2013, 18:08:32 W
51 Companznt_Madel_Updating admin 20.5.2019, 18:18:18 W
52 Cauer_Netwark admin 20.5.2013, 18:35:33 W
53 Cauer_Netwark admin ~  *mwisHED* 20.5.2018, 18:37:56 .
54 Cauer_Network admin [ —— TOPPED'™ | 21.5.2019, 11:41:27 W
56 Cauer_Netwark admin ~  *mniskep* 0| 21.5.2013, 11:44:01 &
57 Component_Model_Updating admin —  *mnismep* | 21.5.2015, 14:02:21 &




| ] T ry £33 [T I !
@ ry ' W S ] S—t

Democratization of CAE-workflows "’-v.: R
ms Model Updating of electronical components
Results -

Go!

channel 0 of signal Zth

Setup of optiSLang project

» optiSLang setup for the optimization of material
(and geometry) parameters based on existing
Sensitivity Analysis (to reduce test times)

channel 0 of signal Zth - Design ( 1)
channel 0 of signal temp_result - Design (...

Placeholders and Registered files
» Definition of registered files + placeholders to
be provided by user interface

Result.csv

Result
» Design Parameters of updated model
ST » Resulting Thermal Impedance behaviour
» (not available now): Auto-Report
» (not available now): Sent Results by Email
Oler-_6 le-d 102 1e0 Te2

Encapsulated Workflow — Standardized Results independent from user

2 7 Automotive Electronics | AE/EBS | 2019-05-14
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Democratization of CAE-workflows i e S
Example: Thermal Assessment Bt i o

1D-model | RGeS

(ROM) i

‘ ‘speciﬁcation _ Lb r,_,p .. ..'_._,

MATLAE generate report Data Send
35 Brake Maneuver - Temperature Course eriier Setup of optiSLang project
s » Simple optiSLang setup for the MATLAB-based calculation of
0 temperature courses (and assessments) based on ANSYS-provided
5 Reduced Order Model (ROM) matrices (MORinsideANSYS)
- » Python-node to auto-generate Microsoft PowerPoint report
T » Data Send node to send PowerPoint results + result zip-files by Email
“w Placeholders and Registered files
5 » Definition of placeholders to be provided by user interface
00 2 4 6 8 16 12 14 _é

Time [-]
2 8 Automotive Electronics | AE/EBS | 2019-05-14
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Democratization of CAE-workflows

What’s next?

Drive ANSYS via

Excel / GUI

» APDL Scripting
— Excel-Front-End
— Matlab & python GUI

2012

2 9 Automotive Electronics | AE/EBS | 2019-05-14

Automation & WB

Scripting

» Drive ANSYS via ACT
(Application
Customization Toolkit)
wizards

2015

Integrated PIDO

SPM

» Simulation Process
Management based on
Dynardo‘s optiSLang
and Concert Hall

» Web Applications

2019

Simulation Process and
Data Management

Traceability of CAE data
and workflows

Individualization of web
frontends w/ stable
SPM-backend
frameworks

Mindset change

Intensify
“Democratization”-
principles (Maturity level)

Vertical integration

hopefully soon

BOSCH



Democratization of CAE-Workflows
Summary

» Dynardo’s Simulation Process & Workflow Management Framework based on standard optiSLang
projects empowers users to publish repetitive workflows

» Web Application serves as a central collaboration platform encourages experts to get use of
advanced CAE workflows provided by CAE-experts

» It’s just optiSLang, placeholders and registered files > “Democratization of Wizard Setup”

» Presented SPM-System allows an individual tailoring of existing web front end either by templates
(shown here) or fully individualized.

» SPM Framework potentials needs to be embedded in engineering workflows
» Challenging: IT infrastructure, license management
» Framework is more than an initial step into democratization of CAE workflow

Democratization of CAE-Workflows empowers “experts” to apply established simulation workflows to
improve their design decisions even in agile development scenarios
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Democratization of CAE-Workflows

Summary
' ?

Any Questions™
DR. DANIEL KRATSCHMER (AE/EBS)
AUTOMOTIVE ELECTRONICS, ENGINEERING BRAKING SYSTEMS ECU
EMAIL: DANIEL.KRAETSCHMER@DE.BOSCH.COM
TEL.: 07121 3539127
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