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Introduction: Simulation Data Management QSC(S
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Generative Al in Simulation Data Management OSC(S

Examples of how generative Al (LLMs) can be used to facilitate

CAE workflows and discover the data in new ways. =]
= Chat assistant for talking with the documentation
SDM and CAE user manuals, documents stored in the SDM o
* Integrations in CAE preprocessing tools Chat with documentation editorftools with Al chat
Text-based assistant for solver files in editors and CAE tools manuals, regulations, ...
,!- ' D"Eﬁ::ednrabmeuw‘mmessaqe:mms_,a” -
= Assistant for creation of change documentation \ =5 I
Automatically create change description h\ > |

= |ntegration in process workflows
log file analyzer for understanding problems during job flows

I - O
= Integration in Postprocessing Al assisted change
Summaries, evaluations, ... | documentation

S
= Al chat with SDM data

H
fmi
H

== | — - . .
Discovery and analysis on the data stored in the SDM system = 3 =l ol E =
S  Summary for = J ._ s
b e oo _ .
S C A L E _I.| Al for result processing Al chat search & analysis

e.g. summarization of reports



Al - Chat wit Documentation

SDM User Manuals

Integrated directly in SDM system

web and desktop clients

Quick answers to questions about SDM system

directly in the chat interface

References to relevant sections in the manual

way faster discovering of relevant information

Step by step instructions

simple and easy, down to the point of the current task

Assistance for implementations with SDM APIs
assistance with implementing processes and workflows in the SDM system

CAE-Tools, Inhouse Process documentation, ..

Upload Documentation of CAE-Tools

solver, pre- & postprocessing tools

Integration with SDM internal chat
ask questions on how to use the CAE-Tools in the context of the SDM system

Configurable as LLM endpoint for SDM environment
for integration in editors and scripts throughout the SDM-System
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S CA L E_ld Confidential infermation (<]
1. Solutions for EAE

What is a Run-Config? How do | create one?

A Run-Config (Run Configuration) in SCALE.sdm is a structured definition that specifies how a model calculation is to be execute

It collects all necessary parameters, scenario settings, included compenents or inputs, tagging, naming, and sometimes workflow or
output configuration. Creating a Run-Config allows you to execute rep ible, p i i ions or model

in an erganized and auditable way.

What is a Run-Config?

+ Purpose:

To define all settings for a single model run or a multi-run scenari

includes, tags, and desired outputs.

« Content:
A typical Run-Config includes:

* Model or scenario references (which model/version to run)

+ Parameter values v

Wirite 2 message...

Questions on how to
use the SDM-System



Al - Integration in CAE Preprocessing Tools OSC(S

Text Editors

= Text editors can provide chat integrations or Add-Ons
e.g. VS Code + Continue

= Chat provider configured centrally for all SDM-users selected text can be
local hosted or commercial LLM providers configured for the SDM-system included for chat

= SDM system can pass on APl endpoint for LLM

endpoints for all LLM providers configured in SDM-system
= Editor opens directly from SDM

ready to chat... APl end points and authentication
. . as sidebar in VS Code
= Chat with CAE documentation :

provided as OpenAl compatible LLM endpoint — . . .
documents are stored in SCALE.sdm RAG LS-DYNA file opend in VS Code + Continue

CAE-Tools
= Tools like ANSA, META, ...

can also be configured to use LLM endpoints of SDM-system
but... only if they provide the configuration API end points used for generative Al

= Custom Agent Frameworks

can use a locally exposed MCP-server with access to the SCALE.sdm API

TITLE
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Al-Driven Assistance for Change Documentation (sarccar-uL research Project) OSC(S

Preview (From History) O X

The Problem B o x

subsyste0...ansa (Body in White) ~ [(d I» ¥ o

= Writing change documentation is boring 7 (8 e °a

~Dokumentation ist wie eine Krawatte - ,
sie ist optional, aber sie rundet das Gesamtbild ab.”

= Consequence: bad change documentation

Discoverability is sacrificed, loss of knowledge

. s 28 remove hole from part, as itis not. <

N

{4 27 increase thickness of PID2045 nad. <

© 26 move hole in b pillar due to chang...

= Good change documentation is key L C1 25 update 137_floorxmembermiddiel. < b
Understanding model evolution, discovery, collaboration, ... ® 24 Bracket in lower b-pillar extended.... < || [P TR, =
i biw subsyste@025_5f968018.ansa
©@ 23 Changed material of roof membe...
G Oa IS | Search |

©@ 22 changed material of roof membe...
CEBaMEe000 OFR

@ 21 changed material of roof membe... ’ v [@ changes 4)

Make it effortless, enhance the motivation for the engineer

update 137_floorxmembermiddleL

©@ 20 Increase width lower outer b-pilla... - use floor cross member (PID 2075) from pool version
11 (less stiffness)

- geometry changes applied in the pids for part
137_floorxmembermiddleL

= Augment change documentation

By us/ng automatica//y extracted detai/s ©@ 19 sheet thickness of rocker panel (P... <

P

\

&

. . &

= Facilitate change documentation

= Al that understands the nature of changes © 18 Changed materia o roof membe..
Get Change description even fOf geometry updates @ 17 roof rail internal (PID 2111) increa... S ::c’::::ﬁzed Actions :.:)\categorized
= Check input of humans for completeness 0l 18 BT & Figane provis A e foe il eseute
.. . . , .. > E3J Snippets 4)
Al understands the description and can give hints on what’s missing = =

r fe="""~ @ 15 floor cross member further stren... <

— L i . W S0 B . L PO

_— automotive CAE Grand Challenge, April 2025; M. Thiele
furBidung Master Complexity of Version Management in SDM by
Al-Driven Assistance
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Al-Driven Assistance for Change Documentation

Problem e s e
Changes Modified version a e \
‘ Model Ca biw subsyste@@14_95816cle.ansa
‘ Search ‘
Compare | DB e ®0 OFR ‘
o - Automatic change v & changes T @
: s ’ extra ctlon | add stiffnes against buckling
Properies(Fnry) . : - V X —QB— \‘ Simple Com ment
Augmented cha nge i biw, subsyste@@14_95816cle.ansa o-J$ho ‘ ¥
documentation
Enhance ool .
“Update 137_floorxmembermiddleL _
stiffness

+ add stiffness against buckling: Applied
changes to part
137 _floorxmembermiddleL (PID 2075)
for enhanced buckling stiffness

Prompt for LLM

= Modelcompare Output
+ Updated geometry details in the pids”

= Context provided by user

automotive CAE Grand Challenge, April 2025; M. Thiele

Bundesministerium

S CA LL_'_. ‘ % Fraunhofer ‘ a SAFECAR-ML ‘ *'g‘jﬁ;;ﬂgw Master Complexity of Version Management in SDM by
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Al Integration in Postprocessing

asc(s
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g e , Doz varis ks woa___. R 0.34 —‘ and provided with . spot welds. - S/t _gjight worsening of the failure
N welds have also been added at the and plastic strain on the cross
- Create pro m pt fo r LLM Selected: 1 Total items: 26 bottom to connect this element withft. ~ ™hor an therned v
. . . he floor panel. @ a
— Use existing observations for style and context © atmibutes | @ Protos x | me viceos * | @ Documents | ez Channess - x | \
Fifter | = S
ummary for
| 2 - A ~
Only most relevant changes observations
focus on significant changes, e.g. in case KPI ratings change of results
= Keep human in the loop |
force humans to enrich the summary with own observations = = =
= Use knowledge of existing observations P |
all observations are stored in the RAG of the SDM-system -
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Al Chat with SDM Data &5
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Search and Data Analysis

3 & Component deletior

-SCALESe X = (] x

< & https://demo-test.sdm.scale.eu/search/app/dashboards#/view/scale-sdm-component-search-dashboard? (filters:|(),refreshintervak(pause:itvalue0)t.. 17
P PP. P _g=| P

Navigate through all SDM data

simple searches but also quick filters and visualizations Dashboards | Component deletions | ® 9 ot aney
. . . Generic search terms
Specific search index for quick responses HET . pustionofse & v © 3
search index is built specifically towards fast search responses W e 9 &
Rules man  Referencing pools Components )
Visualizations of metrics of SDM data - » Welcome N 0t SCALE s

getting insights where and how data has been used

Access rights of users are respected
getting insights where and how data has been used

Al Chat

Data in search index also vectorized for RAG

very short and down to the point

2022-10-24 18:31+02:00 I can help you analyze data, create

visualizations and get other insights.
2022-10-24 16:28+02:00

How can | help?

Was seat v123 used for EuroNCAP?

g No, the last successful Euro NCAP evaluation
used seat v105. This was done in pool-version
v345 on October 12, 2025 by Arthur Dent.

Integrated Al Chat
assistant for SDM

Components per pool 2022-10-24 16:28+02:00

2022-10-24 16:28+02:00
Tags of referencing pool version
2022-10-24 16:28+02:00 C oo
2022-10-24 16:28+02:00
2022-10-24 16:28+02:00

2022-10-24 16:28+02:00 sk me anything... Gu =]

Users can use their LLMs to chat with the data

the right context is extracted from the vector DB and used as context

Access rights of users are respected

answers include only knowledge the user is allowed to access

Use knowledge of existing models and observations
all change documentations and observations are stored in the RAG of the SDM-system

SCALE=:
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Knowledge Retrieval in SCALE.sdm - value creation from years of development QSC(S

Problem

« Historical development knowledge remains largely unused today
Insights from previous projects are scattered, difficult to find, and hardly usable in everyday work.

« Similar problems are analyzed multiple times

Already known measures from other projects often do not flow into the decision-making process in time.

« Data stock does not generate added value without Al

Despite years of SDM history, there is no direct access to
comparable cases and effective countermeasures.

Proposed Solution

How was it solved?

Al finds similar cases and proven measures

Users receive directly usable hints from real development cases
instead of just raw data or individual documents.

 Decisions are made faster and more informed

The user sees what has worked in similar cases,
and can evaluate measures more precisely.

« SDM becomes an exclusive knowledge advantage

The traceability of data in an SDM system enables Al to find the right answers
throughout the whole

SCALE=:

Al retrieval

Where have we seen this
problem before?

Site Alpé\

How can | solve this?

At the other site, there was a
similar issue in Pool Version 123
of the Marvin project, which was
resolved by increasing the
stiffness. If you'd like, | can look
for more examples!

Write a message...

»

SCALE

SDM

Site Beta

A similar problem
: occurred at another
@ __.a558 ﬁ site two years ago

Knowledge
Graph
o
& O e
7




Al Agents for Working with the SDM System

asc(s

Use Cases

= |dentify context L

recognizes and explains the current situation EXP|a in differences

. . compares files or pool versions and he

= Ana Iyze failed JObS merge relevant changes

finds root causes of errors in failed runs
= Fix problems

applies corrections to the identified issues Summary of what

. needs to be changed

" SUppO rt process SCI’IptS

helps write and debug process scripts

Approva' for app'ying Start a new chat

Outlook the proposed change
= Autonomous Al agent

restarts jobs once fixed, reevaluates results and continues until solved
= Tool integration

connects with pre- and postprocessing tools AI i fpr more

) i instructions

= Engineering tasks

extends the Al agent beyond troubleshooting to engineering work E) AThssistant v PRODX.SCALESDM_AWS
] RAG d ata a CceSS @ for files/agents; / for commands; ! for shell

search all SDM data including result reports using natural language (L % Claude Sonnet 4.6

SCALE=:

= SDM batch operations = &

assigns or changes attributes and
metadata in bulk

In-app support

access to the manual and documentation

History Al Assistant
———)

«

Preview

Ty

Properties
Cs fender fender,
| Search |
PEMdEe®0OF R
|\ [ Changes 3)

Set sheet thickness of right fender (515_fenderright, PID 1248)
from 0.7543mm to 1.0mm

R

Remarks (0) aF
‘ > Uncategorized Actions Uncategorized Act...
> e Snippets (O}
> [ Checks )
> &8 Attributes (1)
> <« Dependencies @
> @ Basic Information (15)
Vv ) Attachments (16) aF
I _Orininal filanama . |
[ I -1
(]

[v 3+ 2949_YARIS_EG96-79_ODB_CN...e5c (2026-07-13 15:31:15) 1T
Postprocessing job: Postprocessing: Zipping-Results: No d3plo

> @& Model assembly job
Assembly: Assembly finished Submit Folder,Log by

> @ Solving job

Solving: ERROR termination




Integrating Al Services in CAE Workflows

[ |
r B
e L
. _ o R
editor/tools with Al chat
Open Al | ChatGPT &) chatGPT s ’ 2|0 (c:E?nnegr?tation
| e e - srver =
Anthropic | Claude % Claude é [ T
r _ LLM proxy Duv;r:\l.'ousilij‘:ij::edorabunedwwthmessage:prucessjall

Google | Gemini Gemini Desktop Client ' DrSulvlnq:B.WBSﬁmsof‘lOD.Dmscumputed ob Folder

Mistral | Mixtral g 1zsmeaL ‘ t
self hosted models

Azure | ... b Azure Al Foundry Llama-3.1
AWS | Titan, ... g Qwen-2.5 coder =
Al job log analyzer
DI L Web Client
- |
' E i
SDM-system becomes a central hub for connecting the R 2 "
simulation data and workflows with the generative Al. B Zf == G e
b ZEEZZ DN i i & M- ©.
‘‘‘‘‘‘‘‘ -~ e IInnI = o Al for result processing
S CA LL—IJ Z Fraunhofer ﬂ SAFECAR-ML ﬁ%lfﬂ”ﬁ:dg Al .chaf search & analysis
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