Tagungsband

Embedded Software Engineering Kongress 2024

www.ese-kongress.de

Embedded Software Engineering Kongress




Tagungsband

Embedded Software Engineering Kongress 2024

2. bis 5. Dezember 2024

Preconference 29. November 2024



Kongressbeirat 2024

Stephan Ahrends

Jan Altenberg, Open Source Automation Development Lab (OSADL) eG
Thomas Batt, MicroConsult Academy GmbH

Michael Bayer, The Happy Zebra Project

Maria Beyer-Fistrich, Vogel Communications Group GmbH & Co.KG
Roland Bickel, Hitex GmbH

Prof. Dr. Gert Bikker, Deutsches Zentrum fiir Luft- und Raumfahrt (DLR)
Prof. Dr. Heinz-Peter Biirkle, Hochschule Aalen

Henning Butz

Raphael Dunker, SEW-EURODRIVE GmbH & Co. KG

Dr. Carsten Emde, Open Source Automation Development Lab (OSADL) eG
Andreas Gaiser; Qt Group

Sebastian Gerstl, Vogel Communications Group GmbH & Co.KG
Wolfram Gettert, Mixed Mode GmbH

Peter Gliwa, GLIWA embedded systems

Dr.-Ing. René Graf, Siemens AG

Marcus GoBler, MicroConsult Academy GmbH

Dr. René Graf, Siemens AG

Martina Hafner, genua GmbH

Prof. Dr. Georg Hagel, Hochschule Kempten

Andreas Klinger, IT-Klinger

Maximilian Koller, intive automotive GmbH

Prof. Dr. Rainer Koschke, Universitit Bremen

Caren Kresse, Open Source Automation Development Lab (OSADL) eG
Dr. Thomas Kuhn, Fraunhofer Institut IESE

Wolfgang Leimbach, SodiusWillert

Prof. Dr. Jens Liebehenschel, Frankfurt University of Applied Sciences
Frank Listing, VoltStorage

Dr. Albrecht Mayer, Infineon Technologies

Prof. Dr. Jiirgen Mottok, OTH Regensburg

Gudrun Neumann, SGS-TUV Saar GmbH

Karl Nieratschker, SKT Nieratschker

Richard Oed, Richard Oed inelligent Engineering

Daniel Penning, embeff GmbH

Ingo Pohle, MicroConsult Academy GmbH

Heiko RieBland, PLS Programmierbare Logik & Systeme GmbH
Stephan Roth, oose Innovative Informatik

Florian Schiffer, Grollmus Miinchen GmbH

Dr. Joachim Schlosser

Marco Schmid, Schmid Elektronik AG

André Schmitz, Green Hills Software

Thomas Schiitz, PROTOS Software GmbH

Prof. Dr. Christian Siemers, TU Clausthal

Peter Siwon, Systemisches Projektmanagement

Andreas Stucki, Solcept AG

Johannes Trageser, SodiusWillert

van der Heiden, Walter, SodiusWillert

Klaus-Dieter Walter, SSV Software Systems GmbH

Siegfried Weigert, ibw Industrieberatung Siegfried Weigert

Johann Wiesbock

Andreas Willert, SodiusWillert

Thomas Winkler, Doulos



Die Informationen in diesem Tagungsband werden ohne Riicksicht
auf einen eventuellen Patentschutz veroffentlicht. Warennamen werden ohne
Gewihrleistung der freien Verwendbarkeit benutzt.

Die Texte und Abbildungen dieses Tagungsbandes wurden mit groB3ter Sorgfalt
zusammengestellt. Trotzdem konnen Fehler nicht vollstindig ausgeschlossen
werden. Verlag, Herausgeber und Autoren iibernehmen fiir fehlerhafte Angaben und
deren Folgen weder eine juristische noch eine sonstige Haftung.

Fiir Verbesserungsvorschlidge und Hinweise sind der Verlag und Herausgeber dankbar.

Alle Rechte vorbehalten, auch die der fotomechanischen Wiedergabe und Speicherung
auf elektronischen Medien. Nachdruck, digitale Verwendung jeder Art, Vervielfiltigung
nur mit schriftlicher Genehmigung des Verlags. Die gewerbliche Nutzung der auf der
Tagung gezeigten Modelle und Prisentationen ist nicht zuldssig.

¢

Embedded Software Engineering Kongress

Copyright 2024
ELEKTRONIKPRAXIS
Vogel Communications Group GmbH & Co. KG
Max-Planck-Stralle 7/9
97082 Wiirzburg

und
MicroConsult Microelectronics Consulting & Training GmbH
Charles-de-Gaulle-Stralie 6
81737 Miinchen

Alle Rechte vorbehalten

ISBN 978-3-8343-6328-2

(838347363282




Inhaltsverzeichnis

ARCHITEKTUR

Al-Powered Co-Pilots for V Model Processes . .......... .. 18

Sruthi Radhakrishnan, itemis

Software-Cities in der Praxis .. ......... ... i e 22

Colin Appel und Edward Spdith (ehemals metio); Alexander Kiihn, Opel Automobile,
Jens Liebehenschel, Frankfurt University of Applied Sciences

UML ist tot, es lebe die SysML v2! .. ... ... .. . 31
Stephan Roth, oose

,Definition of Done* in der Architekturarbeit ... ........... ... ... ... . . . . . . .. 37

Matthias Kiinzi, visuellklar.ch

Modularisierung eingebetteter Systeme . ... ......... ... .. . 47
Roman Koch, GMC Instruments

SOLID vs. CUPID . . ... e e e e e e e 54
Stephan Roth, oose

Neues aus dem Land der Digitalen Zwillinge . . . ......... ... ... .. .. ... .. . . . . i 61
Martin Becker, Fraunhofer IESE

Legacy Code? Clean Code! ... ...... ... .. . . . e e 69
Rupert Eibner, Hoval

RUSt Vs, Gt o 74
Martin Konig, bbv Software Services

Rust anschaulich erKIArt . ... ... . . . 77

Heinz Hiiberle, Robert Bosch Powertools

Safety und Security in Rust — Ein Uberblick .................. . ... .. iiiiiiiiiinn... 84
Ingo Budde und Dr. Matthias Meyer, Fraunhofer IEM

Rust: Bindgen, CXX, CPP . .. .ottt 90
Philipp Bormuth, awinia

Rust fiir Embedded-Systeme .. ......... ... ... 96
Philipp Bormuth, awinia



Safeguarding Your Program’s CONCUITENCY . .. ... .. ..ttt 103

Martin Mosler, Ziihlke Engineering

Einsatz von Rust zum FuBlballspielen mit Robotern beim RoboCup ......................... 104
Hendrik Sieck, Ziihlke Engineering

Von 0 zum grafischen User Interfacein Rust . . .......... ... ... ... ... ... ... ... . ... .. .... 109

Tobias Hunger, Slint

IMPLEMENTIERUNG

Effiziente Yocto-Entwicklung mit Building Blocks . . ... ........ ... ... .. ... ... ... .. ... .. 112

Martin Homuth, emlix

Open-Source Build-Tools in professionellen Projekten ... ............. ... .. ... ... .......... 117

Christopher Seidl, Arm Germany

Instruction Tracing verstehen . ... ........ .. .. . . . 124
Nino Vidovic, SEGGER Microcontroller

/73 1) 11,72 130

Loic Domaigné, Doulos

Visual Studio Code fiir Embedded-Projekte? ............ .. ... ... ... . .. .. . . . . . ... 137
Daniel Penning, embeff

Portierung von KI-Modellen aus Python ........... ... .. .. .. .. .. .. ... .. ... ... .. .. ... 138
Ludwig Kiirzinger, Ingenics Digital

Die Antwort kommt (zum) Prompt .. ... . . . . 139

Dr. René Graf, Siemens

Rust als Erstsprache? .. ... ... 151
Prof. Dr. Matthias Werner, Technische Universitit Chemnitz

How-To: Gt .o e e e e 153
Michael Thoma, Hensoldt Sensors

Effizientes CHt. . ... 160
Andreas Fertig, Unique Code

CH+26 Highlights . ... ... ... . e e 163

Rainer Grimm, Modernes C++

GUI-Entwicklung auf ressourcenarmen, eingebetteten Systemen .. .......................... 164

Manuel Melic und Vanessa Reingruber, TARA Systems



Hype — Hyper — Hypervisor . .. ... ... e 169
Marcus Gépler, MicroConsult

Do Hypervisors Solve All Your Software Partitioning Issues? ............................... 171
Marcus Nissemark, Green Hills Software

Interchip Timing Synchronization for Inexpensive MCUs . ................................. 176

Christian Wenzel-Benner und Germano Brunacci, GLIWA embedded systems

Last-Minute Lifesavers . . .. ... ... .. 185
Skanda Naglapur Ramamurthy and Martin Becker, MathWorks

Wie ich mich als Systemarchitekt unsterblich in Zephyr verliebte ........................... 192

Dr. Tobias Kdstner, inovex

Coprozessor an Linux: Horst Dumich? . ... ... ... ... . . . . . . . 204

Malte Kaiser, Ingenics Digital

Cache-Nutzung bei Echtzeitsystemen ... ............. ... .. .. .. . . . i, 212

Alexander Bdhr, Open Source Automation Development Lab

Echtzeitanalyse im Hilbertraum . ........... ... ... ... .. . . . . . 226

Frank Slomka und Feras Fattohi,
Institut fiir Eingebettete Systeme Echtzeitsysteme, Universitdit Ulm

TEST & QUALITAT

Let Software Quality Be Your Guide ........ ... ... ... .. .. . . . . . 232

Andreas Horn, Vector Informatik

Varianten und Produktlinien testen . ............. .. .. 240
Thomas Schiitz, PROTOS Software

Zeitdiskrete TeStWare . .. ... ... ... . 241
Manfred Felkl, iSyst Intelligente Systeme

Coverage - ein unerreichbares Ziel? . ... ... ... . . .. . . . . 248
Dr. Sabine Poehler, Verifysoft Technology

KlI-basierte Optimierung der Testauswahl im Continuous Integration (CI) Prozess ............. 254

Jens Bielefeldt und Dario Fenske, Compleo Charging Solutions
Kai-Uwe Basener, KOSTAL Industrie Elektrik; Dr. Torben Dreyer, ITPower Solutions



Highest Availability by Safe Tracinginthe Field . .. ........... ... .. ... ... .. ... ... .. ... .... 259
Dr. Albrecht Mayer, Gasper Skvarc Bozic¢ und Ibai Irigoyen Ceberio, Infineon Technologies

Testféille aus dem Systems Engineering wiederverwenden . .................... ... ... ....... 267
Hartmut Wittke, BTC-ES

Qualifying a Compiler’s C Library for FuSa and Cybersecurity ............................ 272
Gerard Vink, TASKING

REQUIREMENTS

Agiles Requirements Engineering jenseits von User Stories .. ............................... 273
Johannes Bergsmann, Software Quality Lab

Getting Functional Requirements Right with Simulation .................................. 278

Arshita Paliwal and David Eduardo Diaz Ascencio, Dassault Systemes

KI im Requirements Management und Engineering .................. ... ... ... ... .. ..... 288
Tobias Sommerfeld, Schaeffler Technologies

KI als Turbo fiir Testfalle? . ... ... ... e 297
Martin Heininger und August Weifs, HEICON — Global Engineering

OPEN SOURCE €& RECHT

Open Source und rechtliche Anforderungen ................ ... .. .. .. .. .. .. .. .. .. .. .. .... 301

Dr. Carsten Emde, Open Source Automation Development Lab

FOSS-Lizenz-Scanning und SBOM . ... ... .. . . . 312

Jan Altenberg, Open Source Automation Development Lab

SBOMs im OSSelot-Projekt . . . ... 318

Astrid Spura und Caren Kresse, Open Source Automation Development Lab

Vom Code zum SBOM und dariiber hinaus . . .......... ... ... ... .. . .. . . i 327
Prof. Dr.-Ing. Markus Wamser, Ingenics Digital / TH Ingolstadt



Memory Safety ... ... ... 331
Martin Becker und Thomas Deck, MathWorks

Nie wieder den Faden verlieren ... ... ... ... . .. .. . . . . .. . . . 341
Johannes Trageser, Willert Software Tools

Sicherheitskultur in den Normen der Funktionalen Sicherheit .............................. 346
Tom Scott Koslowski

ML Assurance in Light of the AL Act . ... ... ... . . . . 353

Jessica Kelly and Clarissa Heinemann, Fraunhofer Institute for Cognitive Systems

Agile Entwicklung eines Safety-Systems . ... ......... . ... . 358
André Schmitz, Green Hills Software

Nur Fliegen ist schomer . . .. ... ... .. 364
Ingo Nickles, Vector Informatik

Immer diese Unentscheidbarkeit . . ... . 372

Sebastian Krings, Ot Group

Entwicklungspraxis vs. Normen und Assessmentsinder FuSi .............................. 381
Stefan Akatyschew und Dr. Henrik Putzer, cogitron

Softwareentwicklung im Licht der neuen EU-Regulatorik . . ................................ 385
Stefan Hafidenteufel, Witzel Erb Backu & Partner Rechtsanwdlte

Cyber Resilience: Ist Ihre Software sicher genug? ........... ... ... ... .. .. . . i i, 396

Juergen Messerer, bbv Software Services

Cyber Resilience Act und NIS-2 . ... ... . 401
Gerald Richter, ECOS Technology

Anwendungsunabhingige SW-Komponenten im Kontext von IEC62443 .. ................... 407
Roman Kirchner, Embedded Office

Embedded Security fiir Embedded AI — Wie gehtdas? .................................... 413
Klaus-Dieter Walter, SSV Software Systems



Angriff der KL . .. .o 414
Prof. Dr.-Ing. Markus Wamser, Ingenics Digital / TH Ingolstadt

Post-Quantum-Kryptographie auf eingebetteten Steuergeriten ............................. 419
Philipp Jungklass, Martin Manthe und David Jacek Csejka, Ingenieurgesellschaft Auto und Verkehr

Softwareschutz und Obfuskation . .......... . . . . . . . . . . e 431
Dr. Carmen Kempka, WIBU-SYSTEMS

AUTOMOTIVE

Von Daten zu zweckgebundenen, bedeutungsvollen Informationen .......................... 435
Albrecht Schwarz, ETAS

Software-Testmanagement in Automotive-Projekten ................. ... .................. 458

Wolfgang Rohé, Razorcat Development

ASIL-Dekomposition fiir ein besseres Embedded-Management ............................. 468

Anastasiia Sokolovska, Hitex

Implementing Runtime Analyses on Virtual ECUs . ............... ... .. ... .. ... ........ 476
Benjamin Schatz, ZF Group, und Rudi Dienstbeck, Lauterbach

Cloud-basierte SW-Entwicklung trifft auf automobile Realitiat . .. ........................... 485
Uwe Maier, ETAS, und Stjepan Dujmovic, Robert Bosch

Integrated Virtual Testbed for ADAS Evaluation ......................................... 491

Jessica Marifio Salguero, Benedikt Liiken-Winkels, Stefan Schwenk, Adam Bachorek und Pablo Oliveira Antonino,
Fraunhofer Institute for Experimental Software Engineering (IESE)

docs-as-code: Revolution fiir die Automobilindustrie .............. ... ... ... ... ... . . . . .. ... 501
Nirmal Sasidharan, Robert Bosch

High-Level-Synthese fiir FPGA-gestiitzte FuSi . ................ .. ... .. .. ... ... ........ 508

Florian Pramme und Gert Bikker, Ostfalia-Hochschule fiir angewandte Wissenschaften, Wolfenbiittel, Fakultdt
Informatik - Institut fiir verteilte Systeme (IVS)

Christian Siemers, Technische Universitdit Clausthal, Clausthal-Zellerfeld, Wissenschaften, Wolfenbiittel, Fakultdt
Informatik - Institut fiir verteilte Systeme (IVS)



KUNSTLICHE INTELLIGENZ

Was bringt GenAl in der Embedded-Softwareentwicklung? . ............................... 513
Tobias Kniep und Jean-Marc Hengen, Ziihlke Engineering

KI-Spielereien fiir Anfinger mit ChatGPT ......... ... ... .. ... ... ... ... ... ... ... .. ... 521
Alexander Huwaldt, SiSy Solutions

Ein entwicklungsunabhéngiges, systematisches Testverfahren fiir ML-basierte Systeme ........ 530
Hans-Werner Wiesbrock und Sadegh Sadeghipour, ITPower Solutions

Einsatz neuronaler Netze auf Embedded-Prozessoren .............. ... ... ... ... ..., 535
Claudio Senatore, F&S Elektronik Systeme

SOFTWARE ENGINEERING MANAGEMENT

Remote Debugging fiir KI-Anwendungen . .............. ... ... .. .. . 539
Jiirgen Fitschen und Klaus-Dieter Walter, SSV Sofiware Systems

Produktlinien wirklich beherrschen . ........... .. .. . . . . 545

Dr: Klaus Birken, itemis

Simulationsgestiitzte Entwicklung und Test fiir Maschinensteuerungen ...................... 552

Robert Schachner, embedded ocean

Mit ATAM die Entwicklungsorganisation gestalten ....................................... 557
Matthias Kiinzi, visuellklar.ch

Software-Lieferkettenmanagement im Unternehmen:
Was kommt nach der Software Bill of Material SBOM)? . ........... ... .. ... . ... 567

Nils Grunwald und Horst Holz, Robert Bosch

The EVBox Liviqo GUI - From 0 to GUIL . . .. ........ ... ... . . . i 572
Claudio Carbone
Vertrags-basiertes Engineering komplexer Systeme .. ........... .. ... .. .. .. ... ... .. .. ..., 575

Dr. Jan Richter, Siemens Electronic Design Automation

Evolution der Effizienz . . ... ... ... . . . . . . e 586
Hartmut Schdfer, ReQonsult



MANAGEMENT €&t INNOVATION

Wir haben eine Idee, aber haben wir ein Produkt? ... ................ ... ... ... ... ... .... 592
Dr. René Graf, Siemens

Wie bewerte und verkaufe ich meine Innovationsidee? ............. ... ... . .. ... . . . . ... ... 600

Andreas Stucki, Solcept

Less iS IVIOTe . . . ..o 607
Christoph Schmiedinger, borisgloger consulting

Minimum Viable Products (MVP) . . .. ... e e 612
Marco Schmid, Schmid Elektronik

Engpasskonzentrierte Strategie und Soziokratie . . ... ........... .. .. .. .. .. .. .. .. 625
Thomas Schiitz, PROTOS Software

Uber das Willkommenspaket Rinaus . . . .............. .ottt 626

Camille Ferriere, Marquardt

Befreie deinen Geist! . . ... ... 628
Marco Schmid, Schmid Elektronik

Reporting the Carbon Footprint - Challenge or Opportunity? .............................. 643
Tagline Treichel, Fraunhofer-Institut fiir Experimentelles Software Engineering IESE

TIPPS - TRICKS - LOSUNGEN - VORTRAG Abstracts der Preconference

Debugging Complex Hypervisor-Based Systems .. ............ .. .. .. .. .. .. ... 644
Green Hills Software

Modern Cpp with and from UML . .. ... ... . . e 644
SodiusWillert

Testing Drivers and MCALSs for Embedded Systems ................. ... ... .. . iiio... 645
PROTOS Software

Let’s Approach Some Bugs! . . ... 645
The Ot Company

Component Driven UP’s with Slint .. ........ ... ... ... . . 645

SixtyFPS



From the Diary of a Frustrated Safety Engineer . ............. ... ... .. ... ... .. ... .. ... .... 646
Hitex

Debugging and Trace for AURIX TC3xxand TC4x .......... ... ... ... 646
PLS Programmierbare Logik & Systeme

How to Build a Bluetooth Automotive HMI in 3 Easy Steps . ............... ... ... ... .... 646
OpenSynergy

Safety & Security with Contract Based Design . ........... .. .. .. .. .. .. .. .. .. ... ... .. ... 647
PROTOS Software

Automatic Test Case Generation .. ............ ... .. .. . . i 647
The Ot Company

Cross-Platform UI Development for Seamless User Experiences ............................ 648

Crank | AMETEK

Safety Isn’t Optional . . ... ... .. 648
BlackBerry QNX

Navigating Choices - Selecting the Right Operating System for Your Needs ................... 649
Green Hills Sofiware

Adaptable Test Automation: Revolutionizing CI/CD Workflows . . . .......................... 649
Parasoft

Embedded Software Unit Test on Target ............. . ... . . . .. . . . . . 650
Vector Informatik

Programming Languages for Automotive Cybersecurity ................................... 650

Perforce Sofiware

Rethinking the Development of Embedded Systems . .................. ... .. ... ... ......... 651

invenio

Don’t Paint Yourself into a Corner:
Plan for Security Footprint in Embedded Communication Stack . ........................... 652

Tuxera

Firmenverzeichnis: Alle Goldsponsoren und Eventpartner vonAbisZ ....................... 654



18

AlI-Powered Co-Pilots for V Model Processes

Streamlining Requirements and Data
Sruthi Radhakrishnan, itemis AG:

This session leverages various V model process to optimize efficiency by employing
Al-powered co-pilots for three tasks: requirement analysis, UML diagram analysis
and generation (e.g Activity Diagram), and knowledge graph analysis from various
data sources (e.g Traceability).

The application of Model-Based Systems Engineering (MBSE) has emerged as a
powerful approach for developing complex systems, enabling effective communication,
requirement management, and traceability. However, the increased complexity such a
increasing number of artifacts, legacy process etc associated with MBSE process is
cumbersome, and requires advanced techniques to manage the model-development
lifecycle. The integration of Artificial Intelligence (Al) into these MBSE process can
potentially address these complexities, leading to improved efficiency and productivity.
Three potential use cases have been identified for the application of Al-powered tools
within the context of MBSE. Firstly, under Requirements Elicitation involves the
utilization of Al-driven methods to identify and manage conflicting or entailing
requirements, thereby ensuring the effectiveness and consistency of system modeling.
Secondly, under System Architectural Design leverages the capabilities of activity
diagrams and plantUML code to visually represent system flows and extract
functionalities, promoting consistency between requirements and design. Finally, System
modelling and analysis employs Knowledge Graphs (KGs) with agent-based Retrieval
Augmented Generation (RAG), enabling powerful querying capabilities for exploring
insights and relationships between entities and concepts for use-cases like traceability.

The deployment of Al-powered tools in these use cases has the potential to significantly
enhance the MBSE process, leading to improved automation, reduced complexity, and
increased productivity. By integrating Robust Al-driven solutions into industrial settings,
organizations can benefit from improved processes. Here are the use-cases in detail.

System Architectural Design

Activity diagrams allow us to visually represent the flow of activities within a system.
Using GPT-4 with user-system role based prompting technique requirements are provided
as input and the output is generated as a PlantUML code, which is then rendered as an
image. Also, vice-versa, providing Image as input and requirements as output using
LLAVA), a multimodal-1lm capable of visual and language understanding.

! German Federal Ministry for Economic Affairs and Climate Action (BMWK)



Requirements to Activity diagrams

0 e

input_requirements

Render Image

Image 1: Requirement to PlantUML rendered

Requirment analysis

In systems engineering, requirements need to be consistent across the process
development lifecyle. Therefore, identifying contracting and entailing requirements is
essential across various stakeholders. Image 2 depicts an example of a pair of
requirements that are contradicting with each other. Stanford’s Multi-NLI dataset is used
to train the Al model, the corpus is in the same format as SNLI4) and is comparable in
size, but it includes a more diverse variety of text styles and topics, as well as an auxiliary
test set for cross-genre transfer evaluation. The Al inference-model[s) has achieved an F1-
score of 0.93 on, indicating good performance in detecting contradictions. The
observations suggest that the base model is effective in detecting both semantic and
numerical contradictions, even when sentences are structurally similar but semantically
different. For industrial-use cases, it is important to customize the Al model by,

* Finetuning with customer data to improve transfer learning
* Domain-specific data augmentation to enhance model performance
* Exploring different types of embedding techniques

ncantradictian® :

Image 2: Example of a pair of requirement with predicted label, given label and probabilities
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System modelling and analysis

KGs provide powerful querying capabilities that allow users to explore and analyze
insights and relationships. This KG can then be used for various purposes, such as
improving traceability, enhancing process recommendation, or enabling data analytics.
Combined with an Retrieval Augmented Generation (RAG)where it breaks the given
prompt into set of sub-tasks - Tools (Code generation/Question Answering for
repositories if available via API or similar) , Memory (past behaviour) and Planning
(future steps/feedback). Image 3 shows a meta-model developed for a traceability system
as a part of IMPAKT [i; research project. The RAG is developed using neo4j as a data
source and langchain framework for rapid-prototyping that can be queried for insights
such as “Give as all impacted logical elements given a physical element”.

v,

AR | oqical clements e TR [, i | o|cments

—

2 ————

Image 3: neo4j graph schema (meta-model) for traceability use-case

Summary and Outlook

The integration of Al into MBSE has been explored as a means to optimize efficiency and
improve productivity. Al-powered co-pilots are employed to enhance three industry
specific use-cases within the V model process: requirement analysis, graphical diagram
conversion, and knowledge graph construction and analysis. By examining the potential
use cases for Al-powered tools in MBSE, this research aims to investigate the feasibility
processes for detecting contradictions in requirements, generating or analysing UML
diagrams, and providing powerful querying capabilities. The use-cases can be customized
and explored across several domains to address fine-grained use-cases.



List of Abbreviations

ML : Machine Learning

Al: Artifical Intelligence

LLM: Large Language Models

KG: Knowlege Graphs

RAG: Retrieval Augmented Generation
MBSE: Model-Based Systems Engineering
UML: Unified Modeling Language

GPT: Generative Pre-Trained Transformers
LLAVA: Large Language and Vision Assistant
SNLI: Stanford Natural Language Inference

List of References

[1] https://www.impaktprojekt.de/

[2] H. Liu, C. Li, Q. Wu, and Y. J. Lee, “Visual instruction tuning,” arXiv.org, Apr. 17,
2023. https://arxiv.org/abs/2304.08485

[3] A. Williams, N. Nangia, and S. Bowman, “A Broad-Coverage Challenge Corpus for
Sentence Understanding through Inference,” Proceedings of the 2018 Conference of
the North American Chapter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long Papers), 2018, doi:
https://doi.org/10.18653/v1/n18-1101.

[4] N. Reimers and I. Gurevych, “Sentence-BERT: Sentence Embeddings using
SiameseBERT-Networks,”arXiv.org, Aug. 27, 2019. http://arxiv.org/abs/1908.10084

Author

Sruthi Radhakrishnan is an Al consultant at itemis AG focussing in Model-Based Systems
engineering. She works on research and customer projects with a major focus on AI/ML
for systems engineering in different domains. She completed her Master’s in Information
Technology from Uni Stuttgart and acquired her Bachelor's in computer science from
Anna University. She worked on Al-based use cases in domains such as manufacturing,
and retail and contributed to research projects at the university. Her interests revolve
around Knowledge graph analytics and Machine learning operations.

Contact

Email: sradhakrishnan@itemis.com



	Titel
	Kongressbeirat
	Inhaltsverzeichnis
	Architektur
	AI-Powered Co-Pilots for V Model Processes
	Software-Cities in der Praxis
	UML ist tot, es lebe die SysML v2!
	„Definition of Done“ in der Architekturarbeit
	Modularisierung eingebetteter Systeme
	SOLID vs. CUPID
	Neues aus dem Land der Digitalen Zwillinge
	Legacy Code? Clean Code!

	Rust
	Rust vs. C++
	Rust anschaulich erklärt
	Safety und Security in Rust – Ein Überblick
	Rust: Bindgen, cxx, cpp
	Rust für Embedded-Systeme
	Safeguarding Your Program’s Concurrency
	Einsatz von Rust zum Fußballspielen mit Robotern beim RoboCup
	Von 0 zum grafischen User Interface in Rust

	Implementierung
	Effiziente Yocto-Entwicklung mit Building Blocks
	Open-Source Build-Tools in professionellen Projekten
	Instruction Tracing verstehen
	Zephyr
	Visual Studio Code für Embedded-Projekte?
	Portierung von KI-Modellen aus Python
	Die Antwort kommt (zum) Prompt
	Rust als Erstsprache?
	How-To: C++
	Effizientes C++
	C++26 Highlights
	GUI-Entwicklung auf ressourcenarmen, eingebetteten Systemen

	Echtzeit
	Hype – Hyper – Hypervisor
	Do Hypervisors Solve All Your Software Partitioning Issues?
	Interchip Timing Synchronization for Inexpensive MCUs
	Last-Minute Lifesavers
	Wie ich mich als Systemarchitekt unsterblich in Zephyr verliebte
	Coprozessor an Linux: Hörst Du mich?
	Cache-Nutzung bei Echtzeitsystemen
	Echtzeitanalyse im Hilbertraum

	Test & Qualität
	Let Software Quality Be Your Guide
	Varianten und Produktlinien testen
	Zeitdiskrete Testware
	Coverage - ein unerreichbares Ziel?
	KI-basierte Optimierung der Testauswahl im Continuous Integration (CI) Prozess
	Highest Availability by Safe Tracing in the Field
	Testfälle aus dem Systems Engineering wiederverwenden
	Qualifying a Compiler’s C Library for FuSa and Cybersecurity

	Requirements
	Agiles Requirements Engineering jenseits von User Stories
	Getting Functional Requirements Right with Simulation
	KI im Requirements Management und Engineering
	KI als Turbo für Testfälle?

	Open Source & Recht
	Open Source und rechtliche Anforderungen
	FOSS-Lizenz-Scanning und SBOM
	SBOMs im OSSelot-Projekt
	Vom Code zum SBOM und darüber hinaus

	Safety
	Memory Safety
	Nie wieder den Faden verlieren
	Sicherheitskultur in den Normen der Funktionalen Sicherheit
	ML Assurance in Light of the AI Act
	Agile Entwicklung eines Safety-Systems
	Nur Fliegen ist schöner
	Immer diese Unentscheidbarkeit
	Entwicklungspraxis vs. Normen und Assessments in der FuSi

	Security
	Softwareentwicklung im Licht der neuen EU-Regulatorik
	Cyber Resilience: Ist Ihre Software sicher genug?
	Cyber Resilience Act und NIS-2
	Anwendungsunabhängige SW-Komponenten im Kontext von IEC62443
	Embedded Security für Embedded AI – Wie geht das?
	Angriff der KI
	Post-Quantum-Kryptographie auf eingebetteten Steuergeräten
	Softwareschutz und Obfuskation

	Automotive
	Von Daten zu zweckgebundenen, bedeutungsvollen Informationen
	Software-Testmanagement in Automotive-Projekten
	ASIL-Dekomposition für ein besseres Embedded-Management
	Implementing Runtime Analyses on Virtual ECUs
	Cloud-basierte SW-Entwicklung trifft auf automobile Realität
	Integrated Virtual Testbed for ADAS Evaluation
	docs-as-code: Revolution für die Automobilindustrie
	High-Level-Synthese für FPGA-gestützte FuSi

	Künstliche Intelligenz
	Was bringt GenAI in der Embedded-Softwareentwicklung?
	KI-Spielereien für Anfänger mit ChatGPT
	Ein entwicklungsunabhängiges, systematisches Testverfahren für ML-basierte Systeme
	Einsatz neuronaler Netze auf Embedded-Prozessoren

	Software Engineering Management
	Remote Debugging für KI-Anwendungen
	Produktlinien wirklich beherrschen
	Simulationsgestützte Entwicklung und Test für Maschinensteuerungen
	Mit ATAM die Entwicklungsorganisation gestalten
	Software-Lieferkettenmanagement im Unternehmen: 
Was kommt nach der Software Bill of Material (SBOM)?
	The EVBox Liviqo GUI – From 0 to GUI
	Vertrags-basiertes Engineering komplexer Systeme
	Evolution der Effizienz

	Management & Innovation
	Wir haben eine Idee, aber haben wir ein Produkt?
	Wie bewerte und verkaufe ich meine Innovationsidee?
	Less is More
	Minimum Viable Products (MVP)
	Engpasskonzentrierte Strategie und Soziokratie
	Über das Willkommenspaket hinaus
	Befreie deinen Geist!
	Reporting the Carbon Footprint - Challenge or Opportunity?

	Tipps – Tricks – Lösungen – Vortrag Abstracts der Preconference
	Debugging Complex Hypervisor-Based Systems
	Modern Cpp with and from UML
	Testing Drivers and MCALs for Embedded Systems
	Let’s Approach Some Bugs!
	Component Driven UI’s with Slint
	From the Diary of a Frustrated Safety Engineer
	Debugging and Trace for AURIX TC3xx and TC4x
	How to Build a Bluetooth Automotive HMI in 3 Easy Steps
	Safety & Security with Contract Based Design
	Automatic Test Case Generation
	Cross-Platform UI Development for Seamless User Experiences
	Safety Isn’t Optional
	Navigating Choices - Selecting the Right Operating System for Your Needs
	Adaptable Test Automation: Revolutionizing CI/CD Workflows
	Embedded Software Unit Test on Target
	Programming Languages for Automotive Cybersecurity
	Rethinking the Development of Embedded Systems
	Don’t Paint Yourself into a Corner:

Plan for Security Footprint in Embedded Communication Stack


	Firmenverzeichnis



