
35th Euromicro Conference on
Real-Time Systems

ECRTS 2023, July 11–14, 2023, Vienna, Austria

Edited by

Alessandro V. Papadopoulos

LIPIcs – Vo l . 262 – ECRTS 2023 www.dagstuh l .de/ l ip i c s



Editors

Alessandro V. Papadopoulos
Mälardalen University, Västerås, Sweden
alessandro.papadopoulos@mdu.se

ACM Classification 2012
Computer systems organization → Embedded and cyber-physical systems; Computer systems organization
→ Real-time systems; Software and its engineering → Real-time systems software; Software and its
engineering → Real-time schedulability; Theory of computation → Scheduling algorithms

ISBN 978-3-95977-280-8

Published online and open access by
Schloss Dagstuhl – Leibniz-Zentrum für Informatik GmbH, Dagstuhl Publishing, Saarbrücken/Wadern,
Germany. Online available at https://www.dagstuhl.de/dagpub/978-3-95977-280-8.

Publication date
July, 2023

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at https://portal.dnb.de.

License
This work is licensed under a Creative Commons Attribution 4.0 International license (CC-BY 4.0):
https://creativecommons.org/licenses/by/4.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/LIPIcs.ECRTS.2023.0

ISBN 978-3-95977-280-8 ISSN 1868-8969 https://www.dagstuhl.de/lipics

https://orcid.org/0000-0002-1364-8127
mailto:alessandro.papadopoulos@mdu.se
https://www.dagstuhl.de/dagpub/978-3-95977-280-8
https://www.dagstuhl.de/dagpub/978-3-95977-280-8
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.ECRTS.2023.0
https://www.dagstuhl.de/dagpub/978-3-95977-280-8
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics


0:iii

LIPIcs – Leibniz International Proceedings in Informatics

LIPIcs is a series of high-quality conference proceedings across all fields in informatics. LIPIcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board

Luca Aceto (Chair, Reykjavik University, IS and Gran Sasso Science Institute, IT)
Christel Baier (TU Dresden, DE)
Mikolaj Bojanczyk (University of Warsaw, PL)
Roberto Di Cosmo (Inria and Université de Paris, FR)
Faith Ellen (University of Toronto, CA)
Javier Esparza (TU München, DE)
Daniel Král’ (Masaryk University - Brno, CZ)
Meena Mahajan (Institute of Mathematical Sciences, Chennai, IN)
Anca Muscholl (University of Bordeaux, FR)
Chih-Hao Luke Ong (University of Oxford, GB and Nanyang Technological University, SG)
Phillip Rogaway (University of California, Davis, US)
Eva Rotenberg (Technical University of Denmark, Lyngby, DK)
Raimund Seidel (Universität des Saarlandes, Saarbrücken, DE and Schloss Dagstuhl – Leibniz-Zentrum
für Informatik, Wadern, DE)

ISSN 1868-8969

https://www.dagstuhl.de/lipics

ECRTS 2023

https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics




Contents

Preface
Peter Puschner and Alessandro V. Papadopoulos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:vii–0:viii

Organizers
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:ix–0:xi

Authors
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:xiii–0:xvi

Papers

Scheduling and Compiling Rate-Synchronous Programs with End-To-End
Latency Constraints

Timothy Bourke, Vincent Bregeon, and Marc Pouzet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:1–1:22

Towards Efficient Explainability of Schedulability Properties in Real-Time
Systems

Sanjoy Baruah and Pontus Ekberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:1–2:20

The Safe and Effective Use of Low-Assurance Predictions in Safety-Critical
Systems

Kunal Agrawal, Sanjoy Baruah, Michael A. Bender, and
Alberto Marchetti-Spaccamela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1–3:19

Memory Latency Distribution-Driven Regulation for Temporal Isolation in
MPSoCs

Ahsan Saeed, Denis Hoornaert, Dakshina Dasari, Dirk Ziegenbein, Daniel
Mueller-Gritschneder, Ulf Schlichtmann, Andreas Gerstlauer, and Renato Mancuso 4:1–4:23

Quasi Isolation QoS Setups to Control MPSoC Contention in Integrated Software
Architectures

Sergio Garcia-Esteban, Alejandro Serrano-Cases, Jaume Abella, Enrico Mezzetti, and
Francisco J. Cazorla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:1–5:25

FusionClock: Energy-Optimal Clock-Tree Reconfigurations for
Energy-Constrained Real-Time Systems

Eva Dengler, Phillip Raffeck, Simon Schuster, and Peter Wägemann . . . . . . . . . . . . . 6:1–6:23

CAWET: Context-Aware Worst-Case Execution Time Estimation Using
Transformers

Abderaouf N Amalou, Elisa Fromont, and Isabelle Puaut . . . . . . . . . . . . . . . . . . . . . . . . . 7:1–7:20

Precise Scheduling of DAG Tasks with Dynamic Power Management
Ashikahmed Bhuiyan, Mohammad Pivezhandi, Zhishan Guo, Jing Li,
Venkata Prashant Modekurthy, and Abusayeed Saifullah . . . . . . . . . . . . . . . . . . . . . . . . . . 8:1–8:24

Bounding the Data-Delivery Latency of DDS Messages in Real-Time Applications
Gerlando Sciangula, Daniel Casini, Alessandro Biondi, Claudio Scordino, and
Marco Di Natale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9:1–9:26

On the Equivalence of Maximum Reaction Time and Maximum Data Age for
35th Euromicro Conference on Real-Time Systems (ECRTS 2023).
Editor: Alessandro V. Papadopoulos

Leibniz International Proceedings in Informatics
Schloss Dagstuhl – Leibniz-Zentrum für Informatik, Dagstuhl Publishing, Germany

https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de


0:vi Contents

Cause-Effect Chains
Mario Günzel, Harun Teper, Kuan-Hsun Chen, Georg von der Brüggen, and
Jian-Jia Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10:1–10:22

A New Perspective on Criticality: Efficient State Abstraction and Run-Time
Monitoring of Mixed-Criticality Real-Time Control Systems

Tim Rheinfels, Maximilian Gaukler, and Peter Ulbrich . . . . . . . . . . . . . . . . . . . . . . . . . . . 11:1–11:26

Isospeed: Improving (min,+) Convolution by Exploiting (min,+)/(max,+)
Isomorphism

Raffaele Zippo, Paul Nikolaus, and Giovanni Stea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12:1–12:24

Low-Overhead Online Assessment of Timely Progress as a System Commodity
Weifan Chen, Ivan Izhbirdeev, Denis Hoornaert, Shahin Roozkhosh,
Patrick Carpanedo, Sanskriti Sharma, and Renato Mancuso . . . . . . . . . . . . . . . . . . . . . 13:1–13:26

Consensual Resilient Control: Stateless Recovery of Stateful Controllers
Aleksandar Matovic, Rafal Graczyk, Federico Lucchetti, and Marcus Völp . . . . . . . . 14:1–14:27

Impact of Transient Faults on Timing Behavior and Mitigation with Near-Zero
WCET Overhead

Pegdwende Romaric Nikiema, Angeliki Kritikakou, Marcello Traiola, and
Olivier Sentieys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15:1–15:22

Optimal Multiprocessor Locking Protocols Under FIFO Scheduling
Shareef Ahmed and James H. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16:1–16:21

A Tight Holistic Memory Latency Bound Through Coordinated Management of
Memory Resources

Shorouk Abdelhalim, Danesh Germchi, Mohamed Hossam, Rodolfo Pellizzoni, and
Mohamed Hassan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17:1–17:25

Replication-Based Scheduling of Parallel Real-Time Tasks
Federico Aromolo, Geoffrey Nelissen, and Alessandro Biondi . . . . . . . . . . . . . . . . . . . . . 18:1–18:23

Invited Paper

From FMTV to WATERS: Lessons Learned from the First Verification Challenge
at ECRTS

Sebastian Altmeyer, Étienne André, Silvano Dal Zilio, Loïc Fejoz,
Michael González Harbour, Susanne Graf, J. Javier Gutiérrez, Rafik Henia,
Didier Le Botlan, Giuseppe Lipari, Julio Medina, Nicolas Navet, Sophie Quinton,
Juan M. Rivas, and Youcheng Sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19:1–19:18



Preface

Message from the Chairs

We welcome you to ECRTS 2023, in Vienna, Austria. Alongside RTSS and RTAS, ECRTS
ranks as one of the top three international conferences on real-time systems and is the premier
European conference series on this topic. Given the lessons learned during the pandemic, we
continue even for this year ECRTS to include the possibility to participate online, as this
is an opportunity to make the community more diverse. We are delighted to have you join
the second hybrid ECRTS, for an exciting program consisting of both scientific talks and
opportunities for socializing and collaborative work.

ECRTS has been at the forefront of recent innovations in the real-time systems community
such as artifact evaluation, open-access proceedings, and a flexible page limit. This year
we have consolidated the experience and repeated a double-blind submission process with
flexible page limit, that does not constrain the authors and allows them to put the effort
into optimizing the content of their submission, rather than space utilization.

ECRTS 2023 received a total of 65 submissions from Asia, Europe, and North America.
Each submission was reviewed by at least three expert members of the program committee
and discussed both on the discussion board of the submission website and at the program
committee meeting that took place on April 19 and 20, 2023. The program committee
accepted 18 papers for publication and presentation, which translates to an acceptance rate
of 27.7%. An additional paper has been invited to discuss the lessons learned from the first
verification challenge at ECRTS.

In addition, on the scientific side, the ECRTS industrial challenge will be presented and
discussed at the conference, following a long-lasting tradition of industrial challenges coming
from the WATERS workshop.

A major conference like ECRTS 2023 is the result of the hard work of many people
involved in the conference organization. First of all, we would like to thank the program
committee members, for their hard work despite all the burdens of yet another challenging
year. Similarly, thanks to all external and secondary reviewers, who provided many valuable
perspectives and important feedback. We are especially grateful to those PC members and
additional reviewers who went “above and beyond” serving as shepherds. We would also
like to extend our thanks to the Artifact Evaluation Chairs, Julien Forget and Matthias
Becker, and their board of Artifact Evaluators for running the AE process, and to the
Real-Time Pitches Chair, Alexander Züpke, for bringing fresh new ideas and discussions to
the conference. Without the dedicated support of all these colleagues, we would not have
been able to put together such an excellent program. Many thanks to all of you!

We would like to thank the ECRTS Executive Committee, Yasmina Abdeddaïm, Sebastian
Altmeyer, Steve Goddard, and Marcus Völp, for their outstanding service to the community.
Last but not least, we thank all authors for submitting to ECRTS 2023. Whether or not the
submission was ultimately accepted for publication, we deeply appreciate your fine work and
the tremendous effort and care that has gone into it; this conference would not be possible
without you.
35th Euromicro Conference on Real-Time Systems (ECRTS 2023).
Editor: Alessandro V. Papadopoulos
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0:viii Preface

Finally, we would like to thank all authors who submitted their work to ECRTS 2023,
whether it was accepted or not. Without them, this conference would not have been possible.

We are looking forward to an inspiring scientific program in Vienna and online. Please
join us in enjoying both the technical content and everything around it, especially with the
return to in-person events.

Peter Puschner Alessandro V. Papadopoulos
General Chair ECRTS 2023 Program Chair ECRTS 2023
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