2025 28th International
Symposium on Real-Time

Distributed Computing
(ISORC 2025)

Toulouse, France
26-28 May 2025

I E E E IEEE Catalog Number: CFP25175-POD
. ISBN: 979-8-3315-9985-0



Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP25175-POD
ISBN (Print-On-Demand): 979-8-3315-9985-0
ISBN (Online): 979-8-3315-9984-3
ISSN: 2770-1611

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

com

proceedings



2025 28th International
Symposium on Real-Time

Distributed Computing
(ISORCO)

ISORC 2025

Table of Contents

INtroduction .. ... ... e xii
WELCOomME IMESSAZE ... ..cooiiiiiiii et xiv
FOreWOIrd ... e, XV
Message from General Chairs .................ccooiiiiiiiiiiiiie e xvi
Message from Program CRairs .................cooooiiiiiiiiiiiiiiii e xviii
Message from Steering CRairs ..................ooiiiiiiiiiiiiiiiiie e xxi
Organizing COMMItLEE ................ooiiiiiiiiii e e xxii
Technical Program Committee ...................ccoooiiiiiiiiiiiiiiii e xXxiv
Best Paper AWArds ..............ooouiiiiiiiiiiiiiiiie e xxvii

Scheduling and Real-Time Systems

Global Versus Local Schedulability Analysis of a Two-Level Hierarchical System ....................... 1
Luc Descharmes (ISAE-ENSMA, LIAS, France), Henri Bauer (ISAE-ENSMA,
LIAS, France), Frédéric Ridouard (ISAE-ENSMA, LIAS, France), and Annie
Choquet-Geniet (Université de Poitiers, France)

Energy-Aware Resource Reservation for Multicore Architectures ..............cccoccciiiiiiiinnnnnnn. 11
Frangois Illien (Nantes Université, France), Houssam-Eddine Zahaf
(Nantes Université, France), and Audrey Queudet (Nantes Université,
France)

Decreasing Utilization of Systems with Multi-Rate Cause-Effect Chains While Reducing
End-to-End Latencies ... 21
Luiz Maia (University of Kaiserslautern-Landau, Germany) and Gerhard
Fohler (University of Kaiserslautern-Landau, Germany)

Supporting Soft Real-Time Tasks in Zephyr with Constant Bandwidth Servers ....................... 31
Alexander Paschoaletto (ISEP & INESC TEC, Portugal), Paulo Baltarejo
Sousa (ISEP & INESC TEC, Portugal), Luis Miguel Pinho (ISEP & INESC
TEC, Portugal), and Tiago Carvalho (ISEP & INESC TEC, Portugal)

Security and Mixed-Criticality

A Safety-Critical Object Controller with Inherited Trust ...................cccooeeeiiiiii . 40
Clemens Tiedt (University of Potsdam, Germany), Katja Assaf
(University of Potsdam, Germany), Robert Schmid (University of
Potsdam, Germany), Lukas Pirl (University of Potsdam, Germany), and
Andreas Polze (University of Potsdam, Germany)



User-Centric and Privacy-Preserving Attribute-Based Authentication in Healthcare Systems
Leveraging zk-SNARKSs and Soulbound Tokens ........................ 50
Biagio Boi (University of Salerno, Italy), Franco Cirillo (University
of Salerno, Italy), Marco De Santis (University of Salerno, Italy),
and Christian Esposito (University of Salerno, Italy)

Mad Monk: Arbitrary Criticality Escalation in Mixed Criticality Real-Time Systems ................. 60
Mitchell Duncan (Wayne State University, Michigan), Ao Li (Washington
University, Missouri), Nathan Fisher (Wayne State University,
Michigan), Ning Zhang (Washington University, Missouri), Ryan Gerdes
(Virginia Tech, Virginia), Tanmaya Mishra (Virginia Tech, Virginia),
and Thidapat Chantem (Virginia Tech, Virginia)

ML & Al in distributed CPS

MemGuard-RW: Improved Real-Time Memory Bandwidth Regulation within a Hypervisor ..... 72
Everaldo P. Gomes (Federal University of Santa Catarina (UFSC),
Brazil), Adrien Jakubiak (Université de Toulouse, France), Giovani
Gracioli (Federal University of Santa Catarina (UFSC), Brazil), and
Tomasz Kloda (Université de Toulouse, France)

Optimizing CNN Inference on Multicore Scratchpad Architectures ................cccccociininine, 82
Chiara Daini (Univ. Lille, France), Giuseppe Lipari (Univ. Lille,
France), Houssam-Eddine Zahaf (Nantes Université, France), and
Pierre-Emmanuel Hladik (Nantes Université, France)

Middleware, IoT, & CPS

FEDS: An Intuitive Model-Driven Middleware for Automated Orchestration and Resource
Configuration Across Federated Testbeds .................c.cc.ooiiiiiiiiiiiiiiiiiiii 92

Sanjana Das (Vanderbilt University, USA), Ruiging Lan (Vanderbilt

University, USA), Caroline Rinks (Vanderbilt University, USA),

Aniruddha Gokhale (Vanderbilt University, USA), Abdelilah Essiari

(Lawrence Berkeley National Laboratory, California), Ezra Kissel

(Lawrence Berkeley National Laboratory, California), Xi Yang (Lawrence

Berkeley National Laboratory, California), and Paul Ruth (Univ of

North Carolina, USA)

Integrating VMD and Convolutional Transformers for Optimized Solar Energy Management in
TOT MOTNILOTING SYSEINIS ...ttt eiee ettt e 102
Abdellah Benbelghit (Ecole de Technologie Supérieure, Canada),
Abdelouahed Gherbi (Ecole de Technologie Supérieure, Canada), Ahmed
Bali (Ecole de Technologie Supérieure, Canada), and Pierre-Emmanuel
Hladik (Nantes Université, France)

Energetic SmartData: A Data-Driven Power Management Approach for Cyber-Physical Systems ...
112

Antonio Augusto Frohlich (Federal University of Santa Catarina,

Brazil), Leonardo Passig Horstmann (Federal University of Santa

Catarina, Brazil), and Jozimar Custédio Xavier (Federal University of

Santa Catarina, Brazil)

ROS 2 Agnocast: Supporting Unsized Message Types for True Zero-Copy Publish/Subscribe IPC ..
122

Takahiro Ishikawa-Aso (The University of Tokyo) and Shinpei Kato (The

University of Tokyo)

vi



Network, Architecture, and Emulation

Towards a Validated Core Memory Model through (MP)SoC Events .......................ccccoeeeen... 132
Alfonso Mascarefias-Gonzilez (ONERA, France), Fredéric Boniol (ONERA,
France), Benjamin Lesage (ONERA, France), and Claire Pagetti (ONERA,
France)

Mobility in 5G Emulators: Implementation and Evaluation ...........................ccooiiiiien,
Massamaesso Narouwa (Univ. Gustave Eiffel, France), Leo Mendiboure
(Univ. Gustave Eiffel, France), Sassi Maaloul (Univ. Gustave Eiffel,
France; JUNIA Engineering School, France), Ndeye Birame Dia (Univ.
Gustave Eiffel, France), Hakim Badis (Univ. Gustave Eiffel, France),
Dereje M. Molla (Univ. Gustave Eiffel, France), Marion Berbineau
(Univ. Gustave Eiffel, France), and Rami Langar (Univ. Gustave Eiffel,
France; Ecole de Technologie Supérieure ( ETS), Canada)

Experimental Evaluation of a CAN-to-TSN Gateway Implementation ................................... 153
Aldin Berisa (Mdlardalen University, Sweden), Benjamin Kraljusic
(Arcticus Systems, Sweden), Nejla Zahirovic (HIAB, Sweden), Mohammad
Ashjaei (Milardalen University, Sweden), Masoud Daneshtalab
(Malardalen University, Sweden), Mikael Sjodin (Milardalen University,
Sweden), and Saad Mubeen (Milardalen University, Sweden)

TSN and Network Optimization

A Cost-Efficient Credit-Based Shaper Deployment Framework for Time-Sensitive Networks ... 165
Santiago Torres-Borda (Université de Toulouse, France) and Ahlem
Mifdaoui (Université de Toulouse, France)

Efficient Placement Optimization of LoRaWAN Gateways using K-Means Clustering ............. 175
Marwa Said (University of Tunis El Manar, Tunisia; Pole Universitaire
Léonardo De Vinci, France), Maher Jabberi (University of Sousse,
Tunisia; University of Carthage, Tunisia), Akram Hakiri (University of
Pau and Pays de I’ Adour, France), Karim Houidi (University of Tunis EI
Manar, Tunisia; Pole Universitaire Léonardo De Vinci, France), Hella
Kaffel Ben Ayed (University of Tunis El Manar, Tunisia), and Nédra
Mellouli (Pole Universitaire Léonardo De Vinci, France; University of
Paris 8, France)

An Unsupervised Anomaly-Based Detection System for Microservices Applications on
KUDINEES ......oiiiiiiiiii e 185
Kostandinos Myrtollari (University of Athens, Greece), Charalampos
Andreou (University of Athens, Greece), Kakia Panagidi (University of
Athens, Greece), and Stathes Hadjiefthymiades (University of Athens,
Greece)

A Deep Reinforcement Learning-Based Multi-Agent Framework for Dynamic Optimization of QoS
TN TOT SEIVICES ... e e 194
Fatima Zohra Bemrah (University of Tlemcen), Azeddine Chikh
(University of Tlemcen), and Samir Ouchani (CESI LINEACT UR7527,
France)

Edge Computing

Simulating Contention and Timeout Caches for a Mixed-Criticality 5G Radio Base Station
Emad Jacob Maroun (Technical University of Denmark, Denmark) and
Martin Schoeberl (Technical University of Denmark, Denmark)

vii



HIL Robustness Testing and Validation of Computer Vision and C-ITS for Vehicle Fault
IMIEIGALION L...oi et 215
Andrea Marchetta (University Federico 11 of Naples, Italy), Martina
Togna (University Federico II of Naples, Italy), Angelo Coppola
(University Federico II of Naples, Italy), and Marcello Cinque
(University Federico II of Naples, Italy)

Energy-Efficient Real-Time Localization for Distributed IoT Sensing: Novel CNN-Based
IMIOELS ... 224
Maher Jabberi (University of Sousse, Tunisia; University of Carthage,
Tunisia; University of Sfax, Tunisia), Akram Hakiri (University of Pau
& Pays de I’ Adour, France), Bassem Sellami (University of Perpignan
Via Domitia, France), and Adel M. Alimi (University of Sfax, Tunisia;
University of Johannesburg, South Africa)

A Meta-Heuristic Real-Time Task Graph Scheduler for Partially Occupied Edge Computing
PLAtfOTTINS ...ttt e e e e e e e e e e e e e e e e e e e e e e 234
Adity Ghosh (Indian Institute of Technology, India), Arnab Sarkar
(Indian Institute of Technology, India), and Arijit Mondal (Indian
Institute of Technology, India)

Short Papers — Networking, IoT & Edge Scheduling

Time-Aware Packet Forwarding in Programmable Data Planes ................cccccccooeiiiiiiiiiinnnennn. 246
Yuqun Song (Washington State University, USA) and Monowar Hasan
(Washington State University, USA)

Optimization of Micromobility Integration in IoV Systems: Energy-Efficient Management
through Mobile RSUs and Machine-Learning Based Approaches ................ccccccuiiiiiiiiiiinnnnnnn 253
Rima Boughariou (National School of Electronics and Telecommunications
(ENET'COM), Tunisia; Univ. Bordeaux, France), Hend Marouane (National
School of Electronics and Telecommunications (ENET'COM), Tunisia),
Mohamed Mosbah (Univ. Bordeaux, France), Hassene Mnif (National School
of Electronics and Telecommunications (ENET'COM), Tunisia), and Amel
Meddeb-Makhlouf (National School of Electronics and Telecommunications
(ENET’COM), Tunisia)

Cost- and Latency-Aware Scheduling Plugin for Microservice Applications in Edge Computing
Ol KBS e 259
Amira Rayane Benamer (Audensiel, France)

Evaluating Federated Learning in IoT: Advancing Scalability, Privacy, and Real-Time
INEEILIZEIICE ... 265
Karim Houidi (University of Tunis EIl Manar; University of Paris 8,
France), Marwa Said (University of Tunis El Manar; University of Paris
8, France), Akram Hakiri (University of Pau and Pays de I’ Adour,
France), Nédra Mellouli (Pole Universitaire Léonardo De Vinci, France;
University of Paris 8, France), and Hella Kaffel Ben Ayed (University
of Tunis El Manar)

Short Papers — Machine Learning Performance & TinyML

Impact of Network Data Complexity on Machine Learning Performance for Real-Time IoT
SYSERINIS ...ttt e 271
Mustafa Al Lail (Texas A&M International University, USA), Alexis
Huante (Texas A&M International University, USA), and Mariem Belhor
(University of Picardie Jules Verne, France)

viii



Real-Time Performance Benchmarking of TinyML Models in Embedded Systems (PICO:
Performance
of Inference, CPU, and OPerations) ...............coooiiiiiiiiiieiiiiiii e 279
Abhishek Dey (George Mason University, USA), Saurabh Srivastava
(George Mason University, USA), Gaurav Singh (George Mason University,
USA), and Robert G. Pettit (George Mason University, USA)

Hardware in the Loop Evaluation on Autonomous Underwater Vehicles using an Edge Device .....
285

Joseph Hite (Vanderbilt University, USA), Nagabhushan Mahadevan

(Vanderbilt University, USA), Daniel Stojcsics (Vanderbilt University,

USA), Gabor Karsai (Vanderbilt University, USA), Sandeep Neema

(Vanderbilt University, USA), Roopa Vasan (Leidos Holdings, Inc.,

USA), Rachael Williams (Leidos Holdings, Inc., USA), Christian Clark

(Leidos Holdings, Inc., USA), and Alex Kilfoyle (Leidos Holdings,

Inc., USA)

Real-Time Detection of Bitstream Vulnerabilities in FPGAS ........cooiiiiiii e, 291
Mansour Alqarni (Ontario Tech University, Canada) and Akramul Azim
(Ontario Tech University, Canada)

Short Papers — Embedded Systems, Security & Smart Architectures

Optimizing Stack Cache Usage Through Local Variable Promotion .......................ccccc. 297
Emad Jacob Maroun (Technical University of Denmark, Denmark), Daniel
Seifert (TU Wien, Austria), and Johannes Gernedl (TU Wien, Austria)

A Secure, Context-Aware Software Architecture for Real-Time IoT Applications .................... 303
Marshal Moncivais (Texas A&M International University, USA) and
Mustafa Al Lail (Texas A&M International University, USA)

Bio-Inspired Coordination for Measurement Timing in Sensor Networks ............................... 310
Takashi Ikegami (The Graduate University for Advanced Studies,
SOKENDAI / National Institute of Informatics, Japan) and Ichiro Satoh
(National Institute of Informatics, Japan)

Make Your Bench Testbed Driving: A Hybrid Testbed for Automated Driving Development and
TOSHING oo e 316
Yuanbin Zhou (Singapore University of Technology and Design), Anthony
Kee Teck Yeo (Singapore University of Technology and Design), and
Sudipta Chattopadhyay (Singapore University of Technology and Design)

Poster Presentations

Distributed Consensus for Uncertainty in Medical Diagnosis .....................ccoooovviiieeeeniiiiinnn. 322
Alexandru Robert Viasiu (West University of Timisoara, Romania)

TECS/Rust-OE: Optimizing Exclusive Control in Rust-Based Component Systems for Embedded
DIEVICES ... 325
Nao Yoshimura (Saitama University), Hiroshi Oyama (OKUMA Corporation),
and Takuya Azumi (Saitama University)

Poster: TSN Evaluation Toolchain Enabling Efficient and Reliable Network Design ................ 329
C. Fradet (IRT Saint Exupéry, France), Q. Bailleul (IRT Saint Exupéry,
France), and E. Jenn (IRT Saint Exupéry, France)



Poster: Towards Rule-Based Defense Mechanisms in Distributed UAV-Swarms ..................... 332
Philipp Homann (Goethe University, Germany), Jonas Diegelmann (Goethe
University, Germany), Uwe Brinkschulte (Goethe University, Germany),
and Mathias Pacher (DHBW Karlsruhe, Germany)

Organic Computing-Driven Vehicles in a Reproducible Test Setup for CARLA Simulator ........ 336
Timo Kisselbach (Goethe University Frankfurt, Germany), Kevin Scherer
(Goethe University Frankfurt, Germany), Uwe Brinkschulte (Goethe
University Frankfurt, Germany), and Mathias Pacher (DHBW Karlsruhe,
Germany)

ADNA-Based Organic Computing Battery Management System .......................oooeee. 340
Joshua Leon Tobias (Goethe University, Germany), Timo Kisselbach
(Goethe University, Germany), Uwe Brinkschulte (Goethe University,
Germany), and Mathias Pacher (DHBW Karlsruhe, Germany)

Doctoral Symposium and Dissertation Digest

A Survey on TDoA-Based Localization Schemes for Long Range Wide Area Networks ............ 344
Feras Hamdan (Université de Toulouse, France), Nicola Accettura
(Université de Toulouse, France), and Pascal Berthou (Université de
Toulouse, France)

Time Synchronization and Packet Scheduling for Satellite LoRaWAN Networks .................... 350
Mohammad Afhamisis (Luxembourg Institute of Science and Technology
(LIST); University of Luxembourg) and Maria Rita Palattella
(Luxembourg Institute of Science and Technology (LIST))

Ubiquitous IoT Through Space Communication .................ccoeeiiiiiiiiiie 356
Zheng Zhou (Université de Toulouse, France), Nicola Accettura
(Université de Toulouse, France), and Pascal Berthou (Université de
Toulouse, France)

Dissertation digest: Designing Scalable yet Energy-Efficient Low-Power Wide-Area Networks 362
Laurent Chasserat (CNES, France), Nicola Accettura (LAAS-CNRS,
France), and Pascal Berthou (LAAS-CNRS, France)

Optimized Deep Learning for Anomalous Traffic Classification in Resource-Constrained IoT
Networks: A Novel APProach ...........ccooiiiiiiiiiiiii 368
S Yayathi Pavan Kumar (IIT Ropar, India) and Sudeepta Mishra (IIT
Ropar, India)

Optimized Constant Execution Time Code ................oooiiiiiiiiiiiiiiiiiiiie e 374
Emad Jacob Maroun (Technical University of Denmark, Denmark), Martin
Schoeberl (Technical University of Denmark, Denmark), and Peter
Puschner (TU Wien, Austria)

Time-Predictable Deep Noise Suppression on an Edge Device ..............ccccccoovviiiiiinnnnn, 380
Alessandro Cerioli (Technical University of Denmark, Denmark), Térur
Biskopste Strom (Technical University of Denmark, Denmark), Clément
Laroche (GN Audio, Denmark), Tobias Piechowiak (GN Audio, Denmark),
Luca Pezzarossa (Technical University of Denmark, Denmark), and Martin
Schoeberl (Technical University of Denmark, Denmark)

Bringing Model-Based Systems Engineering to Diagnostics of Cyber-Physical Systems
Omer Sayilir (University of Twente, The Netherlands)



A Data-Driven Platform for Visualizing and Analyzing Public Transit Schedule Deviations ..... 393
Emna Boudabbous (University of Québec, Canada), Mohamed Karaa
(University of Québec, Canada), Lokman Sboui (University of Québec,
Canada), Julio Montecinos (University of Québec, Canada), and Omar
Alam (Trent University, Canada)

Author Index . .. ... 399

xi





