
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP22092-POD 

978-1-6654-5347-9 

2022 IEEE Real-Time Systems 

Symposium (RTSS 2022) 

Houston, Texas, USA 

5 – 8 December 2022 



 

 

 

 

 

 

 

Copyright © 2022 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:   CFP22092-POD 

ISBN (Print-On-Demand):  978-1-6654-5347-9 

ISBN (Online):   978-1-6654-5346-2 

ISSN:                            1052-8725 

 

           

 

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 
 

 

 



2022 IEEE Real-Time
Systems Symposium (RTSS)

RTSS 2022
 Table of Contents
 

 
 

 
 

Message from the Program, Track and General Chairs  xii
Hot Topics Day  xiv
Organizers  xv
Program Committee Members  xvii
List of Secondary Reviewers  xx
IEEE TCRTS Outstanding Technical Achievement and Leadership Award (Invited)  xxii

Conference Papers

Real-Time in Edge & Space

Edge-RT: OS Support for Controlled Latency in the Multi-tenant, Real-Time Edge  1
      Wenyuan Shao (The George Washington University, USA), Bite Ye (The
      George Washington University, USA), Huachuan Wang (The George
      Washington University, USA), Gabriel Parmer (The George Washington
      University, USA), and Yuxin Ren (The George Washington University,
      USA)

Task Allocation for Real-Time Earth Observation Service with LEO Satellites  14
      Mingsong Lv (Northeastern University, China), Xuemei Peng (The Hong
      Kong Polytechnic University, China), Wenjing Xie (City University of
      Hong Kong, China), and Nan Guan (City University of Hong Kong, China)

Processing Chains & Thread Pools

Real-Time Scheduling and Analysis of Processing Chains on Multi-threaded Executor in ROS 2  27
      Xu Jiang (Northeastern University, China), Dong Ji (Northeastern
      University, China), Nan Guan (City University of Hong Kong, China),
      Ruoxiang Li (City University of Hong Kong, China), Yue Tang
      (Northeastern University, China), and Yi Wang (Uppsala University,
      Sweden)

Worst-Case Time Disparity Analysis of Message Synchronization in ROS  40
      Ruoxiang Li (City University of Hong Kong, China), Nan Guan (City
      University of Hong Kong, China), Xu Jiang (Northeastern University,
      China), Zhishan Guo (North Carolina State University, USA), Zheng Dong
      (Wayne State University, USA), and Mingsong Lv (Northeastern
      University, China)

v



 
 

 
 

 
 

End-To-End Timing Analysis in ROS2  53
      Harun Teper (TU Dortmund University, Germany), Mario Günzel (TU
      Dortmund University, Germany), Niklas Ueter (TU Dortmund University,
      Germany), Georg von der Brüggen (TU Dortmund University, Germany), and
      Jian-Jia Chen (TU Dortmund University, Germany)

A Theoretical Approach to Determine the Optimal Size of a Thread Pool for Real-Time
Systems  66
      Daniel Casini (Scuola Superiore Sant'Anna, Italy)

Parallel Scheduling

On Batching Task Scheduling  79
      Hehuan Shi (University of Paris-Saclay) and Lin Chen (University of
      Paris-Saclay)

Response Time Analysis for Real-Time Global Gang Scheduling  92
      Seongtae Lee (Sungkyunkwan University, Republic of Korea), Seunghoon
      Lee (Sungkyunkwan University, Republic of Korea), and Jinkyu Lee
      (Sungkyunkwan University, Republic of Korea)

A Utilization-Based Test for Non-Preemptive Gang Tasks on Multiprocessors  105
      Zheng Dong (Wayne State University, USA) and Cong Liu (University of
      California, Riverside, USA)

Multi-mode on Multi-core: Making the Best of Both Worlds with Omni  118
      Robert Gifford (University of Pennsylvania, USA) and Linh Thi Xuan
      Phan (University of Pennsylvania, USA)

Design and Timing Guarantee for Non-Preemptive Gang Scheduling  132
      Seongtae Lee (Sungkyunkwan University, Republic of Korea), Nan Guan
      (City University of Hong Kong), and Jinkyu Lee (Sungkyunkwan
      University, Republic of Korea)

Probabilistic Analysis

Critical Instant for Probabilistic Timing Guarantees: Refuted and Revisited  145
      Kuan-Hsun Chen (University of Twente), Mario Günzel (TU Dortmund
      University), Georg von der Brüggen (TU Dortmund University), and
      Jian-Jia Chen (TU Dortmund University)

Analytical Approximations in Probabilistic Analysis of Real-Time Systems  158
      Filip Markovic (Max Planck Institute for Software Systems, Germany;
      Mälardalen University, Sweden), Thomas Nolte (Mälardalen University,
      Sweden), and Alessandro Vittorio Papadopoulos (Mälardalen University,
      Sweden)

Uniprocessor Scheduling

EDF-Like Scheduling for Self-Suspending Real-Time Tasks  172
      Mario Günzel (TU Dortmund University, Germany), Georg von der Brüggen
      (TU Dortmund University, Germany), Kuan-Hsun Chen (University of
      Twente, Germany), and Jian-Jia Chen (TU Dortmund University, Germany)

vi



 
 

 
 

Fixed-Parameter Analysis of Preemptive Uniprocessor Scheduling Problems  185
      Sanjoy Baruah (Washington University in St. Louis), Pontus Ekberg
      (Uppsala University), and Abhishek Singh (Washington University in St.
      Louis)

From Intuition to Coq: A Case Study in Verified Response-Time Analysis of FIFO Scheduling  197
      Kimaya Bedarkar (Max Planck Institute for Software Systems (MPI-SWS)),
      Mariam Vardishvili (Max Planck Institute for Software Systems
      (MPI-SWS)), Sergey Bozhko (Max Planck Institute for Software Systems
      (MPI-SWS)), Marco Maida (Max Planck Institute for Software Systems
      (MPI-SWS)), and Björn B. Brandenburg (Max Planck Institute for
      Software Systems (MPI-SWS))

Fault Tolerance & Security

In-ConcReTeS: Interactive Consistency Meets Distributed Real-Time Systems, Again!  211
      Arpan Gujarati (The University of British Columbia (UBC), Canada),
      Ningfeng Yang (The University of British Columbia (UBC), Canada), and
      Björn B. Brandenburg (Max Planck Institute for Software Systems
      (MPI-SWS), Germany)

PolyRhythm: Adaptive Tuning of a Multi-channel Attack Template for Timing Interference  225
      Ao Li (Washington University in St. Louis), Marion Sudvarg (Washington
      University in St. Louis), Han Liu (Washington University in St.
      Louis), Zhiyuan Yu (Washington University in St. Louis), Chris Gill
      (Washington University in St. Louis), and Ning Zhang (Washington
      University in St. Louis)

Fail-Safe: Securing Cyber-Physical Systems Against Hidden Sensor Attacks  240
      Mengyu Liu (Syracuse University, USA), Lin Zhang (Syracuse University,
      USA), Pengyuan Lu (University of Pennsylvania, USA), Kaustubh Sridhar
      (University of Pennsylvania, USA), Fanxin Kong (Syracuse University,
      USA), Oleg Sokolsky (University of Pennsylvania, USA), and Insup Lee
      (University of Pennsylvania, USA)

Context-Based Latency Guarantees Considering Channel Degradation in 5G Network Slicing  253
      Andrea Nota (TU Dortmund University, Germany), Selma Saidi (TU
      Dortmund University, Germany), Dennis Overbeck (TU Dortmund
      University, Germany), Fabian Kurtz (TU Dortmund University, Germany),
      and Christian Wietfeld (TU Dortmund University, Germany)

Improved Results for Guaranteeing Safety Despite Physical Errors in CPS's  266
      Jongwoo Han (Seoul National University), Chang-Gun Lee (Seoul National
      University), and Sanjoy Baruah (Washington University in St. Louis)

Machine Learning & Real-Time Predictability

Jellyfish: Timely Inference Serving for Dynamic Edge Networks  277
      Vinod Nigade (Vrije Universiteit Amsterdam, The Netherlands), Pablo
      Bauszat (Vrije Universiteit Amsterdam, The Netherlands), Henri Bal
      (Vrije Universiteit Amsterdam, The Netherlands), and Lin Wang (Vrije
      Universiteit Amsterdam, The Netherlands)

vii



 
 

Demand Layering for Real-Time DNN Inference with Minimized Memory Usage  291
      Mingoo Ji (Hyundai Mobis, Korea; Kookmin University, Korea),
      Saehanseul Yi (University of California, USA), Changjin Koo (Kookmin
      University, Korea), Sol Ahn (Kookmin University, Korea), Dongjoo Seo
      (University of California, USA), Nikil Dutt (University of California,
      USA), and Jong-Chan Kim (Kookmin University, Korea)

Prophet: Realizing a Predictable Real-Time Perception Pipeline for Autonomous Vehicles  305
      Liangkai Liu (Wayne State university), Zheng Dong (Wayne State
      University), Yanzhi Wang (Northeastern University), and Weisong Shi
      (University of Delaware)

RT-MOT: Confidence-Aware Real-Time Scheduling Framework for Multi-object Tracking Tasks 
318
      Donghwa Kang (Incheon National University (INU), Republic of Korea),
      Seunghoon Lee (Sungkyunkwan University (SKKU), Republic of Korea),
      Hoon Sung Chwa (DGIST, Republic of Korea), Seung-Hwan Bae (Inha
      University, Republic of Korea), Chang Mook Kang (Incheon National
      University (INU), Republic of Korea), Jinkyu Lee (Sungkyunkwan
      University (SKKU), Republic of Korea), and Hyeongboo Baek (Incheon
      National University (INU), Republic of Korea)

Real-Time Scheduling with Predictions  331
      Tianming Zhao (The University of Sydney, Australia), Wei Li (The
      University of Sydney, Australia), and Albert Y. Zomaya (The University
      of Sydney, Australia)

Beyond CPUs

Latency-Driven Optimization of Switching Pipeline Design in Network Chips  344
      Jiale Chen (Shenzhen University, China; Huawei Technologies, China),
      Xiaoqiang Wu (Huawei Technologies, China), Debayan Roy (Huawei
      Technologies, China), Hui Chen (Huawei Technologies, China), Ping
      Xiang (Huawei Technologies, China), Wenzhuo Zhang (Huawei
      Technologies, China), Yuhong Feng (Shenzhen University, China), and
      Wanli Chang (Hunan University, China)

CAESAR: Coherence-Aided Elective and Seamless Alternative Routing via on-Chip FPGA  356
      Shahin Roozkhosh (Boston University), Denis Hoornaert (Technical
      University of Munich), and Renato Mancuso (Boston University)

Enabling GPU Memory Oversubscription via Transparent Paging to an NVMe SSD  370
      Joshua Bakita (University of North Carolina at Chapel Hill) and James
      H. Anderson (University of North Carolina at Chapel Hill)

Making Powerful Enemies on NVIDIA GPUs  383
      Tyler Yandrofski (University of North Carolina at Chapel Hill),
      Jingyuan Chen (University of North Carolina at Chapel Hill), Nathan
      Otterness (University of North Carolina at Chapel Hill), James H.
      Anderson (University of North Carolina at Chapel Hill), and F.
      Donelson Smith (University of North Carolina at Chapel Hill)

viii



 
 

 
 

 
 

Future Aware Dynamic Thermal Management in CPU-GPU Embedded Platforms  396
      Srijeeta Maity (Indian Institute of Technology, India), Rudrajyoti Roy
      (Indian Institute of Technology, India), Anirban Majumder (Indian
      Institute of Technology, India), Soumyajit Dey (Indian Institute of
      Technology, India), and Ashish R. Hota (Indian Institute of
      Technology, India)

Energy Management

Towards Energy-Efficient Real-Time Scheduling of Heterogeneous Multi-GPU Systems  409
      Yidi Wang (University of California, Riverside), Mohsen Karimi
      (University of California, Riverside), and Hyoseung Kim (University of
      California, Riverside)

Job Scheduling with Battery Recharging Constraints: Applications to UAV Flight Planning  422
      Sathish Gopalakrishnan (The University of British Columbia, Canada),
      Nima Nasiri (The University of British Columbia, Canada), and Jared
      Paul (The University of British Columbia, Canada)

Mixed-Criticality Scheduling of Energy-Harvesting Systems  435
      Kankan Wang (Northeastern University, China) and Qingxu Deng
      (Northeastern University, China)

DAG Scheduling

Exact Response-Time Bounds of Periodic DAG Tasks Under Server-Based Global Scheduling  447
      Shareef Ahmed (University of North Carolina at Chapel Hill) and James
      H. Anderson (University of North Carolina at Chapel Hill)

Response Time Analysis for Prioritized DAG Task with Mutually Exclusive Vertices  460
      Ran Bi (Dalian University of Technology, China), Qingqiang He (Hong
      Kong Polytechnic University, China), Jinghao Sun (Dalian University of
      Technology, China), Zhenyu Sun (Dalian University of Technology,
      China), Zhishan Guo (North Carolina State University, U.S), Nan Guan
      (City University of Hong Kong, China), and Guozhen Tan (Dalian
      University of Technology, China)

Bounding the Response Time of DAG Tasks Using Long Paths  474
      Qingqiang He (The Hong Kong Polytechnic University, China), Nan Guan
      (City University of Hong Kong, China), Mingsong Lv (The Hong Kong
      Polytechnic University, China; Northeastern University, China), Xu
      Jiang (Northeastern University, China), and Wanli Chang (Hunan
      University, China)

ix



 
 

 
 

 
 

Work-in-Progress

Security

Work-in-Progress: Victim-Aware Scheduling for Robust Operations in Safety-Critical Systems  487
      Dakai Zhu (The University of Texas at San Antonio, USA), Steven Drager
      (AFRL/RITA, Rome NY, USA), Matthew Anderson (AFRL/RITA, Rome NY, USA),
      and Hakan Aydin (George Mason University, USA)

Work-in-Progress: Control Skipping Sequence Synthesis to Counter Schedule-Based Attacks  491
      Sunandan Adhikary (Indian Institute of Technology Kharagpur, India),
      Ipsita Koley (Indian Institute of Technology Kharagpur, India),
      Srijeeta Maity (Indian Institute of Technology Kharagpur, India), and
      Soumyajit Dey (Indian Institute of Technology Kharagpur, India)

Work-in-Progress: Measuring Security Protection in Real-Time Embedded Firmware  495
      Yuhao Wu (Washington University in St. Louis, USA), Yujie Wang
      (Washington University in St. Louis, USA), Shixuan Zhai (Washington
      University in St. Louis, USA), Zihan Li (Washington University in St.
      Louis, USA), Ao Li (Washington University in St. Louis, USA), Jinwen
      Wang (Washington University in St. Louis, USA), and Ning Zhang
      (Washington University in St. Louis, USA)

Edge/cloud Systems

Work-in-Progress: Real-Time On-Board Processing for Cloud Detection in FACSAT-2
Multispectral Satellite Imagery  499
      Javier E. Méndez Gómez (Colombian Air Force, Colombia) and Albert M.K.
      Cheng (University of Houston, USA)

Work-in-Progress: Deadline-Constrained Multi-resource Allocation in Edge-Cloud System  503
      Chuanchao Gao (Nanyang Technological University, Singapore) and Arvind
      Easwaran (Nanyang Technological University, Singapore)

Timing Analysis and Correctness

Work-in-Progress: Generalized Demand-Based Schedulability Test for Dual-Criticality
Sporadic Task Model  507
      Jiwoo Lee (University of Houston, USA), Albert M. K. Cheng (University
      of Houston, USA), and Guangli Dai (University of Houston, USA)

Work-in-Progress: A Holistic Approach to WCRT Analysis for Multicore Systems  511
      Jatin Arora (CISTER, ISEP, Portugal), Syed Aftab Rashid (CISTER, ISEP,
      VORTEX CoLab, Portugal), Cláudio Maia (CISTER, ISEP, Portugal),
      Geoffrey Nelissen (Eindhoven University of Technology, Eindhoven, the
      Netherlands), and Eduardo Tovar (CISTER, ISEP, Portugal)

Work-in-Progress: Optimal Checkpointing Strategy for Real-Time Systems with Both Logical
and Timing Correctness  515
      Zhang Lin (Syracuse University), Zifan Wang (Syracuse University), and
      Fanxin Kong (Syracuse University)

x



 
 

Clocks and Synchronization

Work-in-Progress: A Novel Clock Synchronization System for Large-Scale Clusters  519
      Zhuochen Fan (Peking University, China; Huawei Technologies Co., Ltd.,
      China), Xiaodong Li (Peking University, China; Huawei Technologies
      Co., Ltd., China), Yanwei Xu (Huawei Technologies Co., Ltd., China),
      Yuqing Li (Wuhan University, China), Tong Yang (Peking University,
      China), and Steve Uhlig (Queen Mary University of London, UK)

Work-in-Progress: Exploring the Composition of Synchronous Intelligent Intersections  523
      Radha Reddy (CISTER Research Center, ISEP, FEUP, Portugal), Luis
      Almeida (CISTER Research Center, FEUP, Portugal), Pedro Santos (CISTER
      Research Center, FEUP, Portugal), and Eduardo Tovar (CISTER Research
      Center, ISEP, Portugal)

Author Index  527

xi




