2018 IEEE 21st International
Symposium on Real-Time

Distributed Computing
(ISORC 2018)

Singapore
29-31 May 2018

‘O IE E E IEEE Catalog Number: CFP18175-POD
° ISBN: 978-1-5386-5848-2



2018 IEEE 21st International
Symposium on Real-Time

Distributed Computing
(ISORC 2018)

Singapore
29-31 May 2018

I E E E IEEE Catalog Number: CFPxxxxx-POD
® ISBN: 978-1-5386-5848-2



Copyright © 2018 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: CFP18175-POD
ISBN (Print-On-Demand): 978-1-5386-5848-2
ISBN (Online): 978-1-5386-5847-5
ISSN: 1555-0885

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

proceedings

.com



2018 IEEE 21st International
Symposium on Real-Time
Distributed Computing

ISORC 2018

Table of Contents

Message from the ISORC 2018 General Co-Chairs iX.....................ooiiiiiiiii e
Message from the ISORC 2018 Program Chairs X....................ccciiiiiiiiiiiiiiiiiiee e
ISORC 2018 Organizing Committee Xi........................o e
ISORC 2018 ReVIEWEIS Xii.........coiii it

Session I: Execution-Time Predictability 1

Task-Allocation in a Large Scaled Hierarchical Many-Core Topology 1.............ccooiiiiiiiiiiii
Andreas Lund (Goethe-University Frankfurt) and Uwe Brinkschulte
(Goethe-University Frankfurt)

Hardlock: A Concurrent Real-Time Multicore Locking Unit ...
Torur Biskopsto Strom (Technical University of Denmark) and Martin
Schoeberl (Technical University of Denmark)

Mixed-Criticality Scheduling on Multiprocessors with Service Guarantees JI7...............cc.ccoovviieiiinn...
Saravanan Ramanathan (Nanyang Technological University) and Arvind
Easwaran (Nanyang Technological University)

Scalable and Memory-Efficient Spin Locks for Embedded Tile-Based Many-Core Architectures 25.....
Shinichi Awamoto (University of Tokyo), Hiroyuki Chishiro (University
of Tokyo), and Shinpei Kato (University of Tokyo)

Session lI: Designing Real-Time Systems

CLAIR: A Contract-Based Framework for Developing Resilient CPS Architectures 33........................
Sidharta Andalam (Nanyang Technological University), Daniel Jun Xian
Ng (Nanyang Technological University), Arvind Easwaran (Nanyang
Technological University), and Karthikeyan Thangamariappan (Delta
Electronics Inc.)

QuaRTOS-DSE: A Tool for Design Space Exploration of Embedded Real-Time System 42................
Briag Le Nabec (CEA), Belgacem Ben Hedia (CEA), and Jean-Philippe
Babau (Lab-STICC)

Generic Formal Framework for Compositional Analysis of Hierarchical Scheduling Systems 51..........
Jalil Boudjadar (Aarhus University), Jin Hyun Kim (University of
Pennsylvania), Linh Thi Xuan Phan (University of Pennsylvania), Insup
Lee (University of Pennsylvania), Kim G. Larsen (Aalborg University),
and Ulrik Nyman (Aalborg University)



An Approach to Formalization of Architectural Viewpoints Design in Real-Time and Embedded
DOMAIN 59, .. o
Fabiola Ribeiro (Federal Institute Goiano), Achim Rettberg (University
of Applied Science Hamm/Lippstadt & CvO University Oldenburg), Carlos
Pereira (Federal University of Rio Grande do Sul), Charles Steinmetz
(Federal University of Rio Grande do Sul), and Michel Soares (Federal
University of Sergipe)

Session lll: Timing Predictability

Faster Function Blocks for Precision Timed Industrial Automation 67.....................cccoocooviiiiniineenn.
Hammond Pearce (University of Auckland), Partha Roop (University of
Auckland), Morteza Biglari-Abhari (University of Auckland), and Martin
Schoeberl (Technical University of Denmark)

tpIP: A Time-Predictable TCP/IP Stack for Cyber-Physical Systems 75.................ccoccooiiiiiiiiiinnl.
Martin Schoeberl (Technical University of Denmark) and Rasmus Ulslev
Pedersen (Copenhagen Business School)

Session IV: Emerging Trends in Distributed Object Computing

loT Data Integrity Verification for Cyber-Physical Systems Using Blockchain 83................................
Caciano Machado (Federal University of Santa Catarina) and Anténio
Augusto Medeiros Fréhlich (Federal University of Santa Catarina)

A Data Stream Processing Optimisation Framework for Edge Computing Applications 91..................
Gayashan Amarasinghe (University of Melbourne), Marcos D. de Assungéo
(Inria Avalon), Aaron Harwood (University of Melbourne), and Shanika
Karunasekera (University of Melbourne)

An Edge Computing Architecture in the Internet of Things 99.................coooi
Cristian Martin Fernandez (University of Malaga), Manuel Diaz
Rodriguez (University of Malaga), and Bartolomé Rubio Mufioz
(University of Malaga)

OpenlCE-lite: Towards a Connectivity Platform for the Internet of Medical Things 103.....................
Radoslav Ivanov (University of Pennsylvania), Hung Nguyen (University
of Pennsylvania), James Weimer (University of Pennsylvania), Oleg
Sokolsky (University of Pennsylvania), and Insup Lee (University of
Pennsylvania)

Session V: Safety and Performance Assessment

Cost-Effective Redundancy Approach for Fail-Operational Autonomous Driving System 107............
Tasuku Ishigooka (Hitachi Ltd.), Shinya Honda (Nagoya University), and
Hiroaki Takada (Nagoya University)

Vi



A Self-Reconfiguring Cache Architecture to Improve Control Quality in Cyber-Physical
SV S EIMS 1B, e
Mohammad Shihabul Haque (Nanyang Technological University), Sriram
Vasudevan (Nanyang Technological University), Alamuri Sriram Nihar
(Nanyang Technological University), Arvind Easwaran (Nanyang
Technological University), Akash Kumar (TU Dresden), and Y.C. Tay
(National University of Singapore)

Representative Safety Assessment of Autonomous Vehicle for Public Transportation .124................
Morayo Adedjouma (CEA LIST), Gabriel Pedroza (CEA LIST), and Boutheina
Bannour (CEA LIST)

Intrusion-Tolerant Autonomous Driving 1380, ...
Marcus Véelp (University of Luxembourg) and Paulo Esteves-Verissimo
(University of Luxembourg)

Rethinking the Validation Process for Medical Devices: A Cardiac Pacemaker Case Study .134........
Sidharta Andalam (University of Auckalnd), Partha Roop (University of
Auckland), Avinash Malik (University of Auckland), and Mark Trew
(University of Auckland)

Introducing Automatic Time Stamping (ATS) with a Reference Implementation in Swift .138..............
Sean Hamilton (University of California), Dhiman Sengupta (University
of California), and Rajesh Gupta (University of California)

Detecting Single Event Upsets in Embedded Software 142....................ccooiiiiiiiii e,
Robert Pettit (Aerospace Corporation) and Aedan Pettit (College of
Wooster)

Session VI: Applications

loT Integration for Adaptive Manufacturing .146...................oviiiiiiiiiiiiee e
Christos Alexakos (Industrial Systems Institution/ATHENA Research
Center), Christos Anagnostopoulos (Industrial Systems
Institution/ATHENA Research Center), Apostolos Fournaris (Industrial
Systems Institution/ATHENA Research Center), Christos Koulamas
(Industrial Systems Institution/ATHENA Research Center), and
éthanasios Kalogeras (Industrial Systems Institution/ATHENA Research
enter)

Zigbee Based Wireless Data Acquisition System for Underground Mines — A Feasibility Study .152.
Amit Swain (National Institute of Technology Rourkela), Mahesh Bepari
(National Institute of Technology Rourkela), Nimish Patnaik (National
Institute of Technology Rourkela), and Himanshu Bhushan Sahu (National
Institute of Technology Rourkela)

Session VII: Execution-Time Predictability 2

SITSA-RT: An Information Theory Inspired Real-Time Multiprocessor Scheduler 156......................
Carlos A. Rincon C. (University of Houston) and Albert M.K. Cheng
(University of Houston)

vii



Session VIlII: Emerging Concepts

Design and Analysis for Dual Priority Scheduling 164, ...
Xiaozhe Gu (Nanyang Technological University), Arvind Easwaran
(Nanyang Technological University), and Risat Pathan (Chalmers
University of Technology)

Data Freshness Over-Engineering: Formulation and Results 174.................ccooooiiiiiiiiiii
Dagaen Golomb (University of Pennsylvania), Deepak Gangadharan
(University of Pennsylvania), Sanjian Chen (University of

Pennsylvania), Oleg Sokolsky (University of Pennsylvania), and Insup
Lee (University of Pennsylvania)

Real-Time ROS Extension on Transparent CPU/GPU Coordination Mechanism 184.......................
Yuhei Suzuki (Ritsumeikan University), Takuya Azumi (Saitama
University), Shinpei Kato (University of Tokyo), and Nobuhiko Nishio
(Ritsumeikan University)

Author IndeX 198 . . . ...

viii





