2021 IEEE/ACM 6th
International Workshop on
Metamorphic Testing (MET 2021)

Virtual Conference
22-30 May 2021

.O IE E E IEEE Catalog Number: CFP21G11-POD
° ISBN: 978-1-6654-4465-1



Copyright © 2021 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: CFP21G11-POD
ISBN (Print-On-Demand): 978-1-6654-4465-1
ISBN (Online): 978-1-6554-4464-4

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

LLom



2021 IEEE/ACM 6th
International Workshop on
Metamorphic Testing (MET)

MET 2021

Table of Contents

Message from the Workshop Chairs of MET 2021 Vii................ccooccoooiiiii
Organizing Committee .Vili..................ooii
Program Committee IX.............oooiiiiiiiiiiii i e

Safety and Security

Robustness Evaluation of Stacked Generative Adversarial Networks using Metamorphic Testing 1....
Hyejin Park (Monash University Malaysia), Taaha Waseem (Monash
University Malaysia), Wen Qi Teo (Monash University Malaysia), Ying
Huwei Low (Monash University Malaysia), Mei Kuan Lim (Monash University
Malaysia), and Chun Yong Chong (Monash University Malaysia)

Metamorphic Detection of Repackaged Malware 9..............ccoooiiiiiiiiiiiiii
Shirish Singh (Columbia University, USA) and Gail Kaiser (Columbia
University, USA)

MT4NS: Metamorphic Testing for Network Scanning 17................uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinenes
Zhirui Zhang (University of Nottingham Ningbo China, China), Dave
Towey (University of Nottingham Ningbo China, China), Zhihao Ying
(University of Nottingham Ningbo China, China), Yifan Zhang
(University of Nottingham Ningbo China, China), and Zhi Quan Zhou
(University of Wollongong, Australia)

Applying Metamorphic Testing to Homomorphic Cryptography 24.................ocoeiiiiiiiiiiiiiiiinne
Melvin Wolf (Jacobs University Bremen, Germany) and Jiirgen Schonwilder
(Jacobs University Bremen, Germany)

Autonomous Driving

BMT: Behavior Driven Development-Based Metamorphic Testing for Autonomous Driving Models ....

32
Yao Deng (Macquarie University, Australia), Guannan Lou (Macquarie
University, Australia), Xi Zheng (Macquarie University, Australia),
Tianyi Zhang (Harvard University, USA), Miryung Kim (University of
Califzrnia, Los Angeles), Huai Liu (Swinburne University, Australia),
Chen Wang (Data61, Australia), and Tsong Yueh Chen (Swinburne
University, Australia)



Simulation

Enhancing Euro NCAP Standards with Metamorphic Testing for Verification of Advanced
Driver-Assistance SYSEINS B37........coouuiiiiiiiiiii it
Muhammad Igbal (University of Wollongong, Australia), Jia Cheng Han
(University qu Wollongong, Australia), Zhi Quan Zhou (University of
Wollongong, Australia), and Dave Towey (University of Nottingham
Ningbo China, China)

Towards Automated Metamorphic Test Identification for Ocean System Models 42.......................
Dilip ]. Hiremath (GEOMAR Helmholtz Centre for Ocean Research Kiel &
Kiel University, Germany), Martin Claus (GEOMAR Helmholtz Centre for
Ocean Research Kiel & Kiel University, Germany), Wilhelm Hasselbring
(Kiel University, Germany), and Willi Rath (GEOMAR Helmholtz Centre
for Ocean Research Kiel, Germany)

Metamorphic Testing on the Continuum of Verification and Validation of Simulation Models 47....
M. S. Raunak (National Institute of Standards and Technology, USA) and
Megan M. Olsen (Loyola University, USA)

Metamorphic Testing for Image-Based Calcium Imaging Analysis Pipelines 53...................cccceeee
Madeline Diep (Fraunhofer USA CMA, USA), Rohan Reddy Mekala
(Fraunhofer USA CMA, USA), Ujjwal Ayyangar (Fraunhofer USA CMA, USA),
Gudjon Magnusson (Fraunhofer USA CMA, USA), Adam Porter (Fraunhofer
USA CMA, USA), Wolfgang Losert (University of Maryland, USA), and
Mikael Lindvall (Fraunhofer USA CMA, USA)

Metamorphic Relations

Dreaming up Metamorphic Relations: Experiences from Three Fuzzer Tools 61
Andrei Lascu (Imperial College London, United Kingdom), Matt Windsor
(Imperial College London, United Kingdom), Alastair Donaldson
(Imperial College London, United Kingdom), Tobias Grosser (University
of Edinburgh, United Kingdom), and John Wickerson (Imperial College
London, United Kingalomjg

Follow-up Test Cases are Better Than Source Test Cases in Metamorphic Testing: A
Preliminary StUAY 69..........ooiiiiiiiiiiiiiiee et
Zenghui Zhou (Beihang University, China), Zheng Zheng (Beihang
University, China), Tsong Yueh Chen (Swinburne University of
Technology, Australia), Jinyi Zhou (Beihang University, China), and
Kun Qiu (Hefei University of Technology, China)

Author Index 75. . . ..

vi





