
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP24VK8-POD 
979-8-3503-5158-3 

2024 IEEE International 
Conference on Software  
Analysis, Evolution and 
Reengineering - Companion 
(SANER-C 2024) 

Rovaniemi, Finland 
12 March 2024 



 
 
 
 
 
 
 
Copyright © 2024 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:   CFP24VK8-POD 
ISBN (Print-On-Demand):  979-8-3503-5158-3 
ISBN (Online):   979-8-3503-5157-6 
 
 
           
 
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 
 

 
 



2024 IEEE International
Conference on Software
Analysis, Evolution and

Reengineering - Companion
(SANER-C)

SANER-C 2024
 Table of Contents
 

 
 

Editorial 1  x
Editorial 2  xv

IWBOSE

A Digital Twin Approach for Blockchain Smart Contracts  1
      Flavio Corradini (University of Camerino, Italy), Alessandro
      Marcelletti (University of Camerino, Italy), Andrea Morichetta
      (University of Camerino, Italy), Barbara Re (University of Camerino,
      Italy), and Luca Ruschioni (University of Camerino, Italy)

Bridging Two Worlds: Framework for Secure Implementation of Blockchain Oracles  12
      Mubashar Iqbal (University of Tartu, Estonia), Alessandro Chiarelli
      (University of Tartu, Estonia), and Raimundas Matulevičius (University
      of Tartu, Estonia)

From Creation to Exploitation: The Oracle Lifecycle  23
      Mojtaba Eshghie (KTH Royal Institute of Technology, Sweden), Mikael
      Jafari (KTH Royal Institute of Technology, Sweden), and Cyrille Artho
      (KTH Royal Institute of Technology, Sweden)

SolOSphere: A Framework for Gas Optimization in Solidity Smart Contracts  35
      Sourena Khanzadeh (Toronto Metropolitan University, Canada) and Manar
      H. Alalfi (Toronto Metropolitan University, Canada)

Gas Fees and Unconfirmed Transactions in Ethereum: A Proof-of-Stake (PoS) Focus  46
      Giuseppe Antonio Pierro (University of Cagliari, Italy) and Andy
      Amoordon (Université Paris 1 Panthéon, France)

Simulating an Agri-Food DApp System  54
      Lodovica Marchesi (University of Cagliari, Italy), Maria Ilaria Lunesu
      (University of Cagliari, Italy), and Michele Marchesi (University of
      Cagliari, Italy)

v



 
 

 
 

Blockchain-Based Verifiable Credentials for Virtual Teams Management in the Metaverse  64
      Maria Ilaria Lunesu (University of Cagliari Cagliari, Italy), Andrea
      Pinna (University of Cagliari Cagliari, Italy), Riccardo Lai
      (University of Cagliari, Italy), and Xiaofeng Wang (Free University of
      Bozen-Bolzano, Italy)

Topics Analysis and Trends on Blockchain Applications in the Energy Sector  68
      Matteo Vaccargiu (University of Cagliari, Italy), Giacomo Ibba
      (University of Cagliari, Italy), and Andrea Pinna (University of
      Cagliari, Italy)

DAI: A Dependencies Analyzer and Installer For Solidity Smart Contracts  72
      Giacomo Ibba (University of Cagliari, Italy), Giuseppe Destefanis
      (Brunel University London, UK), Rumyana Neykova (Brunel University
      London, UK), Marco Ortu (University of Cagliari, Italy), Sabrina
      Aufiero (University College London, UK), and Silvia Bartolucci
      (University College London, UK)

F-TRANSFER

Experience Report on Teaching Distributed Testing Bench for Cloud-Based Applications  76
      Eliza Maria Olariu (Technical University of Cluj Napoca, Romania) and
      Horia Hedesiu (Technical University of Cluj Napoca, Romania)

Developing Interns into Full-Fledged Software Engineers  84
      Anca Ioana Muscalagiu (Software Engineer Cloudflight, Romania),
      Stefan-Octavian Custura (Software Engineer Cloudflight, Romania), and
      Bogdan-Mihai Ioan (Software Engineer Cloudflight, Romania)

A Comparison of the Effectiveness of ChatGPT and Co-Pilot for Generating Quality Python
Code Solutions  93
      Nikolaos Nikolaidis (University of Macedonia, Greece), Karolos Flamos
      (University of Macedonia, Greece), Khanak Gulati (University of
      Groningen, Netherlands), Daniel Feitosa (University of Groningen, The
      Netherlands), Apostolos Ampatzoglou (University of Macedonia, Greece),
      and Alexander Chatzigeorgiou (University of Macedonia, Greece)

Experience Report on Teaching Parallel and Distributed Programming through Storytelling  102
      Bogdan Iudean (Babes-Bolyai University, Romania)

MSR4P&S

Finding Privacy-Relevant Source Code  111
      Feiyang Tang (Norwegian Computing Center, Norway) and Bjarte M.
      Østvold (Norwegian Computing Center, Norway)

Automating Static Code Analysis Through CI/CD Pipeline Integration  119
      Zachary Wadhams (Montana State University, USA), Ann Marie Reinhold
      (Montana State University, USA), and Clemente Izurieta (Montana State
      University, USA)

vi



 
 

 
 

Managing Security Vulnerabilities Introduced by Dependencies in React.JS JavaScript
Framework  126
      Anastasia Terzi (University of Western Macedonia, Greece) and Stamatia
      Bibi (University of Western Macedonia, Greece)

Assessing Security Risks of Software Supply Chains Using Software Bill of Materials  134
      Eric O'Donoghue (Montana State University, USA), Ann Marie Reinhold
      (Montana State University, USA), and Clemente Izurieta (Montana State
      University, USA)

Finding a Needle in a Haystack: Threat Analysis in Open-Source Projects  141
      Bernd Gruner (German Aerospace Center, Institute of Data Science,
      Germany), Sebastian Thomas Heckner (German Aerospace Center, Institute
      of Data Science, Germany), Tim Sonnekalb (German Aerospace Center,
      Institute of Data Science, Germany), Badr-Eddine Bouhlal (German
      Aerospace Center, Institute of Data Science, Germany), and
      Clemens-Alexander Brust (German Aerospace Center, Institute of Data
      Science, Germany)

Q-SANER

The Quantum Circuit Model is not a Practical Representation of Quantum Software  146
      Arianne Meijer-van de Griend (University of Helsinki, Finland)

From Quantum Software Handcrafting to Quantum Software Engineering  149
      Giuseppe Bisicchia (University of Pisa, Italy), Jose García-Alonso
      (University of Extremadura, Spain), Juan M. Murillo (University of
      Extremadura, Spain), and Antonio Brogi (University of Pisa, Italy)

Quirk+: A Tool for Quantum Software Development Based on Quirk  151
      Javier Zayas Gallardo (Universidad de Málaga, Spain), Enrique Moguel
      (Universidad de Extremadura, Spain), Carlos Canal (Universidad de
      Málaga, Spain), and Jose Garcia-Alonso (Universidad de Extremadura,
      Spain)

Liquifying Quantum-Classical Software-Intensive System of Systems  159
      Álvaro M. Aparicio-Morales (University of Extremadura, Spain), Majid
      Haghparast (University of Jyväskylä, Finland), Niko Mäkitalo
      (University of Jyväskylä, Finland), Jose Garcia-Alonso (University of
      Extremadura, Spain), Javier Berrocal (University of Extremadura,
      Spain), Vlad Stirbu (University of Jyväskylä, Finland), Tommi Mikkonen
      (University of Jyväskylä, Finland), and Juan Manuel Murillo
      (University of Extremadura, Spain)

VST

Test Case Generation for Python Libraries using Dependent Projects' Test-Suites  167
      Keita Morisaki (Nara Institute of Science and Technology, Japan),
      Kazumasa Shimari (Nara Institute of Science and Technology, Japan),
      Takashi Ishio (Future University Hakodate, Japan), and Kenichi
      Matsumoto (Nara Institute of Science and Technology, Japan)

vii



 
 

Leveraging Rough Sets for Enhanced Test Case Prioritization in a Continuous Integration
Context  175
      Radu Găceanu (Babes-Bolyai University, Romania), Arnold
      Szederjesi-Dragomir (Babes-Bolyai University, Romania), and Andreea
      Vescan (Babes-Bolyai University, Romania)

Statement Types and Error Rates: How Are They Related for Boosting Fault Localization?  183
      Guangjie Li (National Innovation Institute of Defense Technology,
      China), Yi Tang (National Innovation Institute of Defense Technology,
      China), Biyi Yi (National Innovation Institute of Defense Technology,
      China), Yan He (National Innovation Institute of Defense Technology,
      China), Junchao Li (National Innovation Institute of Defense
      Technology, China), Fei Ren (National Innovation Institute of Defense
      Technology, China), Zhongwu Lin (National Innovation Institute of
      Defense Technology, China), and Leping Li (Beijing Institute of
      Technology, China)

Introducing a Linter in an Industrial Lua Code Base  191
      Andrea Walchshofer (Software Competence Center Hagenberg GmbH,
      Austria), Stefan Fischer (Software Competence Center Hagenberg GmbH,
      Austria), Albrecht Wöß (Signum Plus GmbH, Austria), Alejandra
      Duque-Torres (University of Tartu, Estonia), Markus Löberbauer (Signum
      Plus GmbH, Austria), and Georg Koll (Trumpf Maschinen Austria GmbH &
      Co. KG, Austria)

An Intermediate Language to Integrate Behavior-Driven Development Scenarios and
Model-Based Testing  199
      Tannaz Zameni (University of Twente, The Netherlands), Petra van den
      Bos (University of Twente, The Netherlands), Arend Rensink (University
      of Twente, The Netherlands), and Jan Tretmans (Radboud University, The
      Netherlands; TNO-ESI, The Netherlands)

SCVD-SA: A Smart Contract Vulnerability Detection Method based on Hybrid Deep Learning
Model and Self-Attention Mechanism  207
      Dongjie Wang (Jiangsu University, China), Jinfu Chen (Jiangsu
      University, China), Saihua Cai (Jiangsu University, China), Qiaowei
      Feng (Jiangsu University, China), Yuhao Chen (Jiangsu University,
      China), and Xinyi Hu (Jiangsu University, China)

MUT4SLX: Extensions for Mutation Testing of Stateflow Models  215
      Sien Nuyens (Universiteit Antwerpen), Halil Ibrahim Ceylan
      (Universiteit Antwerpen), Onur Kilincceker (Universiteit Antwerpen and
      Flanders Make), Mutlu Beyazıt (Universiteit Antwerpen and Flanders
      Make), and Serge Demeyer (Universiteit Antwerpen and Flanders Make)

MetaExploreX: A Visualisation Tool for Selecting and Constraining Metamorphic Relations  219
      Alejandra Duque-Torres (University of Tartu, Estonia), Dietmar Pfahl
      (University of Tartu, Estonia), Claus Klammer (Software Competence
      Center Hagenberg (SCCH) GmbH, Austria), and Stefan Fischer (Software
      Competence Center Hagenberg (SCCH) GmbH, Austria)

Logging - The Missing Component For GCC Plugin Testing  223
      Nimantha Kariyakarawana (imec-DistriNet KU Leuven, Belgium) and Tom
      Holvoet (imec-DistriNet KU Leuven, Belgium)

viii



Author Index  227

ix




