
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP21BRA-POD 
978-1-6654-3925-1 

2021 3rd Conference on 
Blockchain Research & 
Applications for Innovative 
Networks and Services  
(BRAINS 2021) 

Virtual Conference 
27 – 30 September 2021 



 
 
 
 
 
 
 
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:   CFP21BRA-POD 
ISBN (Print-On-Demand):  978-1-6654-3925-1 
ISBN (Online):   978-1-6654-3924-4 
 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
AN AUTOMATED FRAMEWORK FOR MIGRATING JAVA APPLICATIONS TO 
ETHEREUM SOLIDITY APPLICATIONS ........................................................................................................ 1 

Akshay M. Fajge, Siddharth Thakur, Rahul Kumar, Raju Halder 

REPUTATION SYSTEM FOR LOCAL FLEXIBILITY MARKET .................................................................. 4 
Anna Chukhnina, Grigorii Melnikov, Anton Pecherkin, Aleksandr Sokolov, Yury Yanovich 

BEEPTRACE FOR COVID-19 PANDEMIC: A DEMO .................................................................................... 6 
Hong Kang, Zaixin Zhang, Junyi Dong, Yinghao Ji, Hao Xu, Lei Zhang 

PEER REVIEW AGGREGATION UTILIZING BLOCKCHAIN TECHNOLOGY .......................................... 8 
James Lawton, Kaan Uzdogan, Paul Cox 

INNOVATIVE WALLET USING TRUSTED ON-LINE KEYSTORE ........................................................... 12 
Pascal Urien 

AN IMPLEMENTATION OF A BLOCKCHAIN-BASED DATA MARKETPLACE USING 
GETH ................................................................................................................................................................. 15 

Paulo Valente Klaine, Lei Zhang, Muhammad Ali Imran 

DEIMOSBC: A BLOCKCHAIN-BASED SYSTEM FOR CROWDSENSING AFTER NATURAL 
DISASTERS ....................................................................................................................................................... 17 

Raunak Sarbajna, Christoph F. Eick, Aron Laszka 

EXPLORING BLOCKCHAIN-BASED SELF SOVEREIGN IDENTITY SYSTEMS: 
CHALLENGES AND COMPARATIVE ANALYSIS ...................................................................................... 21 

Bahya Nassr Eddine, Aafaf Ouaddah, Abdellatif Mezrioui 

CONNECTING AI-BASED ORACLES TO BLOCKCHAINS VIA AN AUDITABLE AUCTION 
PROTOCOL ....................................................................................................................................................... 23 

Bernardo Sata, Aizar Berlanga, Caroline P. C. Chanel, Jérôme Lacan 

DASP: DISTRIBUTED AND AUTONOMIC SCIENTIFIC PUBLISHER PROPOSAL FOR 
EDITORIAL PROCESS MANAGEMENT ON PERMISSIONED BLOCKCHAIN ....................................... 25 

Elder Bruno Evaristo Correa, Vagner De B. Nascimento, Antonio J. G. Abelém 

A PERMISSIONED BLOCKCHAIN WITH PROOF OF LOCATION FOR DIGITAL CINEMA ................. 27 
Eric Diehl 

JACK THE RIPPLER: ARBITRAGE ON THE DECENTRALIZED EXCHANGE OF THE XRP 
LEDGER ............................................................................................................................................................ 29 

Gaspard Peduzzi, Jason James, Jiahua Xu 

COVERT-BLOCKCHAIN: PRIVACY-AWARE CONTACT TRACING FOR COVID-19 ON A 
DISTRIBUTED LEDGER ................................................................................................................................. 31 

Junaid Ahmed Khan, Kavyashree Umesh Bangalore, Kaan Ozbay 

DISCOVERING THE ETHEREUM2 P2P NETWORK ................................................................................... 33 
Mikel Cortes-Goicoechea, Leonardo Bautista-Gomez 

FAWAC: AN ATTACK-RESISTANT, MULTI-ENCLAVE DISTRIBUTED LEDGER 
ARCHITECTURE .............................................................................................................................................. 35 

Shawn C. Adams, Yuliang Zheng 



MODEL-DRIVEN APPROACH FOR THE DESIGN OF MULTI-CHAIN SMART CONTRACTS ............. 37 
Ankica Barišic, Enlin Zhu, Frédéric Mallet 

STUDY OF BLOCKCHAIN FORENSICS AND ANALYTICS TOOLS ........................................................ 39 
Dinesh P Srivasthav, Lakshmi Padmaja Maddali, R Vigneswaran 

SUPRA, A DISTRIBUTED PUBLISH/SUBSCRIBE PROTOCOL WITH BLOCKCHAIN AS A 
CONFLICT RESOLVER ................................................................................................................................... 41 

Jean-Philippe Abegg, Quentin Bramas, Timothée Brugière, Thomas Noel 

MULTI-LAYER AGGREGATE VERIFICATION FOR IOT BLOCKCHAIN ............................................... 43 
Jingze Wu, Ming-Fong Sie, Seth Austin Harding, Chien-Lung Lin, San-Tai Wang, Shih-Wei 
Liao 

RISK ANALYSIS FOR ABUSING BLOCKCHAIN POISONING ................................................................. 45 
Keigo Kimura, Kazumasa Omote 

TOWARDS A FRAMEWORK FOR UNDERSTANDING THE PERFORMANCE OF 
BLOCKCHAINS ................................................................................................................................................ 47 

Marios Touloupou, Klitos Christodoulou, Antonis Inglezakis, Elias Iosif, Marinos 
Themistocleous 

ON THE POPULARITY OF NON-FUNGIBLE TOKENS: PRELIMINARY RESULTS ............................... 49 
Sarah Bouraga 

SMARTWARDEN: AUTOMATED INTRUSION DETECTION SYSTEM FOR SMART 
CONTRACTS .................................................................................................................................................... 51 

Xabier Echeberria-Barrio, Francesco Zola, Lander Segurola-Gil, Raul Orduna-Urrutia 

EXPLORING ETHEREUM'S DATA STORES: A COST AND PERFORMANCE 
COMPARISON .................................................................................................................................................. 53 

Periklis Kostamis, Andreas Sendros, Pavlos Efraimidis 

GENERAL PURPOSE ATOMIC CROSSCHAIN TRANSACTIONS ............................................................. 61 
Peter Robinson, Raghavendra Ramesh 

THE FLEXIBLE INTERLEDGER BRIDGE DESIGN ..................................................................................... 69 
Lei Wu, Yki Kortesniemi, Dmitrij Lagutin, Maryam Pahlevan 

LEADER ELECTION PROTOCOL BASED ON EXTERNAL RNG SERVICES .......................................... 73 
Aline Gouget, Jacques Patarin, Ambre Toulemonde 

R3V: ROBUST ROUND ROBIN VDF-BASED CONSENSUS ....................................................................... 81 
Mayank Raikwar, Danilo Gligoroski 

MATCHING IN DECENTRALIZED TWO-SIDED MARKETS VIA BLOCKCHAIN-BASED 
DEFERRED ACCEPTANCE ............................................................................................................................ 89 

Felix Funk, Joerg Franke 

DATA CAPSULE: A SELF-CONTAINED DATA MODEL AS AN ACCESS POLICY 
ENFORCEMENT STRATEGY ......................................................................................................................... 93 

Reza Soltani, Uyen Trang Nguyen, Aijun An 

THE MINER'S DILEMMA WITH MIGRATION ............................................................................................ 97 
Chuanyun Li, Florian Spychiger, Claudio J. Tessone 



A COMPREHENSIVE STUDY OF THE BITCOIN P2P NETWORK .......................................................... 105 
Jean-Philippe Eisenbarth, Thibault Cholez, Olivier Perrin 

BLOCKCHAIN FOR V2X: A TAXONOMY OF DESIGN USE CASES AND SYSTEM 
REQUIREMENTS ........................................................................................................................................... 113 

James Meijers, Edward Au, Yuxi Cai, Hans-Arno Jacobsen, Shashank Motepalli, Robert Sun, 
Andreas Veneris, Gengrui Zhang, Shiquan Zhang 

TOWARDS A BLOCKCHAIN VOTING ROADMAP .................................................................................. 121 
Steven A. Wright 

ADAPTIVE LAYER-TWO DISPUTE CUTOFFS IN SMART-CONTRACT BLOCKCHAINS .................. 129 
Rami Khalil, Naranker Dulay 

COUPLING SMART CONTRACTS: A COMPARATIVE CASE STUDY................................................... 137 
Sebastian Friebe, Oliver Stengele, Hannes Hartenstein, Martina Zitterbart 

ARCHITECTURE FOR SMART SAFE CONTRACTS ................................................................................. 145 
Ron Van Der Meyden, Michael J. Maher 

PARTIAL ORDER TRANSACTIONS ON PERMISSIONED BLOCKCHAINS FOR 
ENHANCED SCALABILITY ......................................................................................................................... 149 

Krishnasuri Narayanam, Akshar Kaul, Ken Kumar, Pankaj Dayama 

DISCO: PEER-TO-PEER RANDOM NUMBER GENERATOR IN PARTIAL SYNCHRONOUS 
SYSTEMS ........................................................................................................................................................ 157 

Mikhail Krasnoselskii, Grigorii Melnikov, Yury Yanovich 

SALT-BASED AUTOPEERING FOR DLT-NETWORKS ............................................................................ 165 
Sebastian Müller, Angelo Capossele, Bartosz Kusmierz, Vivian Lin, Hans Moog, Andreas 
Penzkofer, Olivia Saa, William Sanders, Wolfgang Welz 

VIEW-BASED FEDERATED BYZANTINE AGREEMENT SYSTEM FOR 
ENVIRONMENTAL BLOCKCHAIN ............................................................................................................ 169 

Yen-Chih Liao, Yen-Shuo Su, Hao-Chen Tsai, Kuan-Yu Chiang, Seth Austin Harding, Ming-
Fong Sie, Shih-Wei Liao 

ARCHITECTURE DESIGN OF BLOCKCHAIN-BASED APPLICATIONS ............................................... 173 
Maximilian Wöhrer, Uwe Zdun, Stefanie Rinderle-Ma 

DEFI-NING DEFI: CHALLENGES & PATHWAY ....................................................................................... 181 
Hendrik Amler, Lisa Eckey, Sebastian Faust, Marcel Kaiser, Philipp Sandner, Benjamin 
Schlosser 

PERFORMANCE AND FAULT TOLERANCE TRADE-OFFS IN SHARDED PERMISSIONED 
BLOCKCHAINS .............................................................................................................................................. 185 

Chunyu Mao, Anh-Duong Nguyen, Wojciech Golab 

EMPIRICAL EVALUATION OF MAKERDAO'S RESILIENCE ................................................................. 193 
Martin Kjäer, Monika Di Angelo, Gernot Salzer 

RESOURCE ANALYSIS OF ETHEREUM 2.0 CLIENTS ............................................................................. 201 
Mikel Cortes-Goicoechea, Luca Franceschini, Leonardo Bautista-Gomez 

A COOPERATIVE OPTIMAL MINING MODEL FOR BITCOIN ............................................................... 209 
David Lajeunesse, Hugo D. Scolnik 



REWARD MECHANISM FOR BLOCKCHAINS USING EVOLUTIONARY GAME THEORY .............. 217 
Shashank Motepalli, Hans-Arno Jacobsen 

IMPACTS OF TRUST MEASUREMENTS ON THE REPUTATION-BASED MINING 
PARADIGM ..................................................................................................................................................... 225 

Pouya Pourtahmasbi, Mehrdad Nojoumian 

SMART CONTRACTS REFINEMENT FOR GAS OPTIMIZATION .......................................................... 229 
Keerthi Nelaturu, Sidi Mohamed Beillahit, Fan Long, Andreas Veneris 

IMPLEMENTING SAMOS IN MANDALA .................................................................................................. 237 
Markus Knecht, Burkhard Stiller 

ZKHAWK: PRACTICAL PRIVATE SMART CONTRACTS FROM MPC-BASED HAWK ...................... 245 
Aritra Banerjee, Michael Clear, Hitesh Tewari 

Author Index 
 




