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Applied intelligence, integrated with software, is an essential enabler for science
and the new economy, creating new markets and new directions for a more reliable,
flexible and robust society and empowering the exploration of our world in ever
more depth. The available software, however, often falls short of expectations,
with current methodologies, tools, and techniques still neither robust enough nor
sufficiently reliable to adequately serve a constantly changing and evolving market.

This proceedings presents 40 papers delivered at SoMeT 24, the 23rd edition of
the International Conference on New Trends in Intelligent Software Methodology
Tools, and Techniques, held on 24 and 25 September 2024 in Cancun, Mexico.
The conference explored new trends and theories, illuminating the direction of
developments by discussing issues ranging from research practices to techniques
and methodologies and proposing and reporting on the solutions needed for
global world business, and this book aims to capture the essence of a new state-
of-the-art in software science and its supporting technologies, and to identify the
challenges that such technologies will have to master. The 40 papers included
here were carefully selected following a thorough review process on the basis of
technical soundness, relevance, originality, significance, and clarity, whereby each
paper was reviewed by three or four reviewers.

The book brings together the work of scholars from the international research
community, and will be of interest to all those working in the field of intelligent
software methodology, tools, and techniques.

9%"781643"685380

ISBN 978-1-64368-538-0 (print)
ISBN 978-1-64368-539-7 (online)
ISSN 0922-6389 (print)
ISSN 1879-8314 (online)




NEW TRENDS IN INTELLIGENT SOFTWARE
METHODOLOGIES, TOOLS AND TECHNIQUES



Frontiers in Artificial Intelligence and
Applications

The book series Frontiers in Artificial Intelligence and Applications (FAIA) covers all aspects of
theoretical and applied Artificial Intelligence research in the form of monographs, selected
doctoral dissertations, handbooks and proceedings volumes. The FAIA series contains several
sub-series, including ‘Information Modelling and Knowledge Bases’ and ‘Knowledge-Based
Intelligent Engineering Systems’. It also includes the biennial European Conference on Artificial
Intelligence (ECAI) proceedings volumes, and other EurAl (European Association for Artificial
Intelligence, formerly ECCAI) sponsored publications. The series has become a highly visible
platform for the publication and dissemination of original research in this field. Volumes are
selected for inclusion by an international editorial board of well-known scholars in the field of
Al. All contributions to the volumes in the series have been peer reviewed.

The FAIA series is indexed in ACM Digital Library; DBLP; EI Compendex; Google Scholar;
Scopus; Web of Science: Conference Proceedings Citation Index — Science (CPCI-S) and Book
Citation Index — Science (BKCI-S); Zentralblatt MATH.

Series Editors:
Nicola Guarino, Pascal Hitzler, Joost N. Kok, Jiming Liu, Ramon Lépez de Mantaras,
Riichiro Mizoguchi, Mark Musen, Sankar K. Pal, Ning Zhong

Volume 389

Recently published in this series

Vol. 388. C. Reed, M. Thimm and T. Rienstra (Eds.), Computational Models of Argument —
Proceedings of COMMA 2024

Vol. 387. A.J. Tallon-Ballesteros (Ed.), Modern Management based on Big Data V —
Proceedings of the 5th International Conference (MMBD 2024), Beijing, China, 25—
27 October 2024

Vol. 386. F. Lorig, J. Tucker, A. Dahlgren Lindstrém, F. Dignum, P. Murukannaiah, A.
Theodorou and P. Yolum (Eds.), HHAI 2024: Hybrid Human Al Systems for the
Social Good — Proceedings of the Third International Conference on Hybrid Human-
Artificial Intelligence

Vol. 385. Y. Ye and P. Siarry (Eds.), Artificial Intelligence and Human-Computer Interaction —
Proceedings of the 1st International Conference (ArtlnHCI 2023), Wuhan, China, 27—
28 October 2023

Vol. 384. F.Ying, L.C. Jain, R. Wan, Q. Wu and F. Shi (Eds.), International Symposium on
World Ecological Design — Proceedings of ISWED 2023, Guangzhou, China, 17
December 2023

Vol. 383. L.C. Jain, V.E. Balas, Q. Wu and F. Shi (Eds.), Design Studies and Intelligence
Engineering — Proceedings of DSIE 2023, Hangzhou, China, 28—29 October 2023

ISSN 0922-6389 (print)
ISSN 1879-8314 (online)



New Trends in Intelligent Software
Methodologies, Tools and
Techniques

Proceedings of the 23rd International Conference on New Trends
in Intelligent Software Methodologies, Tools and Techniques
(SoMeT 24)

Edited by

Hamido Fujita

Malaysia-Japan International Institute of Technology (MJIIT),
Universiti Teknologi Malaysia, Kuala Lumpur, Malaysia

Hector Perez Meana
National Polytechnic Institute, Mexico City, Mexico
and

Andres Hernandez-Matamoros
Meiji University, Tokyo, Japan

10S Press
Amsterdam « Washington, DC



© 2024 10S Press.

All rights reserved. No part of this book may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, without prior written permission from the publisher.

ISBN 978-1-64368-538-0 (print)
ISBN 978-1-64368-539-7 (online)
doi: 10.3233/FAIA389

Publisher

10S Press BV

Nieuwe Hemweg 6B
1013 BG Amsterdam
Netherlands

e-mail: order@jiospress.nl

For book sales in the USA and Canada:
10S Press, Inc.

6751 Tepper Drive

Clifton, VA 20124

USA

Tel.: +1 703 830 6300

Fax: +1 703 830 2300
sales@iospress.com

LEGAL NOTICE
The publisher is not responsible for the use which might be made of the following information.

PRINTED IN THE NETHERLANDS



Preface

Applied intelligence, integrated with software, is an essential enabler for science and the
new economy. It creates new markets and new directions for a more reliable, flexible
and robust society. It empowers the exploration of our world in ever more depth.
However, software often falls short of our expectations. Current software methodologies,
tools, and techniques remain neither robust enough nor sufficiently reliable for a
constantly changing and evolving market, and many promising approaches have proved
to be no more than case-by-case oriented methods that are not fully automated.

This book explores new trends and theories which illuminate the direction of
developments in this field which we believe will lead to a transformation in the role of
software and science integration in tomorrow’s global information society. By discussing
issues ranging from research practices to techniques and methodologies and proposing
and reporting on the solutions needed for global world business, it offers an opportunity
for the software-science community to think about where we are today and where we are
going.

The book aims to capture the essence of a new state-of-the-art in software science
and its supporting technologies, and to identify the challenges that such technologies will
have to master. It contains extensively reviewed papers presented at the 23rd edition of
the International Conference on New Trends in Intelligent Software Methodology Tools,
and Techniques, (SoMeT 24) held in Cancun, Mexico, with the collaboration of
University of Instituto Politécnico Nacional, Mexico, from 24 to 25 September 2024,
https://atenea.esimecu.ipn.mx/

SoMeT 24 is celebrating its 23rd edition,! and the 2024 event was supported by the i-
SOMET Incorporated Association, (www.i-somet.org) established by Prof. Hamido
Fujita.

This edition of the conference brought together researchers and practitioners to share
their original research results and practical development experience in software science
and related new technologies. It forms part of the conference and the SoMeT series,
providing an opportunity for the exchange of ideas and experiences in the field of
software technology, opening up new avenues for software development, methodologies,
tools, and techniques, particularly with regard to intelligent software, by applying
artificial intelligence techniques in software development, and tackling human
interaction in the development process for better high-level interface. The emphasis has
been placed on human-centric software methodologies, end-user development
techniques, and emotional reasoning, for an optimally harmonized performance between

! Previous related events are: SoMeT 02 (the Sorbonne, Paris, 2002); SoMeT_03 (Stockholm,
Sweden, 2003); SoMeT 04 (Leipzig, Germany, 2004); SoMeT_05 (Tokyo, Japan, 2005);
SoMeT_06 (Quebec, Canada, 2006); SoMeT 07 (Rome, Italy, 2007); SoMeT_08 (Sharjah,
UAE, 2008); SoMeT_09 (Prague, Czech Republic, 2009); SoMeT 10 (Yokohama, Japan, 2010),
and SoMeT 11 (Saint Petersburg, Russia), SoMeT 12 (Genoa, Italy), SoMeT 13 (Budapest,
Hungary), SoMeT _14 (Langkawi, Malaysia), SoMeT 15 (Naples, Italy), SoMeT 16 (Larnakes,
Cyprus), SoMeT _17 (Kitakyushu, Japan), SoMeT 18 (Granada, Spain), SoMeT 19 (Sarawak,
Malaysia), SoMeT 20 (Kitakyushu, Japan), SoMeT 2021 (Cancun, Mexico), SoMeT 22
(Kitakyushu, Japan), SoMeT 2023 (Naples, Italy)
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the design tool and the user. The word “intelligent” in SOMET emphasizes the need for
the consideration of artificial intelligence issues in software design for systems
application, for example. in disaster recovery and other systems supporting civil
protection.

A major goal of this publication was to assemble the work of scholars from the
international research community which discuss and share research experiences of new
software methodologies and techniques. One of the important issues addressed is the
handling of cognitive issues in software development so as to adapt it to the user’s mental
state, and tools and techniques related to this aspect form part of the contributions to this
book. Other subjects raised at the conference were intelligent software design in software
ontology, and conceptual software design in the practice of human-centric information
system application.

The book also investigates other theories and practices in software science, including
emerging technologies from their computational foundations in terms of models,
methodologies, and tools. This is essential both for a comprehensive overview of
information systems and research projects, and to assess their practical impact on real-
world software problems. This represents another milestone in mastering the new
challenges of software and its promising technology addressed by the SoMeT
conferences, and provides the reader with new insights, inspiration and concrete material
to further the study of this new technology.

The book is a collection of carefully selected papers, refereed by the reviewing
committee listed, the members of which carefully selected revised articles of the highest
quality for publication. Referees from the program committee first carefully reviewed all
the submissions received, and 40 papers were selected on the basis of technical
soundness, relevance, originality, significance, and clarity. These were then revised on
the basis of the review reports before being selected by the SoMeT 24 international
reviewing committee, with each paper being reviewed by three or four reviewers.

This book is the result of a collective effort from many industrial partners and
colleagues throughout the world. We would like to express our gratitude for the support
provided by the University of Instituto Politécnico Nacional, Mexico and to all those
authors who contributed their invaluable support to this work. Most especially, we wish
to thank the program committee, reviewing committee and all those who participated in
the rigorous reviewing process and the lively discussion and evaluation meetings which
led to the selection of the papers which appear in this book. Last, but not least, we would
also like to thank the Microsoft Conference Management Tool team for their expert
guidance on the use of the Microsoft CMT System as a conference-support tool during
all the phases of SoMeT _24.

The Editors
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