
Preface

Welcome  to  the  25th International  Conference  on  Computational  Science  (ICCS  - 
https://www.iccs-meeting.org/iccs2025/),  held  on  July  7-9,  2025  at  the  Nanyang 
Technological University (NTU), Singapore.

This 25th edition in Singapore marked our return to a fully in-person event. Although the 
challenges of our present times are manifold, we have always tried our best to keep the 
ICCS community as dynamic, creative, and productive as possible. We are proud to present 
the proceedings you are reading as a result. 

ICCS 2025 was jointly organized by the  Nanyang Technological University, the A*STAR 
Institute of High Performance Computing, the University of Amsterdam, and the University 
of Tennessee.

Considered  one  of  the  most  developed  countries  in  the  world,  the  island  country  of 
Singapore is a major aviation, financial,  and maritime shipping hub in Asia. Singapore is 
multilingual,  multiethnic,  and  multicultural,  and  as  such  a  very  popular,  safe  tourism 
destination.

NTU  Singapore  is  a  public  university  ranked  among  the  world’s  best,  with  35.000 
students,  and home to the world-renowned autonomous National Institute of Education 
and S Rajaratnam School of International Studies. In addition to many research institutes 
and  centers  at  the  university,  college,  and  school  levels,  NTU  also  hosts  two  National 
Research  Foundation  (NRF)  and  Ministry  of  Education  (MOE)  Research  Centers  of 
Excellence,  namely  the  Singapore  Center  for  Environmental  Life  Sciences  Engineering 
(SCELSE)  and  the  Institute  for  Digital  Molecular  Analytics  &  Science  (IDMxS),  and  11 
Corporate Labs in partnership with various industries. ICCS 2025 took place on the One-
north campus.

The Institute of High Performance Computing (IHPC) is a national research institute 
under  the  Agency  for  Science,  Technology  and  Research  (A*STAR),  dedicated  to 
advancing science and technology through computational modeling, simulation, AI, and 
high performance computing. With a multidisciplinary team of scientists and engineers, 
IHPC  drives  innovation  across  sectors  such  as  advanced  manufacturing, 
microelectronics,  sustainability,  maritime,  and  biomedical  sciences.  It  leads 
Singapore’s  national  efforts  in  hybrid  quantum-classical  computing  and digital  twin 
platforms, and partners extensively with industry and government agencies to translate 
deep tech into real-world impact.

The International  Conference on Computational  Science is  an annual  conference that 
brings  together  researchers  and  scientists  from  mathematics  and  computer  science  as 
basic computing disciplines, as well as researchers from various application areas who are 
pioneering computational methods in sciences such as physics, chemistry, life sciences, 
engineering, arts, and humanitarian fields, to discuss problems and solutions in the area, 
identify new issues, and shape future directions for research.
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The  ICCS  proceedings  series  have  become  a  primary  intellectual  resource  for 
computational science researchers, defining and advancing the state of the art in this field.

We are  proud to  note  that  this  25th  edition,  with  23 workshops (the  Workshops on 
Computational Science), one co-located event (the Asian Network of Complexity Scientists 
Workshop),  and  over  300  participants,  has  kept  to  the  tradition  and  high  standards  of 
previous editions.

The  theme  for  2025,  "Making  Complex  Systems  tractable  through  Computational 
Science", highlights the role of Computational Science in tackling the complex problems of 
today and tomorrow. This conference was a unique event,focusing on recent developments 
in scalable scientific algorithms; advanced software tools; computational grids; advanced 
numerical  methods;  and  novel  application  areas.  These  innovative  novel  models, 
algorithms, and tools drive new science through efficient application in physical systems, 
computational and systems biology, environmental systems, finance, and others.

ICCS is well known for its lineup of keynote speakers. The keynotes for 2025 were:

 Johan Bollen, Indiana University Bloomington, USA
 Jack Dongarra, The University of Tennessee, USA
 Mile Gu, Nanyang Technological University, Singapore
 Erika  Fille  Legara,  Center  for  AI  Research  |  Asian  Institute  of  Management, 

Philippines
 Yong-Wei Zhang, Institute of High Performance Computing, A*STAR, Singapore

This year, the main track of ICCS registered 162 submissions, of which 64 were accepted 
as full papers, and 52 as short papers. There were on average 2.4 single-blind reviews per 
submission.

We would like to thank all committee members from the main track and workshops for 
their contribution to ensuring a high standard for the accepted papers. We would also like to 
thank  Springer, Elsevier, and  Intellegibilis for their support. Finally, we appreciate all the 
local organizing committee members for their hard work in preparing this conference.

We hope you enjoyed the conference and the beautiful country of Singapore.

July 2025 Michael H. Lees

Wentong Cai

Siew Ann Cheong

Yi Su

David Abramson

Jack J. Dongarra

Peter M. A. Sloot
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Organization

Program Committee Chairs

Peter M. A. Sloot (University of Amsterdam, The Netherlands)
Jack J. Dongarra (University of Tennessee, USA)
Michael H. Lees (University of Amsterdam, The Netherlands)
David Abramson (The University of Queensland, Australia)
Wentong Cai (Nanyang Technological University, Singapore)
Cheong Siew Ann (Nanyang Technological University, Singapore)
Su Yi (Institute for High Performance Computing A*Star, Singapore)

Local Program Committee at NTU Singapore

Ee Hou Yong (Nanyang Technological University, Singapore)
Kang Hao (Nanyang Technological University, Singapore)

Publicty Chairs

Leonardo Franco (University of Málaga, Spain)
Muhamad Azfar Ramli (Institute for High Performance Computing A*Star, Singapore)

Impact Chair

Valeria Krzhizhanovskaya (University of Amsterdam, The Netherlands)

Outreach Chair

Alfons Hoekstra (University of Amsterdam, The Netherlands)

Program Committee Chair – Workshops on Computational Science
Maciej Paszynski (AGH University of Krakow, Poland)

Program Committee – Workshops on Computational Science

Amanda S. Barnard (Australian National University, Australia)
Yongjie Jessica Zhang (Carnegie Mellon University, USA)

Reviewers

Julen Alvarez-Aramberri (University of Basque Country, Spain)
Philipp Andelfinger (Nanyang Technological University, Singapore)
Adrian Bekasiewicz (Gdansk University of Technology, Poland)
Nik Brouw (University of Amsterdam, Netherlands)
Roland V. Bumbuc (University of Amsterdam, Netherlands)
Wentong Cai (Nanyang Technological University, Singapore)
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Pedro J. S. Cardoso (Universidade do Algarve, Portugal)
Eddy Caron (ENS-Lyon / INRIA / LIP, France)
Lock-Yue Chew (Nanyang Technological University, Singapore)
Ana Cortes (Departament d' Arquitectura de Computadors i Sistemes Operatius. Universitat 
Autònoma de Barcelona, Spain)
Daan Crommelin (CWI Amsterdam, Netherlands)
Carlo Cunha (Northern Arizona University, United States)
Bartosz Czaplewski (Gdańsk University of Technology, Faculty of Electronics, 
Telecommunications and Informatics, Poland)
Venkata Rupesh Kumar Dabbir (Google LLC, United States)
Eric Dignum (University of Amsterdam, Netherlands)
Vitor Duarte (Universidade NOVA de Lisboa, Portugal)
Mariusz Dzwonkowski (Department of Radiology Informatics and Statistics, Faculty of 
Health Sciences, Medical Univer-sity of Gdansk, Poland)
Nahid Emad (University of Paris Saclay, France)
Roberto R. Expósito (Universidade da Coruna, CITIC, Spain)
Ruy Freitas Reis (Universidade Federal de Juiz de Fora, Brazil)
Wlodzimierz Funika (Institute of Computer Science AGH, Poland)
Victoria Garibay (University of Amsterdam, Netherlands)
Paweł Gepner (Warsaw University of Technology, Poland)
Alex Gerbessiotis (NJIT, United States)
Maziar Ghorbani (Brunel University London, United Kingdom)
Konstantinos Giannoutakis (University of Macedonia, Greece)
Jorge González-Domínguez (Grupo de Arquitectura de Computadores, Universidade da 
Coruña, Spain, Spain)
Yuriy Gorbachev (Soft-Impact LLC, Russia)
Michael Gowanlock (Northern Arizona University, United States)
George Gravvanis (Democritus University of Thrace, Greece)
Derek Groen (Department of Computer Science, United Kingdom)
Loïc Guégan (UiT the Arctic University of Norway, France)
Rafiazka Hilman (University of Amsterdam, Netherlands)
Cillian Hourican (University of Amsterdam, Netherlands)
Neil Huynh (Institute of High Performance Computing, Singapore)
Alireza Jahani (Brunel University London, United Kingdom)
Song Jie (Institute of High Performance Computing, A*STAR, Singapore)
Zhong Jin (Computer Network Information Center, Chinese Academy of Sciences, China)
David Johnson (Uppsala University, Sweden)
Takahiro Katagiri (Nagoya University, Japan)
Sotiris Kotsiantis (University of Patras, Greece)
Sergey Kovalchuk (Huawei, Russia)
Valeria Krzhizhanovskaya (University of Amsterdam, Netherlands)
Michael Kuhn (Otto von Guericke University Magdeburg, Germany)
Jaeyoung Kwak (Nanyang Technological University, Singapore)
Michael Lees (Computational Science Lab, University of Amsterdam, Netherlands)
Malcolm Low (Singapore Institute of Technology, Singapore)
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Lukasz Madej (AGH University of Science and Technology, Poland)
Tomas Margalef (Universitat Autonoma de Barcelona, Spain)
Paula Martins (CinTurs - Research Centre for Tourism Sustainability and Well-being; FCT-
University of Algarve, Portugal)
Pedro Medeiros (Universidade Nova de Lisboa- Dep. Informática, Portugal)
Isaak Mengesha (University of Amsterdam, Netherlands)
Marianna Milano (università magna graecia catanzaro, Italy)
Dhruv Mittal (University of Amsterdam, Netherlands)
Francisco J. Moreno-Barea (Universidad de Málaga, Spain)
Marcin Paprzycki (IBS PAN and WSM, Poland)
Giulia Pederzani (Universiteit van Amsterdam, Netherlands)
Alberto Perez de Alba Ortiz (University of Amsterdam, Netherlands)
Dana Petcu (West University of Timisoara, Romania)
Jolan Philippe (IMT Atlantique, France)
Dirk Pleiter (University of Groningen / KTH Royal Institute of Technology, Germany)
Alexander Pyayt (EPAM Systems, Russia)
Rick Quax (University of Amsterdam, Netherlands)
Muhamad Azfar Ramli (Institute of High Performance Computing, Singapore)
Amir Raoofy (Technical University of Munich, Germany)
Sophie Robert (University of Orleans, France)
Daniel Rodriguez (The University of Alcalá, Spain)
Bertil Schmidt (University of Mainz, Germany)
Martin Schreiber (Université Grenoble Alpes / Inria / Laboratoire Jean-Kuntzmann, France)
Md. Shalihin Othman (D-SIMLAB Technologies Pte. Ltd., Singapore)
Joaquim Silva (Nova School of Science and Technology - NOVA LINCS, Portugal)
Mateusz Sitko (AGH University of Science and Technology, Poland)
Sucha Smanchat (Faculty of IT, King Mongkut's University of Technology North Bangkok, 
Thailand)
Alexander Smirnovsky (SPbPU, Russia)
Yong Sheng Soh (National University of Singapore, Singapore)
Ryszard Tadeusiewicz (AGH University of Krakow, Poland)
Daisuke Takahashi (University of Tsukuba, Japan)
Gary Tan (National University of Singapore, Singapore)
Wen Jun Tan (Nanyang Technological University, Singapore)
Vítor V. Vasconcelos (University of Amsterdam, Netherlands)
Lars Wienbrandt (Institute of Clinical Molecular Biology, Kiel University, Germany)
Yani Xue (Brunel University, United Kingdom)
Xin-She Yang (Middlesex University, United Kingdom)
Felix Zhu (IHPC, Singapore)
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