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Preface

This volume collects research papers and survey articles of participants and speakers

in the Workshop on Complex Systems Modelling and Simulation 2019 (CoSMoS

2019): IoT and Big Data Integration, which was held in Penang, Malaysia, from

8–11 April 2019. The event was jointly organized by the School of Mathematical

Sciences, Universiti Sains Malaysia (USM), Water Resource and Disaster

Management (WARM) Vietnam, South East Asia Centre of Unité de Modélisation

Mathématique et Informatique des Systèmes Complexes (UMMISCO

France-Vietnam), the French Research Institute for Development (IRD) and Thuyloi

University, Vietnam. CoSMoS 2019 had also attracted international delegates and

participants from across the globe such as Japan, French, Bangladesh, Nigeria,

Egypt, China, Indonesia, the Philippines, Myanmar, Vietnam and Malaysia.

The main topics highlighted during this international event were complex sys-

tems and agent-based modelling (ABM) incorporating elements of big data ana-

lytics and also Internet of things (IoT). Big data methods are often employed to

discover potentially interesting patterns in large data sets, while ABM is an

approach to investigate complex systems that arise in different real-life situations

such as biology, engineering and socio-economic problems. This modelling

framework often concentrates on the interactions of heterogeneous agents such as

people, animals, vehicles and other entities, and sometimes interesting insights can

emerge from the behaviours and also interactions of these agents at an individual

scale. During this workshop, the potential of combining big data methods and IoT

with those of ABM techniques was discussed in order to make a prediction about

complex (biological, physical or engineering) systems and to support the

decision-making process. One of the main targets in CoSMoS 2019 was to employ

complex systems and ABM techniques together with big data and IoT approaches

in order to solve the distinct problems faced by the local community and other parts

of the world. Among the issues discussed during this workshop were transportation,

agriculture and other real-life problems.

Consistent with the themes of CoSMoS 2019, the Springer PROMS volume

entitled “Modelling, Simulation and Applications of Complex Systems - CoSMoS

2019, Penang, Malaysia, 8–11 April 2019” is put together and specially designed to
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highlight some significant research results on broad disciplinary areas of complex

systems. This edited volume takes into account a multidisciplinary approach in

complex systems analysis that will encourage the transfer of ideas and methodology

from modelling and simulation fields to the other areas of knowledge (and vice

versa). In fact, one of the main highlights of this book is on the practical aspects of

complex systems analysis in solving daily life problems faced by the local com-

munities, government policy makers, industries and other relevant parties. Special

attention is given to various applications on the techniques of complex systems in

examining the transportation and mobility networks, social issues, epidemiology,

ecological and conservation management, environmental problems, engineering

and industrial applications. Many realistic biological and physical examples from

recent research are employed in this book as illustrations. This book will be of

interest to a broad readership including those interested in complex systems

research and other related areas such as mathematical modelling, big data analytics,

numerical simulation and agent-based modelling frameworks.

All authors contributing to the chapters in this book are in fact active researchers

in the fields. The papers in this volume have also been through a rigorous refereeing

process to ensure high scientific quality and standards. Through the publication of

this edited volume, it will provide a platform for researchers from various scientific

backgrounds the opportunity of disseminating recent research and knowledge in

complex systems modelling and analysis. While other existing books in the fields

often give more attention to a particular topic, this edited volume concentrates on

the state-of-the-art research on complex systems in a broader sense. This is crucial

to ensure that readers can grasp different concepts and ideas in complex systems

research and also can demonstrate how the techniques from modelling and simu-

lation and computational methods being employed to investigate the complexity of

real-life systems. The development of new computational tools can improve our

understanding of complex systems under consideration and highlight the emergent

observations of complex biological and physical phenomena of interest.

We would like to thank all participants, course lecturers and invited speakers

of the workshop for making the event a great success. Thanks to the organizing

committee as well for their great efforts in conducting a well-run event. We are

grateful to all the authors for their contributions to this volume and to all the

reviewers for their timely and detailed feedbacks on the manuscripts. Additionally,

we would like to extend our deepest gratitude to the School of Mathematical

Sciences USM, WARM, UMMISCO, IRD France, Thuyloi University, Divison of

Academic and International USM, Divison of Research and Innovation USM,

Malaysian Mathematical Sciences Society (PERSAMA), Penang Convention and

Exhibition Bureau (PCEB), Uni Paper Products Sdn. Bhd., Penang State Museum

and Universiti Sains Malaysia Press for their valuable support and sponsorship to

make the event successful.

April 2019
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