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A Message from Chairs 
 
On behalf of the organizing committee, it is my pleasure to welcome you to the 13th International Conference on 
Software and Computer Applications (ICSCA 2024), held from February 1st to 3rd, 2024, on the enchanting Bali 
Island, Indonesia. 
 
The conference was co-organized by Institut Teknologi Bandung, Indonesia; Universiti Malaysia Pahang 
Al-Sultan Abdullah, Malaysia; and FH JOANNEUM University of Applied Sciences, Austria. With its 
collaborative efforts, ICSCA 2024 aims to bring together expertise and perspectives from diverse industrial and 
academic backgrounds, fostering collaborative and interdisciplinary approaches to address contemporary issues in 
software development and computer applications. 
 
This year, the conference received a total of 106 submissions, reflecting the growing interest and engagement in 
the conference topics. After undergoing a rigorous peer-review process, we are proud to announce that 57 
high-quality papers have been accepted for presentation and publication at ICSCA 2024. 
 
The papers presented at ICSCA 2024 cover an increasing range of topics on machine-learning-based intelligent 
algorithms, computational models, software analysis, and design, information security, and data-driven 
approaches. Notably, technologies and applications in IoT systems and wireless sensor networks emerge as critical 
areas of exploration, among other important topics. All accepted works were presented by the authors and actively 
discussed during parallel sessions. 
 
We extend our heartfelt gratitude to all the authors who have contributed their research to ICSCA 2024, as well as 
to the conference chairs, program co-chairs, local organizing chairs, publicity co-chairs, the publicity committee, 
the technical committee members, and all conference participants for their dedication and support in making this 
event possible. 
 
We hope that ICSCA 2024 proved to be a fruitful and inspiring experience for all attendees, fostering meaningful 
collaborations and paving the way for innovative advancements in software engineering and computer 
applications. 
 

Conference Chairs 
Kamal Zuhairi Zamli, Universiti Malaysia Pahang, Malaysia 
Vitaliy Mezhuyev, FH JOANNEUM University of Applied Sciences, Austria 



ix

VIII 
 

A Message from Chairs 
 
On behalf of the organizing committee, it is my pleasure to welcome you to the 13th International Conference on 
Software and Computer Applications (ICSCA 2024), held from February 1st to 3rd, 2024, on the enchanting Bali 
Island, Indonesia. 
 
The conference was co-organized by Institut Teknologi Bandung, Indonesia; Universiti Malaysia Pahang 
Al-Sultan Abdullah, Malaysia; and FH JOANNEUM University of Applied Sciences, Austria. With its 
collaborative efforts, ICSCA 2024 aims to bring together expertise and perspectives from diverse industrial and 
academic backgrounds, fostering collaborative and interdisciplinary approaches to address contemporary issues in 
software development and computer applications. 
 
This year, the conference received a total of 106 submissions, reflecting the growing interest and engagement in 
the conference topics. After undergoing a rigorous peer-review process, we are proud to announce that 57 
high-quality papers have been accepted for presentation and publication at ICSCA 2024. 
 
The papers presented at ICSCA 2024 cover an increasing range of topics on machine-learning-based intelligent 
algorithms, computational models, software analysis, and design, information security, and data-driven 
approaches. Notably, technologies and applications in IoT systems and wireless sensor networks emerge as critical 
areas of exploration, among other important topics. All accepted works were presented by the authors and actively 
discussed during parallel sessions. 
 
We extend our heartfelt gratitude to all the authors who have contributed their research to ICSCA 2024, as well as 
to the conference chairs, program co-chairs, local organizing chairs, publicity co-chairs, the publicity committee, 
the technical committee members, and all conference participants for their dedication and support in making this 
event possible. 
 
We hope that ICSCA 2024 proved to be a fruitful and inspiring experience for all attendees, fostering meaningful 
collaborations and paving the way for innovative advancements in software engineering and computer 
applications. 
 

Conference Chairs 
Kamal Zuhairi Zamli, Universiti Malaysia Pahang, Malaysia 
Vitaliy Mezhuyev, FH JOANNEUM University of Applied Sciences, Austria 

IX 
 

ICSCA 2024 Committees 
 

Conference Chairs 
Kamal Zuhairi Zamli, Universiti Malaysia Pahang, Malaysia 

Vitaliy Mezhuyev, FH JOANNEUM University of Applied Sciences, Austria 

Conference Co-chairs 
Kridanto Surendro, Institut Teknologi Bandung, Indonesia 

Luigi Benedicenti, University of New Brunswick, Canada 

Program Co-chairs 

Dayang Norhayati Abang Jawawi, Universiti Teknologi Malaysia, Malaysia 

Erna Hikmawati, Bandung Institute of Technology, Indonesia 

Sergei Gorlatch, University of Muenster, Germany 

Eugene Malakhov, Odessa I. Mechnikov National University, Ukraine 

Local Organizing Chairs 
Heru Nugroho, Telkom University, Indonesia 

Maria Irmina Prasetiyowati, Universitas Multimedia Nusantara, Indonesia 

Publicity Co-chairs 

Angelina Prima Kurniati, Telkom University, Indonesia 

Rozmie Razif Bin Othman, Universiti Malaysia Perlis, Malaysia 

Horst Lichter, RWTH Aachen University, Germany 

Hiroshi Hosobe, Hosei University, Japan 

Publicity Committees 

Jianhua Ma, Hosei University, Japan 

Mohamed Bahaj, University Hassan 1st Faculty of Sciences & Technologies 
Settat Morocco, Morocco 

 

Technical Committee Members 
Dieter Gollmann, University of Hamburg-Harburg, Germany 

Hyung-Woo Lee, Hanshin University, South Korea 

Abdeslem Dennai, University of BECHAR, Algeria 

Emiliano Tramontana, University of Catania, Italy 

Eric Wagner, Saarland University of Applied Sciences, Germany 



x

X 
 

Mohammad Akour, Prince Sultan University, Saudi Arabia 

Mohd Zulfaezal Che Azemin, International Islamic University Malaysia, Malaysia 

Fahim Arif, Military College of Signals, NUST Rawalpindi, Pakistan 

Ying Han Pang, Multimedia University, Malaysia 

Keng Yap Ng, UPM, Institute for Mathematical Research, Malaysia 

Bilal Yassen Alnassar, Free Researcher, Jordan 

Syahrul Fahmy, University College TATI, Malaysia 

Shabir Hussein Khahro, Prince Sultan University - Riyadh, Saudi Arabia 

Manoj Kumar, University of Wollongong, UAE 

Yingjie Shi, Beijing Institute of Fashion Technology, China 

Rubita Sudirman, Universiti Teknologi Malaysia, Malaysia 

Azrul Hazri Jantan, Universiti Putra Malaysia, Malaysia 

Hoshang Kolivand, Liverpool John Moores University, UK 

Turgay IBRIKCI, Adana Alparslan Turkes Science and Technology University, Turkey 

Mustafa Man, Universiti Malaysia Terengganu, Malaysia 

Kalaimagal Ramakrishnan, Nottingham University Malaysia, Malaysia 

Xiangling Fu, Beijing University of Posts and Telecommunications, China 

Muhammad Asyraf Asbullah, Institute for Mathematical Research, Universiti Putra Malaysia, Malaysia 

Chit Su Mon, Heriot-Watt University (Malaysia), Malaysia 

Kwang Sik Chung, Korea National Open University, South Korea 

Thian-Song Ong, Multimedia University, Malaysia 

Fang-Fang Chua, Multimedia University, Malaysia 

Lunjin Lu, Oakland University, United States 

Masita Abd Jalil, Universiti Malaysia Terengganu, Malaysia 

Sumaiya Kabir, Green University of Bangladesh, Bangladesh 

Kim Mey Chew, University College of Technology Sarawak, Malaysia 

Azlan Awang, Universiti Teknologi PETRONAS, Malaysia 

Ravil Kudermetov, Zaporizhzhia Polytechnic National University, Ukraine 



xi

X 
 

Mohammad Akour, Prince Sultan University, Saudi Arabia 

Mohd Zulfaezal Che Azemin, International Islamic University Malaysia, Malaysia 

Fahim Arif, Military College of Signals, NUST Rawalpindi, Pakistan 

Ying Han Pang, Multimedia University, Malaysia 

Keng Yap Ng, UPM, Institute for Mathematical Research, Malaysia 

Bilal Yassen Alnassar, Free Researcher, Jordan 

Syahrul Fahmy, University College TATI, Malaysia 

Shabir Hussein Khahro, Prince Sultan University - Riyadh, Saudi Arabia 

Manoj Kumar, University of Wollongong, UAE 

Yingjie Shi, Beijing Institute of Fashion Technology, China 

Rubita Sudirman, Universiti Teknologi Malaysia, Malaysia 

Azrul Hazri Jantan, Universiti Putra Malaysia, Malaysia 

Hoshang Kolivand, Liverpool John Moores University, UK 

Turgay IBRIKCI, Adana Alparslan Turkes Science and Technology University, Turkey 

Mustafa Man, Universiti Malaysia Terengganu, Malaysia 

Kalaimagal Ramakrishnan, Nottingham University Malaysia, Malaysia 

Xiangling Fu, Beijing University of Posts and Telecommunications, China 

Muhammad Asyraf Asbullah, Institute for Mathematical Research, Universiti Putra Malaysia, Malaysia 

Chit Su Mon, Heriot-Watt University (Malaysia), Malaysia 

Kwang Sik Chung, Korea National Open University, South Korea 

Thian-Song Ong, Multimedia University, Malaysia 

Fang-Fang Chua, Multimedia University, Malaysia 

Lunjin Lu, Oakland University, United States 

Masita Abd Jalil, Universiti Malaysia Terengganu, Malaysia 

Sumaiya Kabir, Green University of Bangladesh, Bangladesh 

Kim Mey Chew, University College of Technology Sarawak, Malaysia 

Azlan Awang, Universiti Teknologi PETRONAS, Malaysia 

Ravil Kudermetov, Zaporizhzhia Polytechnic National University, Ukraine 

XI 
 

Ricardo Luis De Azevedo Da Rocha, Escola Politécnica da USP, Brazil 

Xiaoge Li, Xi’an University of Posts & Telecommunications, China 

Noraida Haji Ali, Universiti Malaysia Terengganu, Malaysia 

Angelo C. Arguson, FEU Institute of Technology, Philippines 

Karthick Prasad Gunasekaran, Amazon Web Services Inc, USA 

Abhimanyu Mukerji, Amazon, USA 

Yew Kee WONG Eric, Hong Kong Chu Hai College, Hong Kong China 

Cherry Gumiran, Isabela State University, Philippines 

Carlwin Dayagdag, Romblon State University, Philippines 

Gabriel Gomes de Oliveira, University of Campinas (Unicamp), Brazil 

Abhimanyu Mukerji, Amazon, USA 

Wenbo Zhu, University of Chicago, USA 

Stefan Haeussler, University of Innsbruck, Austria 

NUR ZIADAH BINTI HARUN, University Tun Hussein Onn Malaysia, Malaysia 

SOFIA NAJWA BINTI RAMLI, University Tun Hussein Onn Malaysia, Malaysia 

Ravilla Dilli, Manipal Institute of Technology, Manipal, India 

Kanthi Hegde, Manipal Institute of Technology, Manipal, India 

NABILAH FILZAH, Universiti Malaysia Pahang Al-Sultan Abdullah 

Faiza Belala, LIRE Laboratory, Constantine 2 University, Algeria 

Soichiro Yokoyama, Hokkaido University, Japan 

Tirath Prasad Sahu, NIT Raipur, India 

Chuk Fong Ho, Tunku Abdul Rahman University of Management and Technology, Malaysia 

Jian JIN, Beijing Normal University, China 

Feza BUZLUCA, Istanbul Technical University, Turkey 

Kenji Hatano, Doshisha University, Japan 

Sosuke Moriguchi, Tokyo Institute of Technology, Japan 

Erna Hikmawati, Telkom University, Indonesia 

Heru Nugroho, Telkom University, Indonesia 


