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Intelligent Microservice Discovery using Data Mining Methods
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Due to the advantages, they offer over conventional monolithic systems, microservices have gained popularity in recent years. The challenge for businesses in today's fast-paced digital economy is to develop and manage sophisticated software systems that can efficiently expand, and provide seamless user experiences. Using microservices, businesses can break up large, complex applications into smaller, easier-to-manage components. One of the key problems is how to transition from a monolithic application that already exists to a microservice architecture. Following an analysis of the selected studies to identify distinctive migration methodologies, we can provide the following three migration techniques such as Model-Driven (MD), Static analysis (SA), Dynamic analysis (DA). Software architects frequently do the decomposition manually based on static analysis using programs like Structure 1011. However, runtime dependencies like frequent method calls can have an influence on both maintainability and performance. Static dependency analysis tools cannot capture dynamic system behavior. Using process mining, we may obtain a respectable application decomposition. By utilizing our (DA)-based methodology, the decomposition may be done based on the various user requests, as part of the mining process, this data could be recorded in an event log and used with a scalable business system.

Preface: The 2 nd International Workshop on Intelligent Systems for Sustainable Smart Cities (I3SC'23)

The Second Edition of the International Workshop on Intelligent Systems for Sustainable Smart Cities (I3SC'23) is set to take place on December 19, 2023, at FST Settat, Morocco. This year, the event will be centered around the theme "Predict and Protect: AI and IoT Strategies for Disaster Prevention," focusing on discussing state-of-the-art AI and IoT-based solutions for better prevention against natural disasters.

The main objective of this workshop is to bring together innovative scientists, professors, research scholars, students and industrial experts to exchange their experiences and research results on all aspects of Intelligent Systems and their impact in Disaster Management. It is also an opportunity to discuss and interchange about the real needs of Smart Cities in order to contribute in realizing smart communities of the future. The Workshop covers all topics of Smart Cities, Artificial Intelligence, Internet of Things, Communication Networks, Data Analytics and Disaster Management Systems.

In more details, the conference brought together more than 30 participants. There were three plenary sessions and three invited speakers from different countries sharing their expertise and discussing new topics.

We would like to express our appreciation and gratitude to all invited and keynote speakers, as well as all participants for the highly animated and insightful discussions. We also thank our reviewers for maintaining a good quality standard of the manuscripts that were accepted for participation. We do hope that the proceedings will serve as a valuable reference and be able to stimulate further research in computing intelligence, communication areas and disaster management systems.

In contrast to some studies that adhered to fixed window sizes, our approach acknowledges the impact of varying window sizes on accurate emotion detection. Particularly, we scrutinize the baseline signal (3s), emphasizing the potential distortion in understanding its influence when using extended window lengths. Acknowledging the demonstrated efficacy of considering the first three seconds of the signal, our methodology involves segmenting the signal into pre-trial and trial phases, extracting meaningful information crucial for enhancing model accuracy.

Expanding the dataset and evaluating its impact on prediction accuracy, we employ a ranging window with values [0.25, 0.5, 0.75, 1, 1.5]. The effectiveness of combining four frequency bands -θ, α, β, and γis demonstrated. Employing the Butterworth filter, we decompose each segment into these bands, while δ is not used since it is reserved for deep sleep. Post-processing involves averaging the baseline signal, subtracting it from the trial signal, and extracting frequency characteristics (differential entropy DE, fast Fourier transform FFT, discrete wavelet transform DWT, and power spectral density PSD). This yields feature segments for each frequency band, mapped into 2D vectors and subsequently stacked into a 3D vector.

Transitioning to the CNN architecture, our model extracts frequency and spatial information from each temporal slice. The CNN comprises four convolutional layers, one fully connected layer, and one max-pooling layer. The initial layer houses 64 feature mappings with a (5, 5) filter size. The subsequent layers employ (4, 4) filters, progressing from 128 to 256 feature maps, and concluding with 64 feature mappings and a (1, 1) filter. Recognizing the dynamic content of EEG signals and the limitations of CNNs in capturing additional information, we incorporate an RNN with LSTM cells to extract temporal characteristics.

For temporal dependencies, an LSTM layer with 128 memory cells is employed. Utilizing the extensively studied DEAP dataset, our methodology is validated. This dataset includes EEG signals from 32 individuals who watched 40 one-minute music videos, followed by self-

Enhancing Model Explainability in MLOps using Model-Driven Engineering Paradigms

Mohamed Amine El Youssr, Mahmoud Elhamlaoui, Youness Laghouaouta Mohamed 5 University (UM5), National High School of Computer Science & Systems'Analysis (ENSIAS), Rabat, Morocco (E-mails: ma.elyoussr@gmail.com, mahmoud.elhamlaoui@gmail.com)

Abstract

The rapid integration of machine learning models into real-world applications within Machine Learning Operations (MLOps) has brought about remarkable progress and transformation. However, this progress is accompanied by a pressing challenge: the intricate nature of many advanced models presents a significant hurdle in understanding and trusting their predictions. This challenge underscores the critical need to enhance model explainability within MLOps workflows, ensuring that stakeholders can decode and trust the decisions made by these advanced algorithms. This paper delves into the intricate details of enhancing model explainability in Machine Learning Operations (MLOps) by harnessing specific Model-Driven Engineering (MDE) paradigms. We focus on the application of domain-specific languages (DSLs) tailored for MLOps, intricate model transformations, and the utilization of metamodels to capture the nuances of machine learning models. Our study showcases the practical implementation of these paradigms, demonstrating their efficiency in augmenting interpretability and transparency in MLOps frameworks. Through an in-depth exploration of DSLs, we clarify how these languages can encapsulate domain-specific knowledge, facilitating the creation of more understandable and context-aware models. The paper highlights real-world examples of model transformations, illustrating how MDE techniques can be employed to convert complex, black-box models into more interpretable representations without sacrificing performance. Additionally, we delve into the role of metamodels in capturing the underlying structures of machine learning models, enabling a deeper understanding of model behavior and facilitating enhanced explanations. Furthermore, the study provides insights into the integration of these technical components within existing MLOps workflows, addressing practical considerations and potential challenges. By offering a detailed technical roadmap for incorporating MDE paradigms, this paper aims to empower researchers and practitioners to leverage advanced engineering techniques for achieving superior model interpretability in MLOps environments. Keywords MDE, DSLs, XAI, MLOps.

Reusable Microservices Framework

Mehdi Ait Said Hassan First University, Settat, Morocco (E-mail: lahcen.belouaddane@uhp.ac.ma) 3 Hassan First University, Settat, Morocco (E-mail: abdellah.ezzati@uhp.ac.ma)

Abstract

In recent years, Microservice Architecture (MSA) has gained widespread acclaim for its scalability, flexibility, and modularity, positioning itself as a preferred choice for organizations navigating the complexities of modern software systems [1]. Concurrently, approaches like Model-Driven Development (MDD) and Domain-Driven Design (DDD) have garnered attention for their potential to refine system design and streamline the development process [2]. Our work explores the transformative impact of MSA on software development, emphasizing reusability as a cornerstone principle. Reusable components, ranging from code snippets to entire microservices, serve as foundational elements, encapsulating the collective wisdom of developers and significantly reducing development time and effort. MSA's agile and scalable nature, coupled with its emphasis on loose coupling and high cohesion, fosters a culture of efficiency and consistency within software engineering teams.

To comprehensively address the challenges associated with reusability in MSA, we introduce the Reusable Microservices Framework (RMF), a systematic approach merging principles from MDD and DDD. The RMF, by uniting the centrality of models in MDD and the domain-focused methodologies of DDD, provides a comprehensive solution to enhance the reusability of microservices. Beyond the realm of traditional software development, our work extends its focus to the domain of smart cities, where the importance of efficient and reusable software solutions is paramount. The RMF emerges as a pivotal contribution, addressing critical challenges within MSA and offering a systematic approach to enhance reusability, streamline development processes, and foster collaboration among stakeholders. In the context of smart cities, where diverse systems and services converge, the modular and agile nature of microservices, as promoted by the RMF, aligns seamlessly with the dynamic requirements of urban living. By optimizing development efficiency, reducing time and costs, and promoting interoperability, the RMF sets the stage for the creation of innovative and adaptable smart city solutions that efficiently navigate the complexities of urban management.

Keywords

Microservice Architecture, RMF, DDD, MDD, Reusability.
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We propose a new framework for the automatic discovery of IoT-aware business processes. This framework consists of three elements: model-based transformation, semantic enrichment, and discovery. The first stage converts sensor logs into event logs using a model-driven architecture. The next phase enriches event logs with a structured set of terms and concepts, while discovery creates an intelligent environment aware of IoT-related processes using process mining techniques. Keywords Internet of Things (IoT), Business Process Management (BPM), Process Mining (PM), Process -aware-IoT.

Business Process Management in an IoT Environment via Process Mining
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Abstract

The evolution of information technologies since the end of the 20th century has led companies to adopt these technologies in their management. As business processes became more intelligent, process mining techniques emerged. They have made it possible to automate complex tasks and improve decision-making.

From another point of view, the growth of connected devices in IoT domains has created new opportunities for the advancement of automated business process management.

The main challenge will be to use process mining on sensor logs, which store raw information produced by IoT devices. By converting sensor logs into event logs, numerous methods have been developed in the literature to automatically discover business processes. All these approaches fail to identify the sensors and their data in the final process model. 

Abstract

This article focuses on citizen participation in the decision-making process regarding the management of Smart Territory. The purpose is to demonstrate the extent to which the integration of this participatory approach in Smart mobility domain, will enhance the performance of mobility services while mastering the social costs caused by proliferating urbanization.

Territorial management has indeed become a complex governance issue. In the meantime, the progress in information and communication technologies (Artificial Intelligence, Internet of Things, Open Database…) is providing new solutions for a better Territory management, making many complex tasks a snap.

However, territorial management is not only about the smooth running of infrastructure, but also about satisfying subjective needs of local residents that Artificial Intelligence cannot predict. That is why, the new Smart Citizen paradigm has emerged as it advocates putting citizens needs at the heart of territorial management.

Using their smartphones, citizens can play the role of sensors and provide personalized information that cannot be generated by other smart sensors connected to the Internet of Things. The latter is the network of interconnected devices in the Smart Territory ecosystem, enabling them to communicate and exchange data among them and the cloud.

The territory is characterized by several aspects. Our work concentrates on the most synergistic aspect of the territory, that enables the blood to flow through the urban body. Obviously, without mobility, the territory is bled dry.

To demonstrate how active citizen participation in the design of Smart Mobility solutions will enable the latter to better meet expectations in terms of sustainable transport. We will conduct a qualitative study based on analyzing firstly, Smart Citizen concept and its foundations and secondly, Smart Mobility strategies that relay on Intelligent transport system. In order to uncover the opportunities that can be brought about by adopting this concept in transport ecosystem. Benguerir, Morocco (E-mail: b.lakssir@mascir.ma) Abstract Nowadays, as the population is growing at an incredible rate, the adoption of AI and IoT is necessary for ensuring sustainable development in smart cities, which calls for smart agriculture.

Keywords

Weeds are one of the disasters threatening agriculture, which means that weeding is a big issue confronting all farmers. This task involves first removing all undesirable plants that compete with crops for nutrients. These tedious tasks need to be automated or done using intelligent systems that can work and make decisions in real time, rather than respecting the soil and all other requirements to protect the field. In this case, weeding robots based on IoT have already been developed and available around the world since 2011. After more than a decade, the robots are still under modification to improve their performance while preventing the field and guaranteeing sustainable smart cities.

The goal of the workshop is to highlight the state-of-the-art weeding robot, starting with his specific weeding method and finishing with the sensors or components used. In this second session, we will propose as a suggestion a modular architecture for a weeding robot in the design process. The last section is dedicated to showing how AI and IoT can preserve sustainable smart cities in the digital age. Keywords Artificial Intelligence (AI), Internet of Things (IoT), Agriculture, Weeding Robot, Sustainable Development, Smart cities, Smart Agriculture.

Blockchain-Based E-Voting: Ensuring Electoral Process Integrity and Accessibility

Rabia Fatih 1 , Sara Arezki 2 , Taoufiq Gadi 

Abstract

The integration of blockchain technology into electronic voting (e-Voting) systems is a revolutionary solution aimed at resolving persistent issues related to fraud, tampering, and the absence of transparency in electoral procedures. This abstract provides an analysis of the transformative potential of blockchain technology, highlighting its capacity to establish an unalterable and transparent ledger of votes. By doing so, it enhances the credibility and verifiability of election results. In addition to its inherent security features, blockchain technology allows for the secure facilitation of remote and tamper-resistant voting, which has the potential to enhance accessibility for a wider range of voters.

Although the potential advantages of implementing blockchain technology in electronic voting systems are significant, there are still challenges that need to be addressed regarding governance, adoption, and technical scalability. Furthermore, it is imperative to prioritize the development of user-friendly interfaces and adhere to regulatory frameworks in order to facilitate widespread acceptance and successful implementation. The purpose of this discussion is to delve into the complex realm of blockchain-based electronic voting (e-Voting). Our focus will be on examining practical applications, innovative approaches, and current research endeavors in this field. This session aims to analyze the relationship between blockchain technology and the electoral process, with the goal of developing a thorough comprehension of its impact on democratic practices. The objective is to facilitate the establishment of voting systems that are more resilient, inclusive, and transparent.

Keywords

Blockchain, E-voting, Decentralization, Consensus. 

Tracking and Tracing Containers Model Implemented using Blockchain Technology

Abstract

Blockchain technology is an emergent technology that changes how services and operations work in different fields. It was implemented in different sectors due to its characteristics of transparency and automatic validation with cryptographic algorithms and consensus protocols One of the critical sectors, that needs an intermediary actor in data processing is the portal sector, where most services include the interference of a third party: customs operators, or suppliers, whether in shipping or data asset tracking. This work will focus on tracking and tracing containers in a smart Moroccan port, we present a conception model and Blockchain module for tracking and tracing containers using a consensus algorithm.