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	Course Curriculum Model (Syllabus)

	Faculty:
	FACULTY OF MECHANICAL AND COMPUTER ENGINEERING

	Department:
	Computer Sciences and Engineering 

	Study Program
	MSc in Cloud and Edge Computing

	Level:
	Master

	[bookmark: _heading=h.frymz65922a2]Code of the course:
	109CEC

	[bookmark: _heading=h.8fqsgo9jdl39]Course:
	Data Analytics & Machine Learning in Cloud

	Course Status: 
	Mandatory
	Mandatory/Elective

	Semester:
	II
	Winter/Summer

	Number of hours per week:
	2+2
	

	ECTS: 
	6
	

	Time / location:
	According to schedule /UIBM

	Academic Year / Semester
	2026/2027

	Language of Instruction: 
	Albanian

	Lecturer: 
	Prof.ass. dr Berat Ujkani

	Assistant:
	

	Contact details:
	Professor
			

	Email:
	Berat.ujakni@umib.net 
	

	Telephone:
	
	

	

	Course Description
	This course covers scalable data analytics and machine learning methods in cloud environments, focusing on the design, implementation, and optimization of data-driven solutions for large-scale distributed systems. Students will learn to create and implement robust data pipelines, train machine learning models on distributed infrastructure, and deploy scalable analytics solutions using cloud-native technologies. The curriculum encompasses big data processing frameworks, distributed machine learning algorithms, real-time analytics, and MLOps practices. Students will work with popular cloud platforms and tools including Apache Spark, Kubernetes, containerized ML workflows, and serverless computing architectures. The course emphasizes practical experience with data governance, model lifecycle management, and performance optimization in cloud environments. Through hands-on projects and industry case studies, students will develop expertise in building end-to-end machine learning solutions that can handle massive datasets while maintaining scalability, reliability, and cost-effectiveness in production cloud environments.

	Course Purpose / Course Goals
	The purpose of this course is to provide students with comprehensive knowledge and practical skills in designing, implementing, and managing scalable data analytics and machine learning solutions in cloud environments. Students will develop expertise in distributed computing frameworks, cloud-native machine learning platforms, and modern data engineering practices. The course aims to bridge theoretical machine learning concepts with practical implementation challenges in large-scale distributed systems, preparing students to architect and lead data science initiatives in enterprise cloud environments. Students will gain proficiency in MLOps practices, data pipeline automation, model deployment strategies, and performance optimization techniques essential for successful machine learning operations at scale.

	Course Objectives
	· Understand scalable data processing architectures, distributed computing frameworks, and cloud-native analytics platforms.
· Apply machine learning algorithms and statistical methods to large datasets using distributed computing resources.
· Integrate MLOps practices including automated model training, validation, deployment, and monitoring in cloud environments.
· Use big data technologies and streaming analytics to build real-time machine learning systems.
· Evaluate performance, scalability, cost-effectiveness, and reliability of machine learning workflows in cloud infrastructures.

	Intended Learning Outcomes (ILOs)

	[bookmark: _heading=h.bh1my4fl5zma]Knowledge
· K1: Describe distributed computing architectures, big data processing frameworks, and cloud-native machine learning platforms.
· K2: Explain machine learning algorithms, statistical methods, and optimization techniques suitable for large-scale distributed systems.
· K3: Recognize challenges in data quality, model governance, ethical AI, and scalability considerations in cloud-based analytics projects.
Skills
· S1: Develop scalable data processing pipelines using distributed computing frameworks and cloud-native technologies. 
· S2: Implement and deploy machine learning models on distributed systems with automated training and validation workflows. 
· S3: Apply monitoring, performance optimization, and cost management strategies for large-scale analytics workloads.
Competences
· C1: Design and architect end-to-end machine learning solutions capable of processing massive datasets in cloud environments. 
· C2: Lead data science teams in implementing MLOps practices and establishing robust model lifecycle management processes. 
· C3: Address data quality, governance, privacy, and ethical considerations while optimizing machine learning systems for production deployment.



	
	Weeks	
	Lecture

	Program
	First week
	Introduction: Data Analytics and Machine Learning in Cloud Computing Era

	
	Second week
	Big Data Fundamentals: Volume, Velocity, Variety, and Distributed Storage

	
	Third week
	Cloud Data Processing Frameworks: Apache Spark, Hadoop, and Serverless Analytics

	
	Fourth week
	Data Pipeline Architecture: ETL/ELT, Batch Processing, and Stream Processing

	
	Fifth week 
	Distributed Machine Learning: Algorithms and Parallel Computing Strategies

	
	Sixth week
	Cloud ML Platforms: AWS SageMaker, Google AI Platform, Azure ML

	
	Seventh week 
	MLOps Fundamentals: CI/CD for Machine Learning and Model Versioning

	
	Eighth week
	Midterm Exam + Review

	
	Ninth week
	Real-time Analytics: Streaming Data Processing and Online Learning

	
	Tenth week
	Model Deployment and Serving: Containerization, APIs, and Microservices

	
	Eleventh week
	Performance Optimization: Resource Management, Cost Control, and Auto-scaling

	
	Twelfth week 
	Data Governance: Quality, Privacy, Security, and Compliance in Cloud Analytics

	
	Thirteenth week
	Advanced Topics: AutoML, Federated Learning, and Edge-Cloud Integration

	
	Fourteenth week
	Student Project Presentations and Demonstrations

	
	Fifteenth week 
	Review, Feedback, and Final Project Submissions



	Literature / Reading List:


	Literature
	1. Chambers, B., & Zaharia, M. (2018). Spark: The Definitive Guide - Big Data Processing Made Simple. O'Reilly Media. 
2. Lakshmanan, V., Robinson, S., & Munn, M. (2020). Machine Learning Design Patterns: Solutions to Common Challenges in Data Preparation, Model Building, and MLOps. O'Reilly Media. 
3. Gift, N., & Deza, A. (2021). Practical MLOps: Operationalizing Machine Learning Pipelines. O'Reilly Media. 
4. Kleppmann, M. (2017). Designing Data-Intensive Applications: The Big Ideas Behind Reliable, Scalable, and Maintainable Systems. O'Reilly Media. 
5.   Zolad, D., & Chopra, G. (2022). Data Engineering with Apache Spark, Delta Lake, and Lakehouse: Create Scalable Pipelines That Ingest, Curate, and Aggregate Complex Data in a Timely and Secure Way. Packt Publishing.



	Teaching and Learning Methods
	The course combines theoretical foundations with extensive hands-on practice using industry-standard cloud platforms and tools. Students work with real datasets and implement production-ready machine learning solutions.
· Structured Lectures: introducing distributed computing concepts, machine learning algorithms, and cloud analytics architectures. 
· Laboratory-Intensive Learning: hands-on experience with cloud platforms, big data frameworks, and ML development tools. 
· Project-Based Learning: end-to-end development of scalable machine learning solutions using real-world datasets. 
· Case Study Analysis: examining enterprise implementations of cloud-based analytics and ML systems. 
· Collaborative Workshops: team-based problem solving for complex data engineering and ML challenges. 
· Industry Partnerships: guest lectures and mentorship from cloud platform engineers and data scientists. 
· Agile Development Practices: iterative development cycles with continuous integration and deployment of ML models.

	
	Contribution to student workload (which should correspond to student learning outcomes - 1 ECTS credit = 25 hours)

	
	Activity
	Hours
	Days/weeks
	Total

	
	Lectures
	2
	15
	30

	
	Exercises / Labs
	2
	15
	30

	
	Practical project work
	2
	7
	14

	
	Office hours (optional)
	1
	4
	4

	
	Midterm exam & seminars
	2
	5
	10

	
	Homework
	3
	3
	9

	
	Self-study
	4
	7
	28

	
	Final exam preparation
	3
	5
	15

	
	Time spent in exams
	3
	2
	6

	
	Projects, presentations
	2
	2
	4

	Total
	
	
	150




	Evaluation
	Assessment Methods and Criteria:
	Activity
	Weight (%)

	· Midterm Exam
	20%

	· Project Report & Defense
	20%

	· Seminar Presentation
	10%

	· Final Exam
Total
	50%
100%



 (according to the Statute and Regulation for studies of UMIB)

	
	Final grade
	Points (%)      Mark

	
	
	91 – 100           10

	
	
	81 - 90	              9

	
	
	71 - 80	              8

	
	
	61 - 70	              7

	
	
	51 - 60	              6

	Academic policies
	Criteria for regular attendance and rules of etiquette during the organization of the lesson are set.

Technical Requirements: Students must have access to cloud computing platforms for practical assignments. All projects require implementation using industry-standard tools including Apache Spark, containerization technologies, and cloud ML services. Proper documentation of data sources, model performance metrics, and deployment configurations is mandatory for all assignments.

Ethics in Teaching and Data Science: All assignments must represent original work with proper citation of data sources, algorithms, and code libraries. Students must demonstrate understanding of ethical considerations in machine learning including bias detection, fairness metrics, and privacy preservation. Team projects require clear documentation of individual contributions and collaborative processes. Sharing of datasets or models without proper authorization is prohibited.

Cloud Resource Management: Students will receive cloud credits for practical assignments and must use resources responsibly to avoid exceeding allocated budgets. Proper shutdown procedures for cloud instances and cleanup of storage resources are mandatory. Students are responsible for monitoring their resource usage and implementing cost-optimization strategies in their projects.

Time:
In agreement with the students, the deadlines for submitting works will be determined. There will be no tolerance for delays in the submission of works. Failure to attend the session when an assignment is explained does not justify late or missing submission. The deadline will be given earlier. If you are going to travel abroad, then you need to submit the paperwork in advance. The student has the right to request a consultation with the professor whenever he / she deems it reasonable and necessary for the performance of his / her work.
Rules of conduct and academic policies:
· active participation of students in lectures o participation in discussion, comments and free expression of opinion, opinion and academic position (with arguments) 
· mandatory independent work and use of additional sources of information (various scientific websites, scientific journals, conference proceedings, etc.) 
· respecting lecture schedules without compromising academic freedom (silent cell phones) of respecting the word, thoughts and ideas of colleagues, 
· it is not allowed to arrive late and leave without a valid reason from the lecture, test or exam o preparation and holding of relevant lectures, (obligation of the teacher). 
· if the student is absent more than four times without reason in lectures and exercises, does not receive the signature for attendance. o the student cannot take the exam without an official document,
· if the student is dissatisfied with the grade obtained, has the right to complain in writing to the dean, within two working days after the announcement of the results, UMIB Statute o if the student does not follow the rules, in the exam uses tools that are not allowed, it is evaluated with a negative grade.
· Plagiarism or cheating will be penalized according to university regulations.
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