
[image: ]             UNIVERSITY OF MITROVICA “ISA BOLETINI”



	Curriculum model​ OF THE course ( Syllabus )

	Faculty:
	Faculty of Mechanical and Computer Engineering

	Department:
	Computer Science and Engineering

	Level:
	VI

	Course code:
	CSE317

	Course:
	Generative Artificial Intelligence

	Course status:
	Elective
	

	Semester:
	VI
	

	Number of hours per week:
	2+2
	

	ECTS:
	
	

	Time / location:
	

	Year of studies:
	III

	Lecturer:
	

	Assistant:
	

	Contact details:
	Lecturer
	Assistant

	Email:
	
	

	Phone:
	
	





	content
	This course builds on the foundations of GenAI, with a specific focus on LLMs as complex systems. The Transformers architecture, attention mechanism, training concepts, and deployment models will be introduced. The course covers the design of LLM-based systems (RAG, Agents), fine-tuning, performance evaluation, and security and governance of the models.

	Purpose
	To understand the architectural inner workings of LLMs. To differentiate between fine-tuning and prompting. To enable students to design advanced systems (RAG/Agents) and to understand the challenges of security and alignment.

	Accessibility 
	1. Explanation of the internal architecture of LLM models and the attention mechanism.
2. Designing systems using RAG (Retrieval-Augmented Generation) techniques.
3. Analyzing the technical differences between pre-training and fine-tuning.
4. Evaluation of models in terms of safety, limitations and performance.
5. Group collaboration for building intelligent agents.
6. Introducing studies on governance and ethics of LLMs on a large scale.

	Program





	Weeks
	Lecture

	
	First week:
	Introduction to LLMs: From Word Embeddings to Modern Models

	
	Second week:
	Transformers Architecture: Encoder and Decoder

	
	Third week:
	The Attention Mechanism in detail

	
	Fourth week:
	The Lifecycle of an LLM: Pre-training, Tokenization and Data Scaling

	
	Fifth week:
	Fine-tuning: SFT (Supervised Fine-Tuning) and RLHF

	
	Week six:
	Advanced Prompting: Chain-of-Thought and ReAct

	
	Seventh week:
	Systems design: RAG (Retrieval-Augmented Generation)

	
	Week eight:
	Vector Databases and Indexing for LLMs

	
	Week nine:
	LLM Agents: Autonomy and task planning

	
	Week ten:
	LLMs Evaluation: Benchmarks (MMLU, HumanEval) and Metrics

	
	Week eleven:
	Safety and Alignment: Jailbreaking and Safety Guardrails

	
	Week twelve:
	Deployment: Quantization, Latency and Optimization

	
	Thirteenth week:
	AI Governance and Regulations (EU AI Act)

	
	Week fourteen:
	Practical work: Implementing a RAG system

	
	Week fifteen:
	Presentation of final projects and evaluation

	LITERATURE
	Literature main:
· Tunstall, L., von Werra, L., & Wolf, T. (2022). Natural Language Processing with Transformers. O'Reilly Media. ISBN: 978-1098136796.
· Rothman, D. (2024). Transformers for Natural Language Processing. Pact Publishing. ISBN: 978-1805121749.
Recommended literature:
· Vaswani, A., et al. (2017). Attention Is All You Need. (Basic research article).

	Teaching methodology
	· Lecture
· Discussion
· Group work hours
· exercise
· Homework
· Real- world projects

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


	ACTiViTY
	hour
	Days/ weeks
	TOTAL

	Lecture
	2
	15
	30

	Exercise sessions
	2
	15
	30

	Practical work
	
	
	

	Official hours
	0.17
	6
	1

	Field work
	
	
	

	Midterms, seminars
	4
	2
	8

	Homework
	1
	10
	10

	Self-study
	1
	10
	10

	Final exam preparation
	5
	1
	5

	Time spent on exams
	2
	2
	4

	Projects, presentations, etc.
	1
	2
	2

	TOTAL
	
	
	100




	ASSESSMENT
		Teaching methodology:
( according to Statute and Regulation of Bachelor studies )


	Tests / Colloquiums
	

	Practical test during exercises
	20%

	Seminar work
	40%

	Interpretation and presentation of artistic creation and other works
	-

	Assignments and other subjects during the semester
	-

	Professional activities
	-

	Other (to be specified) -
	-

	Final exam
	40%




	policies academic
	Essential instructions;
Regular attendance of students during lectures and course exercises is mandatory. All seminar papers that must be submitted in written form must be in printed format. It is mandatory that the visual and substantive aspect of the required papers be fully respected. Furthermore, it is mandatory that all papers fully adhere to the rules of spelling of the language and APA style for citing sources.

Other instructions:
Students are required to prepare their seminar papers independently.
There will be no tolerance for cases where students have copied materials written by someone else or from the internet without a detailed citation and source.
All cases where the source is not mentioned are treated as plagiarism and will accordingly be negatively evaluated during the student's final evaluation.

Ethics in teaching:
Active student participation in lectures
Participation in discussions and comments
Mandatory independent work using alternative sources of information
Respecting the lecture schedule and not using cell phones during lectures.
Low tolerance for delays and skipping classes without valid reasons.
The distribution of slides and teaching materials is done by the teacher.	

TIME
Deadlines for submitting seminars are agreed upon in advance with students;
Students must submit their work within the specified deadline for submission.
Failure to be present when the assignment is explained does not excuse the student from failing to submit the seminar paper.
In the event of any anticipated travel or absence, the student must submit the assigned seminar work in advance.
The student has the right to seek consultation with the lecturer whenever he deems it reasonable and necessary for the performance of his work.



Mitrovica
											Course provider :

        	                                                        
          

                                                                                               		____________________________
                                                                                                     (Signature)

image1.png




