	WSB University

	Field of study: Computer Science

	Course: Computer Systems Virtualization

	Educational profile: general/practical

	Education level:  I -cycle studies

	Number of hours per semester
	1
	2

	
	I
	II
	III
	IV

	Full -time studies

(L/C/lab/pr/e)
	
	
	
	

	Part-time studies

(L/C/lab/pr/e)
	16lab
16L
	
	
	

	CLASS LANGUAGE
	English

	LECTURER


	PhD Eng Anna Wójcicka

	FORM 


	Lecture, Laboratory

	COURSE OBJECTIVES
	The aim of the course is to provide theoretical and practical knowledge of various virtualization technologies and the principles of their operation. Students will become familiar with different virtualization methods, including hardware, system, network, and application virtualization.

As part of the course, students will learn how to configure and manage the components of a virtual IT environment and will become familiar with the principles of configuring individual elements of computer systems. Particular emphasis will be placed on the efficient use of resources, ensuring security, and optimizing the virtual environment.

The knowledge acquired will enable students to independently implement, administer, and monitor virtualization-based infrastructure, which is essential in modern data centers, cloud computing, and enterprise IT infrastructure management.

	Reference to learning outcomes
	Description of learning outcomes  
	Verification of learning outcomes  

	Field-related learning outcome
	PQF
	
	

	Knowledge

	INF2_W01 

	P7S_WG 

	The student knows and explains the fundamental concepts, mechanisms, and architectures of computer systems virtualization.

The student understands the principles of operation of virtual machines, containers, hypervisors, and cloud-computing models.

The student knows the principles of resource management, security, and performance optimization in virtualized environments.
	Exam,

Individual work, Discussion

	Skills

	INF2_U12 

INF2_U01 

	P7S_UW 

	The student is able to configure and manage containerized environments using Docker and Docker Compose.

The student is able to design and implement an individual or group project in accordance with specified technical and functional requirements.

The student is able to test, evaluate, optimize, and document the implemented solution.
	Individual work, Discussion

	Social competences

	INF_K02 

INF_K01 
INF_K03 

	P7S_KR 

P7S_KR 

	The student is prepared to independently organize their work and take responsibility for the quality of the implemented project.

The student is ready to cooperate effectively with other team members when completing a group project.

The student recognizes the need for continuous development of knowledge and skills in virtualization, containerization, and cloud technologies.
	Individual work, Discussion

	Students’ own workload  (in didactic hours 1h=45 minutes)** 

	Full- time

Participation in lectures = 20
Participation in lectures = 20
Participation in classes = 16
Preparation to classes = 24
Preparation to lectures = 4
Preparation to an examination = 15
Project tasks =

e-learning =

Credit/examination =

others  (indicate which) = 

TOTAL:75
ECTS points:3
Including practical classes:
	Part-time

Participation in lectures = 

Participation in classes = 

Preparation to classes = 

Preparation to lectures = 

Preparation to an examination = 

Project tasks =

e-learning =

Credit/examination = 
others  (indicate which) = 

TOTAL:

ECTS points: 
Including practical classes:



	PREREQUISITES
	The student should have basic knowledge of operating systems, networking technologies, distributed computing, information systems security, and databases.

The student should also be able to obtain information from the indicated sources.

	COURSE CONTENT

(Division into contact hours and e-learning)
	Content delivered in an e-learning format:
1. Introduction to Computer Systems Virtualization: definition and significance of virtualization, history of virtualization technology development, applications, and benefits of virtualization.

2. Overview of Virtualization Technologies: hardware, system, network, and application virtualization; overview of popular hypervisors, such as VMware, Hyper-V, KVM, and Xen; comparison of virtualization architectures.

3. Structure and Operating Principles of Virtual Machines: virtual machine components, including CPU, RAM, disk, and network; the process of launching and managing virtual machines; differences between full virtualization, paravirtualization, and containerization.

4. Management and Configuration of Virtual Disks: types of virtual disks, disk-space allocation mechanisms, and storage performance optimization.

5. Overview of Key Functions Supporting the Operation of a Virtual Environment.
6. Introduction to Virtualization in Cloud Environments: cloud computing models, including IaaS, PaaS, and SaaS; overview of cloud service providers, such as AWS, Microsoft Azure, and Google Cloud; integration of on-premises virtualization with cloud infrastructure.

7. Security of Virtualization and Cloud Environments: basic threats and security mechanisms, access-rights management and security policies, backups, and data-recovery strategies.

8. Practical Aspects of Deploying and Managing a Virtual Environment: case studies of virtualization implementations, tools for managing virtual environments, and current trends and the future of virtualization technologies.

Laboratory:

1. Introduction to Containerization and the Docker Environment. Installation and configuration of Docker, basic containerization concepts, starting and stopping containers, managing images, and using public image repositories.

2. Creating and Configuring Custom Docker Images. Preparing a Dockerfile, building custom images, configuring environment variables, mapping ports, managing volumes, and ensuring persistent application data.

3. Building a Multi-Container Environment Using Docker Compose. Creating and configuring an application composed of several cooperating services, defining container networks, integrating the application with a database, and managing the entire environment using Docker Compose.

4. Individual Containerized Environment Project. Independent design and implementation of a containerized environment for a selected application. The project includes preparing Docker images, configuring services, networks, and volumes, ensuring data persistence, deploying a multi-container environment, and preparing implementation documentation


	LITERATURE

(compulsory reading)
	· System documentation for service-oriented systems and distributed environments.

· White papers discussing specific mechanisms and technologies.

	TEACHING METHODS

(Division into contact hours and e-learning)

	Contact hours:
Individual project. Case study.
 E-learning:
Problem-based lecture supported by a multimedia presentation.

Didactic discussion.

	TEACHING AIDS
	Multimedia presentation, software

	PROJECT

(if implemented in the framework of a classes module)
	The aim of the individual project is to develop students’ practical skills in designing, implementing, configuring, and testing a containerized IT environment using Docker and Docker Compose.

The project topic may be selected by the student. The project involves developing a functional application in accordance with the specified technical and functional criteria. The application should consist of several cooperating services, use appropriate container images, networks, volumes, and environment variables, and ensure data persistence.

The student is also required to prepare technical documentation describing the system architecture, configuration, deployment procedure, and the operation of the implemented solution. The project should demonstrate the student’s ability to independently apply virtualization and containerization technologies to solve a specific practical problem.

	FORM AND CONDITIONS OF ASSESSMENT
(Division into contact hours and e-learning)
	The lecture concludes with an examination assessing the extent to which the learning outcomes related to theoretical knowledge have been achieved.

The laboratory grade is awarded on the basis of an individual project. The instructor may also permit projects to be completed in groups.

Laboratory and examination grades are awarded in accordance with the Study Regulations in force at WSB University and the adopted grading scale.


* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning
