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	1. Course title: Operating systems

	

	2. Code: 
	3. Type (lecture, practice etc.): lecture+seminar

	

	4. Contact hours: 2+2 hours per week
	5. Number of credits (ECTS): 5

	

	6. Preliminary conditions (max. 3): 
· 
· 
· 

	

	[bookmark: __Fieldmark__45_1016521800][bookmark: __Fieldmark__46_1016521800][bookmark: __Fieldmark__47_1016521800]7. Announced: |_|fall semester, |_|spring semester, |_|both 

	

	8. Limit for participants: 150 

	

	10. Responsible teacher (faculty, institute and department): 
Bodán Zaválnij PhD (Faculty of Science, Institute of Mathematics and Informatics, Department of Informatics) 

	

	11. Teacher(s) and percentage: 
	Bodán Zaválnij PhD
	50%

	
	Assigned tutor for the seminar
	50%

	
	
	

	
	
	

	
	
	

	

	12. Language: English

	

	13. Course objectives and/or learning outcomes: 
Objectives:
A The theoretical part of the course introduces the methods and tools of design and development of operating systems. The practical part establishes practical skill related to operating systems, illustrates the concepts and methods learned in the lectures in practice. 


	

	14. Course outline 
1. hét:  The concept and functionality of operating systems. The computer as a system and the operating system as a part of it. Multiprogramming, kernel and user modes, processes, resource management. Seminar: Types of operating systems. 
2. hét: The structure and parts of an operating system. System calls, system programs. Seminar: Installation of operating systems.
3. hét: Processes. States, scheduling queues, short-, mid- and long-term scheduling. Principles of interprocess communication. Seminar: command line and graphical interfaces of operating systems.
4. hét: Process schedulers. Scheduling algorithms. Preemtive and non-preemptive scheduling. Seminar: User-level file management.
5. hét: Problems of interprocess synchronization. Critical section, competing processes -- solutions. Mutexes and semaphores, hardware-supported solutions. Seminar: network settings.
6. hét: Deadlocks: their characteristcs, conditions of their appearance. Avoiding and resolving dedlocks. Seminar: First test.
7. hét: Memory management. Physical and logical (virtual) memory. Memory protection, hardware for memory management.  Paging. Paging on Demand. Seminar: User accounts and permissions.
8. hét: Basics of filesystems. File and directory operations. Directory structures. Seminar: File systems, RAID.
9. hét: Physical and logical structure of storage devices. RAID systems. Seminar: remote access solutions.
10. hét:  Principles of I/O (Input/Output). Programmed I/O, IRQ, DMA. Seminar:  System processes.
11. hét: Virtual machines, virtualization. Hardware supported virtualization, paravirtualization, partial virtualization, emulation. Seminar: Optimization of system processes.
12. hét: Protection of IT systems. Seminar: Hardware management.
13. hét: Summary and discussion. Seminar: Second test

	

	15. Mid-semester works
Each student handles a project-type task defined by the tutor, the solution requires about 14 working hours.

	

	16. Course requirements and grading 
The semester concludes in a colloquium. Only students passing the valuation of the seminar part are eligible for taking the colloquium. For the valuation of the practical part the solution of the bigger induvidual project type task, and optionally smaller homeworks are evaluated, the students are required to provide sulutions in an e-learning system . There are two written tests, each can be repeated once. The seminar mark is based on these activities.  The final mark is the mean of the seminar and colloquium marks.

	

	17. List of readings
[1] Silberschatz, Galvin, Gagne: Operating Systems Concepts (9th ed), Wiley 2013.
[2] Documentation of the studied systems

	

	18. Recommended texts, further readings 	Comment by troand: Ne (!) legyen itt megadva egyetlen magyar nyelvű forrás sem.
[3] Andrew S. Tanenbaum: Modern operating systems (2nd ed.), Prentice Hall, 2001.
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