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	Field of study: Computer Science

	Subject: Operating systems

	Educational profile: practical

	Level of education: undergraduate studies

	Number of hours 
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(w/w/lab/pr/e)*
	
	
	16w / 16lab
	16w / 16lab
	
	
	

	Part-time studies
(w/æw/lab/pr/e)
	
	
	12w / 12lab
	12w / 12lab
	
	
	

	LANGUAGE OF INSTRUCTION
	Polish

	LECTURER

	Dr.-Ing. Świtała Paweł, M.Sc. Kokosza Adrian

	FORM OF ACTIVITIES

	Lecture, laboratory, consultation

	SUBJECT OBJECTIVES

	To familiarise students with the concept of construction and operation of modern operating systems implemented in the PC environment and various types of peripheral devices.

	Reference to learning outcomes
	Description of learning outcomes
	Means of verification of the effect
learning

	Directional effect
	PRK
	
	

	NEWS

	INF_W05
	P6S_WG
	The student knows and understands the concepts related to the architecture of operating systems. Understands the architecture of a modern operating system. Knows the differences of operating system design for different types of devices.
	· Quiz
· Test
· Discussion during the lectures
· Working in groups

	INF_W05
	P6S_WG
	Knows the security mechanisms for operating systems.
Understands the need to adequately secure operating systems. 
	· 	Quiz
· 	Test
· 	Discussion during the lectures
· 	Working in groups

	INF_W05
	P6S_WG
	The student understands the structure and role of the operating system network stack, the role and type of network communication protocols used.
	· Quiz
· 	Test
· 	Discussion during the lectures
· Working in groups

	SKILLS

	INF_U05
INF_U06

	P6S_UW

	The student is able to assess business needs in the area of operating systems functionality. 
	· Quiz
· 	Test
· 	Discussion 
· Working in groups

	INF_U11
	P6S_UW
	Can select an operating system according to needs and functional requirements.
	· Quiz
· 	Test
· 	Discussion 
· Working in groups

	SOCIAL COMPETENCES

	INF_K02
	P6S_KK
	The student is prepared to recognise the importance of the role of IT in enhancing the productivity of colleagues and increasing the business efficiency of the organisation
	· Observation of students during classes

	Student workload (in teaching hours 1h =45 minutes)** 


	Stationary
attendance at lectures = 32
participation in exercises/laboratories =  32
Preparation for exercises/laboratory = 54
lecture preparation = 54
exam preparation/assessment =  20
implementation of project tasks =
e-learning =
credit/examination = 2
other (consultation) = 8
TOTAL: 200h
Number of ECTS credits: 8
of which in practical classes:4
	Part-time
attendance at lectures = 24
participation in exercises/laboratories =  24
Preparation for exercises/laboratory = 64
lecture preparation = 64
exam preparation/assessment =  20
implementation of project tasks =
e-learning =
credit/examination = 2
other (consultation) = 8
TOTAL: 200h
Number of ECTS credits: 8
of which in practical classes:4

	PREREQUISITES

	Completion of the course Computer Systems Architecture

	SUBJECT CONTENT
(broken down into 
face-to-face and e-learning classes)


	Content delivered in a face-to-face format:
Lecture: 
First semester:
Introduction to operating systems
· Introduction (operating system definitions and functions).
· Computer system organisation (hardware ) including:
· equipment 
· device controllers.
· Interruptions.
· Interaction with the device and processor
· Bootstrap programme
· I/O structure 
· Pools, interrupts and DMA
· How to resolve an interrupt using an interrupt vector.
· Computer System Architecture		
· Single-processor systems
· Multiprocessor systems
· Parallel system
· Closely coupled.
· advantages of using a multi-processor system
· Operating System Structure
· Operation of the operating system
· Dual Modes operations
· Clock
· Process management
· Storage management
Processes
· Process concept, PCB, process status
· Process planning (long, medium and short term planning)
· Process operations
· Inter-process communication 
· How and why?
· Inter-process communication techniques
· Transmission of messages
· Shared memory
· Client server 

Processor time planning
· introduction and objectives
· preventive and non-preventive planning
· planning criteria
· Algorithms
· FCFS
· SJF + Prediction of next burst of SJF
· Priority Scheduling
· RR
· Multilevel Queues
· Multilevel feedback.
· (Exclude thread scheduling)

Process synchronisation
· Introduction and background
· Problem with the critical section (C.S.)
· Conditions for dissolution of C.S.
· Algorithms
· Peterson
· Hardware support
· Semaphores
Main memory management
· introduction
· Basic memory management equipment
· Address link
· Swapping
· Continuous allocation (based on fixed and variable partitions) 
· Relocation and security problems
· Fragmentation
· Discontinuous allocation
· Paging + equipment operation
· Segmentation
· Paging with segmentation

Second semester:

Virtual memory
· Introduction
· Demand paging
· Basic concept
· Demand paging performance
· Page substitution algorithms.
· Frame allocation.
· Allocation algorithms
· Thrashing and its causes
· Thrashing detection

File system
· File system structure
· implementation of
· Partitioning and mounting
· Allocation methods
· Continued 
· Linked
· Indexed
· Free space management
· Bit vector
· Combined list
· Grouping
· Counting
· Reliability and file sharing

Migro device operating systems
· Introduction
· Dilemmas of operating system organisation for micro devices
· Optimisation of resources
· Network stack and communication protocols

Network operating systems
· TCP/IP stack
· IPC communication
· External communication
· Communication protocols
· Distributed communication synchronisation algorithms

Security of operating systems
· Access control model for operating systems
· Rights and permissions in operating systems
· Sicky bit's
· Kerberos
· Cryptography in operating systems

Virtualisation of operating systems
· Introduction to the concept of virtualisation
· Types of virtualisers (type 1 -3)
· Resource management dilemmas for virtualised environments
· Virtualisation of networks, data storage

Operating system architecture in cloud computing
· Introduction to cloud services
· IaaS vs PaaS
· Split responsibility model
· Operating system stack
· High availability and replication of operating systems in the cloud

Micro-services and distributed systems
· Introduction
· The concept of micro-services
· Resource management in a microservice model

   Lab:
1st semester:
· Linux installation. 
· Handling streams, pipelines and processes in Linux
· Network configuration, SSH protocol, package installation
· Resource management, disks, mounting, formatting
· Linux user management
· Bash scripts
2nd semester:
· Windows installation
· Windows user management
· Disk management, RAID arrays
· Network shares, encrypted resources, EFS
· Adding and managing Windows services


	LITERATURE 
COMPULSORY

	· Silberschatz, Galvin, Gagne. Fundamentals of operating systems ed. 9. WNT - Wydawnictwa Naukowo-Techniczne 
· William Stallings, Operating Systems. Architecture, operations and design. 9th Edition, Helion 2018
· Evi Nemeth, Garth Snyder, Trent R. Hein , Ben Whaley , Dan Mackin: Unix and Linux. A systems administrator's guide. 5th ed. Helion Publishers, 2018
· Dennis Matotek, James Turnbull, Peter Lieverdink: Linux Professional System Administration. Helion Publishing House, 2018


	LITERATURE 
SUPPLEMENTARY
(including min. 2 items in English; book publications or articles)
	· Remzi H. Arpaci-Dusseau and Andrea C. Arpaci-Dusseau (University of Wisconsin-Madison); Operating Systems: Three Easy Pieces - http://pages.cs.wisc.edu/~remzi/OSTEP/
· Linux Security Cookbook, Daniel Barrett, Richard Silverman, Robert Byrnes, "O'Reilly Media, Inc.", 2003 - 311
· Microsoft Windows Security Essentials, Darril Gibson, Publisher Wiley, 2011
· Sosna Ł.: Linux. Commands and commands. Wyd. Helion, 2010
· https://www.edx.org/course/computer-hardware-and-operating-systems

	TEACHING METHODS
(broken down into 
face-to-face and e-learning classes)
	In direct form:
· Lecture, video, discussion, quiz (colloquium)
· Practical tasks - laboratory, case study, brainstorming
In the form of e-learning: not applicable


	LEARNING AIDS
	· Multimedia projector, whiteboard, Virtual box, Vmware, Docker

	PROJECT
(insofar as it is carried out as part of a course module)
	Not applicable

	FORM AND CONDITIONS OF PASSING
(broken down into 
face-to-face and e-learning classes)
	· Lecture - examination, 
· laboratory - pass/fail
· Oral/written/on-line examination
· Colloquium. Correct answers to at least 50% of questions.



