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	Course: Computer architecture

	Educational profile: general/practical

	Education level:  I-cycle studies

	Number of hours per semester
	1
	2
	3

	
	I
	II
	III
	IV
	V
	VI

	Full -time studies

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

	Part-time studies

(L/C/lab/pr/e)
	
	
	
	
	
	

	CLASS LANGUAGE
	English

	LECTURER


	Bartłomiej Zieliński, PhD, DSc

	FORM 


	Lecture

	COURSE OBJECTIVES
	Students get acquainted with foundations of microprocessor systems, microprocessor architectures, microcontrollers, input/output circuits, and selected properties of modern microprocessors.


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

	Field-related learning outcome
	PQF
	
	

	Knowledge

	INF_W02
	P6U_W
	The student knows and understands the principles of computer and microprocessor system structure and operation
	Final work (essay)


	
	
	
	

	Skills

	INF_U01
	P6U_U
	The student is able to use an available sources and documentation and can design a simple microprocessor system
	Final work (essay)


	
	
	
	

	Social competences

	INF_K01
	P6U_K
	The student is aware of the scope of their knowledge and skills and is able to objectively assess their own competences.
	Opportunity to review and discuss comments concerning the submitted examination work.



	
	
	
	

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

	Full- time

Participation in lectures = 16
Participation in classes = 

Preparation to classes = 

Preparation to lectures = 16
Preparation to an examination = 

Project tasks = 16
e-learning =

Credit/examination = 2
others  (indicate which) = 

TOTAL: 25
ECTS points: 2
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
	

	COURSE CONTENT

(Division into contact hours and e-learning)
	Contact hours:

1. Microcomputer and microprocessor. Principles of von Neumann architecture. Arithmetical-logical unit. Accumulator, flags. Machine and command cycle. Addressing modes.
2. Data exchange between the microprocessor and its environment. Polling, interrupts, DMA. Devices addressing – separate I/O and memory-mapped I/O.
3. Single-chip microcomputer 8051 – general architecture. Pins, basic machine cycles. Internal RAM. Special registers. ALU, flags. Interrupts.

4. Single-chip microcomputer 8051 – built-in peripherials. Timer/counter circuit. Serial port. Interrupt controller. Low power modes
5. Input/output devices. Programmable circuit 8255 – structure, operation modes, registers, programming, applications. Advanced functions of parallel I/O devices.Serial transmission circuit 8251 – structure, operation modes, registers, programming. Timer-counter unit 8253 – structure, operation modes, registers, programming.

6. Interrupt and DMA controllers. Interrupt controller 8259A – structure, operation modes, registers. Examples of daisy-chain and cascade connections. Cooperation with 8-bit and 16-bit microprocessors. DMA controller 8237. Structure, operating modes, registers, programming. Advanced functions of DMA controllers.

7. Memory management in protected mode. Logical and physical addresses. Segmentation – segment descriptors, descriptor registers. Paging – page directory structure, directory elements, TLB buffers. Task protection. Task state segment. System segments and gates descriptors. Interrupts and exceptions. Interrupt table in real and virtual mode.
8. Improving microprocessor efficiency. Pipelining. Superscalar microprocessor. Command dependencies solving. Branch prediction. BTB table, static and dynamic methods. Code optimisation. Cache – connection to the microprocessor, organisation. MESI protocol.
E-learning:

Lactures  may be conducted remotely. Presentation materials are made available to students via the Moodle platform.

	LITERATURE

(compulsory reading)
	1. Tanenbaum A. S.: Structured Computer Organization. Pearson Education, 2006

2. Stallings W.: Computer Organization and Architecture. Designing for Performance. Prentice Hall, 2003.

3. Mazidi M. A., Mazidi J. G.: The 80x86 IBM PC & Compatible Computers (Vol. I & II). 3rd ed. Prentice Hall 2000

	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	1. Prince B.: High Performance Memories. New Architecture DRAMs and SRAMs - evolution and function. John Wiley & Sons, 1996

2. Heffer D. E., King G. A., Keith D. C.: Basic Principles and Practice of Microprocessors. Edward Arnold Publishers Ltd., London 1981

3. Klingman E. E.: Microprocessor Systems Design. Prentice Hall, 1977

	SCHOLARLY PUBLICATIONS BY PERSONS WHO CONDUCT CLASSES, WHICH ARE RELATED TO THE MODULE SUBJECT 
	· Zieliński B.: A Comparison of Proximity Sensors for a Bicycle-to-Car Distance Rangefinder. International Journal of Electronics and Telecommunications, Vol 67, No 2 (2021), pp. 277-282. DOI: 10.24425/ijet.2021.135976
· Zieliński B., Grabowski M.: Some experience with upgrading Wi-Fi modules in PC laptops. International Journal of Electronics and Telecommunications, Vol 72, No 2 (2026), pp. 1-6. DOI: 10.24425-ijet.2026.157926

	TEACHING METHODS

(Division into contact hours and e-learning)

	Contact hours:
Problem-based lecture supported by practical examples.

E-learning:

Teaching materials made available through the Moodle platform.

	TEACHING AIDS
	Multimedia equipment

	PROJECT

(if implemented in the framework of a classes module)
	Project goal:

Topic of the project:

Project form:

	FORM AND CONDITIONS OF ASSESSMENT

(Division into contact hours and e-learning)
	A student passes the course upon obtaining a positive grade in all assessment components specified in the course syllabus, in accordance with the student assessment regulations of WSB University.




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

