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	Course title:
	EMBEDDED AND REAL-TIME SYSTEMS
	Course code:

	Cycle level, year of study, semester
	Undergraduate academic study – First cycle
	year: IV / semester: VII

	Course coordinator:
	Prof. Dr. Elmir Babovic

	Contact details:
	E-mail: elmir.babovic@edu.fit.ba | Phone: +387 61 279 219

	Total number of course hours per semester:
	Lectures per week: 3
	Exercises per week: 3 
	Total: 210

	ECTS credit value:
	7 ECTS

	Home qualification:
	Bachelor of Information Technologies (180 ECTS)

	Course status:
	Mandatory

	Prerequisites:
	

	Access restrictions:
	FIT students only

	ECTS justification:
	The number of ECTS credits corresponds to the number of hours required to complete teaching activities and exam preparation.

	Course objectives:
	The aim of the course is to enable students to independently perform professional tasks in an industrial environment from a software engineering perspective.

	Learning outcomes and competencies:
	He/She is able to independently perform the analysis and design of real-time and embedded systems. He/She is familiar with contemporary trends in the field of microcontrollers and PLCs.
He/She is capable of using tools and methods for the implementation of electronic components, microprocessor-based embedded devices, and PLC systems, as well as integrating them with production processes and/or automated systems in real-world environments.

	Indicative course content:
	Introduction to real-time and embedded systems
Real-time constraints
Classification and types of real-time systems
Characteristics of RT systems
Embedded and real-time systems in practice
Real-time system design
Finite-state machines
High-level languages and assembly
Ladder logic and FBD programming
Concurrent processes
Scheduling
Real-time clock
Interrupts
Real-time control

	Teaching and learning methods:
	Lectures, presentations, exercises, and practical work using development environments based on ARM Cortex RISC processors (Raspberry Pi platform), ATMEL AVR processors (Arduino platform), and industrial Schneider PLC systems.

	Other student obligations:
	project

	Assessment method and grading:
	Written exam – 50%
Oral exam – 50%

	Basic literature and online resources:
	1. Teching materials: lectires, excercises and workshopson DLWMS.
2. Dragan Milićev - Programiranje u realnom vremenu
3. Grehan, Moote, Cylax -  Real-time Programming, Addison Wesley
4. Giorgio C. Buttazzo - Hard Real-Time Computing Systems, Springer
5. Qing Li - Real-Time Concepts for Embedded Systems, CMP Books
6. E. A. Lee and S. A. Seshia - Introduction to Embedded Systems - A Cyber-Physical Systems Approach

	Quality assurance and course performance monitoring:
	Anonymous student surveys on the quality of the teaching process, course content, and instructors.



