
card of course
	Subject name
	Embedded Systems


1.  Location of the subject in the system of studies
	1.1. Programme
	Computer science

	1.2. Mode of study
	Full time studies

	1.3. Level of degree
	Bachelor degree

	1.4. Profile
	Practical


	1.5. Speciality
	-

	1.6. Lecturer responsible for the subject 
	Dr Tomasz Giżewski


2. General characteristic of the subject
	2.1. Connection with a subject group
	Directional/practical

	2.2. Total credits (ECTS)
	3

	2.3. Language of instruction
	English

	2.4. Semesters in which the subject is carried out
	IV

	2.5. Criterion for selection of listeners
	-


3. Learning outcomes and method of conducting classes

3.1.  Aim of the subject
	Lp.
	Aim of the subject

	
	

	C1
	Understanding the architecture and design of embedded systems.

	C2
	Acquiring programming skills and integrating software with hardware.

	C3
	Gaining knowledge and skills in designing embedded systems with a focus on reliability and efficiency.


3.1. Learning outcomes, divided into KNOWLEDGE, SKILLS AND COMPETENCIES, with reference to learning outcomes for an area(s) and a field of study

	Lp.
	Description of learing outcomes
	Reference to the 
learning outcomes (symbols)
	Form of teaching (Mark with a „X”)

	
	
	
	ST
	NST

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	After completing the subject, student in the range of KNOWLEDGE, know and understand

	W1
	One is familiar with the fundamental components of embedded systems, including microcontrollers, sensors, actuators, and communication interfaces.
	INF_W05

INF_W06 INF_W19
	X
	
	
	

	W2
	Understands how various microcontrollers function and how they are programmed, which encompasses an awareness of the differences between diverse architectures and platforms.
	
	X
	
	
	

	W3
	One is capable of designing and implementing functional algorithms and software to manage hardware resources in embedded systems, utilising programming languages such as C and C++.
	
	X
	
	
	

	W4
	Possesses knowledge that enables the analysis and evaluation of an embedded system in terms of its performance and reliability.
	
	X
	
	
	

	After completing the subject, student in the range of SKILLS, can

	U1
	Can independently design, prototype, and test embedded systems using industry-standard hardware and software tools. 
	INF_U01 INF_U02 INF_U03 INF_U04 INF_U05 INF_U06 INF_U07 INF_U08 INF_U20
	X
	
	
	

	U2
	Possesses the skills necessary to diagnose and resolve hardware and software issues in embedded systems. 
	
	X
	
	
	

	U3
	Understands the architecture and operation of real-time operating systems and can implement tasks, manage resources, and ensure real-time performance in embedded applications.
	
	X
	
	
	

	U4
	One is proficient in integrating and managing multiple communication standards such as I2C, SPI, USB, and Ethernet within an embedded system, facilitating effective communication between components and systems.
	
	X
	
	
	

	After completing the subject, student in the field of SOCIALx COMPETENCES, is able to

	K1
	Effectively communicates complex technical and engineering ideas in a manner that is comprehensible to various audiences, including colleagues from different fields, managers, clients, and individuals without a specialisation in technology.
	INF_K04
	X
	
	
	

	K2
	Is capable of cooperating within multidisciplinary teams, where various individuals contribute based on their specialised knowledge and experiences.
	
	X
	
	
	


3.3. Type of classes and number of hours - full time studies (ST), part time studies (NST) 
	Mode 
of study
	Lecture
	Exercises
	Project
	Workshops
	Lab
	Seminar
	Lectorate
	Using distan-ce learning methods and techniques in the form of ……………….
	Others
	ECTS

	ST
	15
	
	30
	
	
	
	
	
	
	3

	NST
	
	
	
	
	
	
	
	
	
	


3.4. Curriculum content (separately for each type of classes). Mark (X) how the content will be implemented (classes at the university or classes on the platform conducted using distance learning methods and techniques)
TYPE OF CLASSES: LECTURE
	Lp.
	Treść zajęć
	Reference to the subject 
learning outcomes 
	Sposób realizacji (zaznaczyć „X”)

	
	
	
	ST
	NST

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Overview of what embedded systems are, typical applications, and their significance in various industries.
	W1, K1, K2
	X
	
	
	

	2.
	Introduction to microcontrollers, differences between microcontrollers and microprocessors, basic architecture and functionalities.
	W1, W2, W3, K1, K2
	X
	
	
	

	3.
	Introduction to programming languages used in embedded systems, focusing on C and assembly languages, with basic programming exercises.
	W2, W3, W4, K1, K2
	X
	
	
	

	4.
	Detailed study of I/O programming, including handling of digital and analog inputs and outputs, interfacing with external devices.
	W1, W2, W3, W4,
	X
	
	
	

	5.
	Introduction to RTOS, tasks, threads, and processes. Discussion on how real-time operating systems manage resource allocation and task scheduling.
	W1, W4, \
	X
	
	
	

	6.
	Exploring how embedded systems handle interrupts, the role of interrupts in managing hardware resources, and writing interrupt service routines (ISRs).
	W4
	X
	
	
	

	7.
	Detailed instructions on interfacing with various sensors and actuators, covering both the theory and practical implementation tips.
	W3, W4
	X
	
	
	

	8.
	Examination of various communication protocols used in embedded systems such as SPI, I2C, UART, and CAN.
	W1, W2, W3, W4
	X
	
	
	

	9.
	Techniques for managing power and energy efficiency in embedded systems, including sleep modes, power cycling, and energy harvesting.
	W1, W2, W3, W4
	X
	
	
	

	10.
	Covering the complete design process from requirements gathering to implementation, focusing on design considerations, development tools, and debugging techniques. 
	W1, W2, W3, W4
	X
	
	
	


TYPE OF CLASSES: PROJECT
	Lp.
	Treść zajęć
	Reference to the subject 
learning outcomes 
	Sposób realizacji (zaznaczyć „X”)

	
	
	
	ST
	NST

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	O- Development of an algorithm to optimise energy consumption in an embedded system, utilising techniques such as detecting idleness and switching to low-power modes.
	U1, K1, K2
	X
	
	
	

	2.
	O- Designing a flowchart for an algorithm that enables a robot to avoid obstacles in real-time using ultrasonic sensors.
	U1, K1, K2
	X
	
	
	

	3.
	O- Creation of an algorithm for continuous monitoring and response to changes in environmental conditions (temperature, humidity) with alarm notifications.
	U1, U2, K1, K2
	X
	
	
	

	4.
	S- Construction and programming of a parking sensor that uses ultrasonics to measure the distance from an obstacle and emits an auditory signal as it approaches an object.
	U2, U3, K1, K2
	x
	
	
	

	5.
	S- Developing a project in a simulator that allows for the management of home heating based on readings from thermometers and user preferences.
	U2, U3, K1, K2
	X
	
	
	

	6.
	S- Development of a system on a simulation platform that monitors and optimises the use of energy generated by solar panels.
	U2, U3, K1, K2
	X
	
	
	

	7.
	P- Setting up the Arduino programming environment.
	U1
	X
	
	
	

	8.
	P- Implementation of a system using soil moisture sensors for automatic watering of plants based on their needs.
	U2, U3, U4, K1, K2
	X
	
	
	

	9.
	P- Development of an Arduino system using weather sensors to collect data and transmit it wirelessly to a local server or the cloud.
	U2, U3, U4, K1, K2
	X
	
	
	

	10
	P- Programming Arduino to function as an electronic lock opened with a PIN code entered via a numeric keypad.
	U2, U3, U4, K1, K2
	X
	
	
	


3.5. Methods of evaluation of learning outcomes (describe the methods of teaching and verification of learning outcomes and methods of documentation)
	Learning outcomes
	Methods of teaching
	Methods of verification of learning outcomes
	Methods of documentation

	KNOWLEDGE

	W1-W4
	Informational lecture

Conversational lecture

Lecture utilizing multimedia
	Oral response
	Report with listed questions and provided grades for each student individually

	SKILLS

	U1-U4
	Implementation of projects, in accordance with the task topics.
	Report on prepared exercises 
	PUW archive

	SOCIAL COMPETENCES

	K1-K2
	Activity and cooperation
	Observation of work and evaluation of the report
	PUW archive


3.6. Criteria for assessing the achieved learning outcomes

	Learning outcome
	For a grade of 3 student knows and understands/can/is able to:
	For a grade of 4 student knows and understands/can/is able to:
	For a grade of 5 student knows and understands/can/is able to:

	W
	60-75% of the knowledge indicated in the learning outcomes
	76-90% of the knowledge indicated in the learning outcomes
	91-100% of the knowledge indicated in the learning outcomes

	U
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes

	K
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes
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5. Byte Craft Limited, "First Steps with Embedded System," Phaedrus Systems. Available: www.phaedsys.com. [Accessed: April 23, 2024].
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4. Student’s workload – balance of credits (ects)
	Student’s activity
	Student’s workload 

	
	ST
	NST

	CONTACT HOURS (activities that require direct participation of an academic teacher)
	45
	

	Classes provided by the study plan
	45
	

	Consultation (min. 10% of  hours provided for any form of classes)
	2
	

	STUDENT’S OWN WORK
	30
	

	Preparation for class, preparation of project work/presentations/etc
	15
	

	Preparation for passing the classes
	15
	

	TOTAL STUDENT WORKLOAD
	75
	

	Credits (ECTS) for a subject
	3
	


	Date of last change 
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