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The University of Jordan 

School of Engineering 

Computer Engineering Department 

Fall Term 2019/2020 

 
Course 

 
Real-Time Computer Control – 0907533 (3 Cr. – Elective Course) 

Catalog Description The course helps the student gain an advanced-level understanding of real-time 
control systems. The course will focus on real-time embedded systems based on ARM 
processors as a case study to cover the concepts related to real-time and digital 
control. The course will focus on system design and implementation. It covers wide 
topics related to real-time systems interfacing, scheduling, and programming. It also 
introduces basic concepts related to feed-back control systems, their design, stability, 
and analysis.  

Prerequisites by 
Course 

Embedded Systems (0907333) 

Prerequisites by 
Topic 

Students are assumed to have good background in mathematics, particularly, 
calculus, linear algebra, and differential equations. Students must know the basic 
principles of linear systems and signals, Fourier and Laplace Transforms. 
Additionally, students should have good programming skills, preferably, using 
Embedded C/C++ and MATLAB. However; we shall use MATLAB libraries to 
handle the math during system design. 

Textbooks 
No specific textbook, we will rely on course sheets, datasheets, product manuals, 
online resources and videos. 

 
References 

1. Harder et al. “A practical Introduction to Real-Time Systems for Undergraduate 
Engineering”, University of Waterloo, 2018 Available for free on authors’ website. 

2. Qing Li and Caroline Yao, “Real-Time Concepts for Embedded Systems”, 2003 
3. Cottet et al, “Scheduling in Real-Time Systems”, 2002, Wiley and Sons. 
4. Dorf and Bishop, “Modern Control Systems”, 13th Edition, 2017, Pearson Hall 
5. K. Ogata, “Modern Control Engineering”, 5th Edition, 2010, Pearson Hall 

Course Website http://drsuyyagh.com/courses/ 

Schedule & Duration 14 weeks; 42 lectures, 60 minutes each; (including exams)  

Student Material Class handouts, datasheets and manuals, some instructor keynotes, selected YouTube 
videos, and access to a personal computer and the internet. 

College Facilities Classroom with whiteboard and projection display facilities with speakers, library, 
and computer laboratory. 

Course Objectives The objectives of this course are: 
1. Introduce students to the concepts of real-time systems, their types, software 

and hardware requirements, and scheduling techniques. 
2. Introduce students to the practical techniques in developing and programming 

an embedded real-time system based on modern embedded processors (ARM 
Cortex-M), and commercial/industrial RTOS. 

3. Introduce students to advanced system interfacing concepts. 
4. Introduce students to the main types of control systems and their modern 

digital implementations, basic analysis, concepts of stability and digital 
control. 

https://ece.uwaterloo.ca/~dwharder/icsrts/Lecture_materials/A_practical_introduction_to_real-time_systems_for_undergraduate_engineering.pdf
http://drsuyyagh.com/courses/
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Course Outcomes 

and Relation to ABET 

Program Outcomes 

Upon successful completion of this course, a student should be able to: 
1. Analyze the requirements for the development of real-time embedded control 

application. [6] 
2. Design and Implement a real-time control system using modern tools and 

hardware subject to timing, complexity, and stability constraints. [2] 
3. Use Embedded C, RTOS, MATLAB Libraries, and system peripheral software 

drivers to analyze and develop modern real-time control systems. [1] 

Course Topics • Introduction to Real-Time Systems 
• Hardware and Software Requirements for Real-Time Systems 
• System Interfacing: ADC, DAC, Sensors, Filters, and sensor fusion algorithms. 
• Review of Embedded C programming 
• Real-Time Tasks and Threads 
• Real-Time Scheduling and RTOS 
• Tasks Synchronization, Signals, Mutexes and Semaphores 
• Control Systems (Feedback Systems, Transfer Functions and Modelling) 
• System Analysis, Stability, and PID Controllers 
• Overall Digital Control System design and analysis 
• If time permits, we will cover more broad and advanced topics (e.g. distributed 

control and real-time communication). 

  Computer Usage Practical aspects of the course are covered in class and through the term project. 
 

Important Dates Date Event 
 

Sunday, 22nd September 2019 Classes Begin 

Between 3rd-21st November 2019 Midterm Exam 

Wednesday, 18th December 2019                              Project Due 

Tuesday, 31st December 2019 Last Lecture 

Between 5th-13th Jan 2020 Final Exam 

Policies • Attendance is required. Class attendance will be taken every class and the 
university’s polices will be enforced in this regard. 

• All submitted work must be yours 
• Cheating and plagiarism will not be tolerated 
• Check the instructor website for material and announcements  

• Check department announcements at: 
http://www.facebook.com/pages/Computer-Engineering- 
Department/369639656466107 for the program announcements. 

 

Assessments Exams and term project, Quiz or presentation 

 
Grading policy                   Quiz or ‘topic research and presentation’          5% 
                                                 Term project/ Project report 10%/5% 

Midterm Exam 30% 
Final Exam 50% 

Instructors Dr. Ashraf Suyyagh 

Email: a.suyyagh@ju.edu.jo  
                              dr.suyyagh@gmail.com 
Homepage: http://drsuyyagh.com 
Office Hours:   Monday                             11:00 - 12:30  
                              Tuesday: 12:00 – 1:00  
                             (Tentative, check website for updates) 

Time and Location Section 1: Sun, Tus, Thu: 11:00–12:00, Computer Applications Lab 

 

 

http://www.facebook.com/pages/Computer-Engineering-Department/369639656466107
http://www.facebook.com/pages/Computer-Engineering-Department/369639656466107
http://www.facebook.com/pages/Computer-Engineering-Department/369639656466107
mailto:a.suyyagh@ju.edu.jo
mailto:dr.suyyagh@gmail.com
http://drsuyyagh.com/
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Program Outcomes (PO) – New per the 2019/2020 cycle 

 

1 
an ability to identify, formulate, and solve complex engineering problems by applying principles of 
engineering, science, and mathematics 

2 
an ability to apply engineering design to produce solutions that meet specified needs with consideration 
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic 
factors 

3 an ability to communicate effectively with a range of audiences 

4 
an ability to recognize ethical and professional responsibilities in engineering situations and make 
informed judgments, which must consider the impact of engineering solutions in global, economic, 
environmental, and societal contexts 

5 
an ability to function effectively on a team whose members together provide leadership, create a 
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives 

6 
an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 
engineering judgment to draw conclusions 

7 an ability to acquire and apply new knowledge as needed, using appropriate learning strategies 
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