
CSCE 4114 Embedded Systems (4 credit hours), Elective 
 
Catalog Description:  This course introduces students to the design and analysis of computer 
systems that interact with the built environment. Applications of these systems impact nearly 
every aspect of modern life. As part of the course, students will learn about architecture, 
software, and hardware aspects of embedded systems development. The design of  systems is a 
complex multi-objective optimization task, and students will develop an understanding of how to 
work within the parameters given to meet constraints (e.g. real-time deadlines, memory, disk, 
connectivity, power, etc.). 
 
Prerequisite:  CSCE 2214 Computer Organization with a grade of C or better. 
 
Corequisite: Lab component 
 
Textbook/required materials:   

• Frank Vahid, Tony Givargis, Bailey Miller, Programming Embedded Systems, Zybook; 
2019 Edition. 

• (Optional) Marilyn Wolf, Embedded System Interfacing: Design for the Internet-of-
Things (IoT) and Cyber-Physical Systems (CPS), Elsevier; 2019 Edition. 

 
Goals: The goal of the class is to understand embedded system design through theoretical and 
practical curriculum that focuses on the hardware and software aspects of system control. 
 
Student Learning Outcomes. By the end of this course students will be able to: 

• Describe the characteristics of embedded systems as well as the challenges related with 
their design 

• Summarize the key components of an embedded system as well as their interactions 
• Identify and formalize design goals (cost, power, time-to-market, etc…)  
• Choose the right model and tools for capturing and analyze complex embedded systems 
• Conduct a project in team and present the results in a fundamental way 
• Evaluate a produced design and identify where improvements to the design could be 

made to improve one or more design parameters 
 
Topics covered: 

• Introduction to embedded systems (1 week) 
• Processor Technologies (CPU, Microcontroller, DSP, SoCs) (2 weeks) 
• Peripherals (timers, ADC, key pad, displays, PWM, etc…) (1 week) 
• Interfacing (Bus, Interrupts, DMA, etc…) (2 weeks) 
• Memories (RAM, ROM, EEPROM, Flash, NVRAM, etc…) (2 weeks) 
• Specification and Modeling (Statecharts, PetriNets, etc…) (2 weeks) 
• Applications (Control, Imaging, Networking, etc…)  (2 weeks) 
• Selected topics (Trends, OS and Compiler for ES, etc…) (2 weeks) 

 
Grading 
The grading in this course will be distributed as follows. 



• Homework: 40% 
• Labs:  25% 
• Midterm: 12% 
• Final:  18% 

 
Academic Dishonesty Policy 
As a core part of its mission, the University of Arkansas provides students with the opportunity 
to further their educational goals through programs of study and research in an environment that 
promotes freedom of inquiry and academic responsibility. Accomplishing this mission is only 
possible when intellectual honesty and individual integrity prevail. Each University of Arkansas 
student is required to be familiar with and abide by the University's ‘Academic Integrity Policy’ 
at honesty.uark.edu. Students with questions about how these policies apply to a particular 
course or assignment should immediately contact their instructor. 
 
Class / laboratory schedule: 

• Project 1: IDE design process (1 week) 
• Project 2: HW/SW integration (2 weeks) 
• Project 3: Problem Specification (2 weeks) 
• Project 4: Development, Documentation and Demonstration (5 weeks) 

 
Relationship of course to Computer Engineering Program Student Outcomes:  

• CE1. An ability to identify, formulate, and solve complex engineering problems by 
applying principles of engineering, science, and mathematics. 

• CE2. 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.  

• CE5. 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. 

• CE6. An ability to develop and conduct appropriate experimentation, analyze and 
interpret data, and use engineering judgment to draw conclusions. 

 
 

 
Prepared by:  Alexander Nelson      Date:  August 24, 2019 
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