
Establish a Bachelor of Science in Embedded Systems and Internet of Things 
(PCC 18037) 

ISSUE 

The Department of Electrical Engineering within the A. James Clark School of Engineering (Clark 
School) proposes to establish a Bachelor of Science degree program in Embedded Systems and 
Internet of Things.  The concept of “embedded systems” is commonly associated with the hardware 
and software used in devices that operate as part of a larger computing system.  These systems are 
becoming more prevalent in household, healthcare, and transportation systems, as well as industrial 
applications such as power and manufacturing.  The proposed program goes beyond the scope of 
embedded systems into the realm of what is known as the “Internet of Things” (IoT), which includes 
smart devices, communication systems and protocols, system architecture, data collection and 
analysis using so-called edge and cloud computing platforms, and applications.  At the foundation of 
the IoT infrastructure are the microelectronic circuits that perform data acquisition, signal 
processing, and communications within a device, along with the software codes that determine their 
functions. These circuits, collectively called smart devices, are interconnected with the network from 
which applications are implemented.  The proposed program will provide students with a solid 
foundation in the key emerging technologies of the IoT. 

This program will be offered at the Universities of Shady Grove and is mainly intended for students 
who have completed an associate’s degree from a Maryland public community college.  The 
program will be supported through a targeted enhancement-funding request to the State of 
Maryland, and through tuition revenue.  Reallocated funds assume support from the state’s 
Workforce Development Initiative targeted towards programs to be delivered at the Universities at 
Shady Grove. 

Students applying to the program will need to have completed 60 degree credits, all major courses 
with a minimum grade of C-, and all lower-level General Education requirements.  Students must 
also meet the Clark School requirements for admission to a Limited Enrollment Program.   

The program will offer courses at the 300 and 400-level, which constitute the junior and senior year 
of the program.  The curriculum will require 43 credits of core courses and 18 credits of program-
specific electives.  Students will be able to focus these major electives into one of the following 
specializations: Hardware, Computational, or Security.  The department expects that graduates will 
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be in high demand in such occupational areas as computer developers, computer systems analysts, 
network architects and administrators, information security analysts, information systems analysts 
and computer programmers. 
 
This proposal was approved by the Senate Programs, Curricula, and Courses committee on 
November 2, 2018. 

RECOMMENDATION(S) 

The Senate Committee on Programs, Curricula, and Courses recommends that the Senate approve 
this new degree program. 

COMMITTEE WORK 

The committee considered this proposal at its meeting on November 2, 2018.  Mel Gomez and 
Neruh Ramirez, of the Department of Electrical Engineering, and Ken Kiger of the A. James Clark 
School of Engineering, presented the proposal.  The proposal was unanimously approved by the 
committee.  The proposal was initially submitted as “Embedded Systems,” but was later revised to 
“Embedded Systems and Internet of Things.”  This revised title was accepted by the committee. 

ALTERNATIVES 

The Senate could decline to approve this new degree program. 

RISKS 

If the Senate declines to approve this degree program, the university will lose an opportunity to take 
advantage of additional state funding to provide University of Maryland students at Shady Grove 
with a new program option in a growing technological industry. 

FINANCIAL IMPLICATIONS 

The program will be supported through a targeted enhancement funding request to the State of 
Maryland, and through tuition revenue.  Reallocated funds assume support from the state’s 
Workforce Development Initiative targeted towards programs to be delivered at the Universities at 
Shady Grove. 
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2018-2019 PCC New Degree or Certificate Program Proposal 

 
Required Foundation Courses (43 required credits) 
 
Course Title Cr 
ENEB 302 Analog Circuits 4 
ENEB 304 Microelectronics and Sensors 3 
ENEB 340 Intermediate Programming Concepts and Applications for Embedded Systems 

(C/C++) 
2 

ENEB 341 Introduction to Internet of Things 3 
ENEB 344 Introduction to Digital Circuits 4 
ENEB 352 Introduction to Networks and Protocols 3 
ENEB 353 Computer Organization for Embedded Systems 3 
ENEB 354 Discrete Mathematics for Information Technology  3 
ENEB 355 Algorithms in Python 3 
ENEB 408x Capstone Design Lab I 3 
ENEB 408x Capstone Design Lab II 3 
ENEB 443 Hardware/Software Security for Embedded Systems 3 
ENEB 454 Embedded Systems 3 
ENGL 393 Technical Writing 3 
 
Elective Courses (18 required elective credits) 
 
Course Title Cr 
ENEB 453 Web Based Application Development 3 
ENEB 455 Advanced FPGA System Design using Verilog 3 
ENEB 444 Operating Systems for Embedded Systems 3 
ENEB 451 Network Security 3 
ENEB 345 Probability and Statistical Inference  3 
ENEB 452 Advanced Software for Embedded Systems-Connected Systems 3 
ENEB 456 Machine Learning Tools 3 
ENEB 457 Database 3 
 
See Appendix A for course descriptions 
 

6. Summarize the factors that were considered in developing the proposed curriculum (such as 
recommendations of advisory or other groups, articulated workforce needs, standards set by 
disciplinary associations or specialized-accrediting groups, etc.). 

 
The field of IoT is projected by some experts (Forbes, Dec. 2017) to have a global market value of $457B by 
2020 with a Compound Annual Growth Rate of 28%, and the need for a trained workforce to fuel this growth is 
essential. The proposed curriculum is a synthesis of some of the core concepts in electrical engineering, 
computer engineering, computer science, information technology and telecommunications. The curriculum was 
developed by faculty from the Department of Electrical & Computer Engineering (ECE), with consultations with 
industrial partners in the hardware (Texas Instruments) and software/data analytics (Microsoft) spaces. The 
contents are outside the scope of any of these traditional disciplines, making it unique and customized for the 
anticipated needs of this emerging technology.  
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Addendum: Revised Program Title 
 

The program proposal was submitted with the name “Embedded Systems,” but the program title should 
be “Embedded Systems and Internet of Things.”  
 
This request is made for the following reasons: 
 
1. "Embedded Systems" is commonly associated only with the hardware and software for the devices 
that operate as part of a larger computing system. The proposed program is broader in scope than 
narrowly focused on embedded systems. It includes the smart devices, the communication system and 
protocols, the system architecture, data collection and analysis using so‐called edge and cloud 
computing platforms and of course, the applications. All of the aforementioned inclusions are in the 
realm of what we currently call "Internet of Things".  
 
2.  “Internet of things” may sound transitory at the moment, however we submit that it will eventually 
become a permanent field of concentration that merges electrical engineering, computer engineering, 
computer science and information technology. This is similar to the situation several decades ago when 
computer engineering was argued to be a special application of electrical engineering. 
 
3. Lastly, we submit that a degree that explicitly mentions “Internet of Things” is easier to appreciate 
than “Embedded Systems” alone from the standpoint of students and employers. With the proposed 
name, it will be clear that the degree will encompass subject areas not limited to smart devices but also 
machine learning, system architecture, data analytics and cyber security in both hardware and software 
areas. 
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