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This course prnvides a broad overview of computing topics important to all Advanced Manufacturing disciplines. 
These topics include: algorithms and algoritbmic thinking; computer programming; developing software to 
control rnbots and perform simulations; fundamental concepts in computer systems, networking, and hardware; 
human-computer interaction; legal, social and ethical implications of computing; and computer and data security. 

This course will not count as an upper-division Computer Science elective for Computer Science majors. 

Required Reading and Other Materials will be equivalent to: 

I) Don Norman (2013). The Design of Everyday Things: Revised and Expanded Edition, Basic Books
2) Dale & Lewis (2014). Computer Science flluminated, Sixth Edition, Jones & Bartlett

Current appropriate papers such as: 
I) Phillip Guo, "Why Scientists and Engineers Must Learn Prngramming", http://cacrn.acm.org/blogs/blog

cacm/166! 15-why-scientists-and-engineers-must-learn-programming/fulltext, July 2013 [accessed 11
September 2015] 

2) ACM, "Software Engineering Code of Ethics and Prnfessional Practice", https://www.acm.org/about/se
.2ilile [accessed 11 September 2015]

3) IEEE, "IEEE Code of Ethics", http://www.ieee.org/about1co1:porate/govema11cc/p7-8.html (accessed 11
Septem her 2015)

4) Bruce Schneier, "Sony's DRM Rootkit: The Real Story", Schneier on Security, 2005.
https://www.schneier.com/blog/archives/2005/l l/sonys dim rootk.html (accessed 11 September 2015)

5) Deborah G. Johnson, "Etbics Online", Communications of the ACM, Vol. 40, No. I, January 1997.
http://social.cs.uiuc.edu/class/cs598kgk-04/papers/p60-jolmson.pdf, [accessed 11 September 2015]

Specific, Measurable Student Behavioral Learning Objectives: 
Upon completion of this course the student should be able to (format: I, a, i, ii, etc.): 
I) Explain how the computer's CPU, memory, busses, and networks interact
2) Design and implement a program to control a robot
3) Design, implement and evaluate the results of a program to model a physical system
4) Critically analyze a user interface
5) Evaluate ethical considerations for a specific design decision
6) Evaluate the security of a specific system

Detailed Outline of Course Content (Major Topics and Subtopics; order and duration not indicative): 

I. Computer Science Basics
A. Algorithms and algoritlllllic thinking
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B. Representing knowledge
C. Logic
D. Science, engineering and craft

II. Computer Programming Fundamentals
A. Variables and assignment
B. Loops
C. Conditionals
D. Collections (e.g., arrays, lists, sets)
E. Input & Output (console, file, device)
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Ill. Robotics (e.g., Lego MindStorms, fischertechnik ROBO TX Automation Robots, Arduino kits) 
A. System construction
B. Actuators
C. Sensors
D. Prog,·amming

IV. Data Analysis
A. Representing data
B. Scaling data
C. Graphing data
D. Modeling and simulation of physical systems

V. Computer Organization
A. CPU (instruction sets, registers, machine code)
B. Memory (internal memory models, external stornge, caching, error correction)
C. Data n·ansmission

VI. Operating Systems and Networking
A. Operating system fundamentals (scheduling, interrupt handling, resource sharing)
B. Networking (hardware interfaces, protocols, internet, secure transmission)

VII. Human-Computer Interaction
A. Human perception and behavior
B. User-centered design
C. Task-centered design
D. Prototyping (high and low fidelity)
E. Designing visual interfaces
F. Designing accessible interfaces

VIII. Legal, Social and Ethical Issues
A. Legal issues (intellectual property rights, privacy, liability)
B. Social issues (impact on people and the environment)
C. Ethical issues

IX. Security
A. Cybersecurity and cybercrime
B. Vulnerabilities and threat assessment
C. Protection and countermeasures - personal, organization, infrastructure
D. Cryptography-based protection

Evaluation of Student Performance (format: I, a, i, ii, etc.): 
At least three of the following: 

I. Programming Assignments
2. Writing Assignments
3. De�ign Assignments
4. Quizzes and examinations
5. Final Exam
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