SE510 Systems Engineering
Credits: 3

A. Justification for the Course:
This course is designed to provide the foundation for understanding and applying an
end-to-end systems approach to scoping, designing, building, integrating, verifying and
validating complex and interdisciplinary products using a framework which is consistent
with industry standards.

B. Level of the Course:

Anticipated Percentage of Undergraduate Student Enroliment: 10%
Anticipated Percentage of Graduate Student Enrollment: 90%

C. Prerequisites: (If none, please explain reasons for absence)
Senior or Graduate standing

D. Course Instructor: Dr. Steve Walter

E1. Course Outline:
Classes are 2.5 hours long and held once a week

Da) Topic
1 Systems Engineering Overview / Product Lifecycle
2 System Engineering Processes and Standards
3 Concept Development and System Scope
4 Requirements and Specifications
5 Functional Analysis and Allocation
6 Design Synthesis
7 System Trades / Exam 1
8 System Architecture
9 System Analysis and Control
10 Configuration Management
11 The -ilities and Human Factors Engineering 1
12 Verification and Validation 1
13 Verification and Validation 2 and Planning
14 Ethics and Putting it together: the B-2 Case Study
15 Final Exam

E2. Method of Evaluation or Assessment:
30% Homework
30% First Exam
40% Final Exam



E3. Course Outcomes
A student who successfully completes the course will have demonstrated:

1. An understanding of Systems Engineering processes and standards.
(ABET codes: a, f, h, 1, 7,9)
2. Familiarity with the project and product lifecycle.
(ABET codes: a, e, f, h, 1,7, 9)
3. An ability to define scope with a work breakdown structure.
(ABET codes: c, e, g, k, 3, 4, 8)
4. The capability to write requirements and specifications.
(ABET codes: c, e, g, k, 3, 4, 8)
5. Techniques for performing functional analysis.
(ABET codes: b, c, e,k 2, 3, 4, 8)
6. The ability to develop and perform system trades.
(ABET codes: b, ¢, e,k 2, 3, 4)
7. The ability to construct and analyze a system architecture.
(ABET codes: b, ¢, e, g,k 2, 3,4, 8)
8. Familiarity with configuration management processes.
(ABET codes: a, ¢, k, 1, 3, 4)
9. An understanding about how to design systems that are easy to manufacture and maintain
as well as safe.
(ABET codes: a, c, e,1, 3, 4, 9)
10. Knowledge of techniques for verifying a design and validating a product.
(ABET codes: ¢, f, k, 3,4, 7, 8)
11. An understanding of the types of plans needed in engineering a complex system.
(ABET codes: c, e, g, 3, 4, 8,9)

ABET Classification: Engineering Science: 50%
Engineering Design: 50%

F. Reading List:

Readings will be assigned from:

1. Systems Analysis, Design, and Development: Concepts, Principles, and Practices,
Charles S. Wasson, John Wiley & Sons, 2006

2. Systems Engineering Fundamentals, Supplementary Text, Prepared by the Defense
Acquisition University Press Fort Belvoir, VA 22060-5565, January 2001
http://www.dau.mil/pubs/gdbks/sys_eng_fund.asp

INCOSE Systems Engineering Handbook V2a, June 1, 2004.

CMMI® for Development, Version 1.2, CMU/SEI-2006-TR-008, Carnegie Mellon,
Software Engineering Institute, CMMI Product Team, August 2006.

5. Work Breakdown Structures For Defense Materiel Iltems, Mil-Std-881A, OSUD (AT&L),
Washington, DC, 20 July 2005.

6. Defense and Program-Unique Specifications Format And Content, MIL-STD-961E,
Department Of Defense, August 1, 2003.

7. DoD Architecture Framework, Version 1.0, Volume II: Product Descriptions, DoD



Architecture Framework Working Group 9, February 2004

8. B-2 Systems Engineering Case Study, John M. Griffin, James Kinnu and John, M.
Colombi, Center for Systems Engineering, AFIT, Wright Patterson AFB, OG
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