MG587 Systems Engineering

System Design Project, and Homework Intro, Summer 2015
Primary Project Topics?
The ones I had in mind, generally, are these:

I. Ones that focus on some aspect of SE that is especially relevant at a point where you are in a work activity.

A. Being a Sys Engr about something already in use - Documenting a system that actually currently is in use now, but which either --

a. Isn't well understood, leading to errors or inefficiencies, or

b. Needs to be changed, and you need to prove that. 

B. The front end of the V - Proposing a new system that would create proposed improvements.
C. Working the back end of the V - demonstrating that something already in motion is going to pass the key tests.  The deliverables for this one are likely to differ from what's described below.
II. Home avocation or project, etc. is also ok.

III. And so is something that would relate to your own capstone project for this program.

Individual or team?
Probably you'll want to do this yourself, but I'd consider a team project if it sounded equivalent.

Project and homework rationale?

One of the keys to mastering the concepts of Systems Engineering is experience in applying the techniques to several design problems.  To achieve this goal, students will work on two design projects – 
1. A primary problem (this project) where you select a problem, follow the system design methodology, and prepare a report and present an in-class presentation.  
2. A secondary problem (included as part of the homework) in less detail and serve as the primary reviewers for others presenting this case to the class.

For more about the homework, see individual assignments.

The final report on the primary problem (project) should include, typically, either the following an equivalent of these figures (with linking discussion and explanation):

· Operational Scenarios (Input/Output traces)
· External Systems Diagram

· Sample Requirements 
· Focus primarily on Input/Output/Functional, Technology and Systemwide, and Qualification.
· A discussion of derived and flowdown requirements at the first level decomposition.

· Functional Architecture (One to two levels deep)
· Sample Physical Architecture

· State Transition Diagram

· Interface Description and Summary 

· Risk Analysis, Score, and Risk Plan
· Integration Plan

· Qualification Plan (based on qualification requirements)

· Describe which type of integration method will be used.

· For top level system function and one of the decomposed subfunctions – or two subfunctions – describe the qualification plan in terms of goals and objectives of the plan and create an operating scenario.

Two class presentations on the project will be given.  The first about half way through the class and the second final presentation will be about a 15 minute summary of the project.

 During each presentation, along with the instructor, the review group or individual is asked to provide commentary, questioning, and review of the design and presentation in a professional, positive, and constructive manner.

Each person or group will turn in one term project report including material presented to the class plus any additional changes made based on the reviews.  Each student will turn in a one to two page review of their own project including comments on the contributions by themselves and teammates.
Main Project - Suggested Outline of Deliverables
Week 2/3 – Project Update (one per team) – team structure, project topic

Week 4 – Project Update (one per team) 

Week 5 - Presentation on Project Results so far (10-15 minutes in class)

Week 8 – Preliminary / Draft Project Report Due (one per team)

Week 9-10 – Final Project Presentation (20 Minutes in class)

Week 11 – Final Report Due

Main Project - Final Deliverables Include:

· Final Project Report (one per individual/team)

· Copy of Presentation Materials (one per individual/team)

· Primary project self and peer review (2-3 pages, one per person)

· Reflect upon your term project

· What you liked and didn’t like

· How the learning experience could be improved

· General comments on your own, your team, and teammates performance.
Class Presentation Grading

The class presentations will be graded on :

· Technical content and completeness,

· Clarity and visual appeal of presentation materials,

· Organization and clarity of presentation 
Addendum:  Previous Design Topics Also Included These:

Just so you can "size up" the primary project…

· Programmable Thermostat,

· Microwave Oven,

· Bread making machine,

· Digital Camera,

· Remote control car,

· Jet Engine,

· Gas pump,

· Coffee maker,

· Water heater,

· Soda machine,

· Automatic lawn sprinkler system,

· Robotic vacuum cleaner system,

· Automatic customer checkout system,

· Automatic film developing and/or photo printing machine,

· Electronic voting machine,

· Space Shuttle – Orbiter Vehicle,

· Manufacturing or service system, 

· Other systems of your choosing, but must be understandable to other groups.

Additional Topic Suggestions from Wasson
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Table 2.1 Sample systems for application to General Exercises

Individual Project Suggestions

Team-Based Project Suggestions
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. Mechanical pencil

. Desktop stapler

. Disposable camera

. Personal digital assistant (PDA)
. Cellular phone

. Desktop or laptop computer

. Computer mouse

. Computer scanner

. Computer printer

. Computer display monitor

. CD/DVD player

. TV/CD/DVD remote control device
. Television

. MP3 player

. Home

. Residential mailbox

. Lawn mower

. Lawn edger

. Hand-held calculator

. Ceiling fan

. Web site

. Fast food restaurant drive through
. Airport check-in kiosk

. Voice mail system
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. Exercise room treadmill

. Snowmobile

. Automobile

. Word processor

. Voice mail system

. Sports utility vehicle (SUV)

. Doctor’s office

. Automatic car wash

. Fast food restaurant with drive—through window
. Store (video, grocery, bookstore, etc.)
. Shopping mall

. Hospital

. School

. Fire department

. Overnight package delivery

. Restaurant

. Garbage collection system

. Recyclable materials station

. Community landfill

. Emergency response system (ERS)

. City rapid transit system or an element
. Professional sports stadium

. Organization within an enterprise

. Fighter aircraft

. Commercial jet aircraft

. NASA Space Shuttle

. International Space Station (ISS)





