
ME317 Design Methods 

2016 Syllabus (v2)  1 

©2016 Stanford ME317 31 years of ME317 

v2 

Design Methods 
2016 ME317 Syllabus  

 
ME317A 

Product Definition for Market Success 
  
 

Kurt Beiter, PhD 
Design Group 

Department of Mechanical Engineering 
Stanford University 

 
kbeiter@stanford.edu 

http://me317.stanford.edu 

©2016 Stanford ME317 31 years of ME317 

v2 

ME317: The Fine Print 
■  Units: 4 each for ME317A and ME317B 

A Both must be taken to earn credit (on-campus) 
A Grade for both given after ME317B 

■ Meeting time: Two lecture sessions per week 
A Monday 16:30—17:50; Wednesday 16:30—18:05; (Thornton 102) 

■  Textbook: none—all reading materials provided online; 
■  Course URL: me317.stanford.edu 
■  Student Presentations: 6 team-based active learning sessions 

(take place during Wednesday lecture slots); 1 final team 
presentation; (each quarter) 

■  Homework: 4 team-based homework sets and a final project 
report (each quarter) 

■ Grading: 
A Homework:30%; 
A Project: 60%; 
A Class & Attendance: 10% 
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2015 ME317A Active Learning 

■ AL#1: Customer Value Chain Analysis 
A Show CVCA/Problem Space/Prototype/To_By_Using 

■ AL#2: QFD & Functional Analysis 
A Show VOCs/EMs/Function Tree/Structure Tree/QFD I 

■ AL#3: Project Definition/QFD II/CWA 
A Show PPM/EW Checklist/QFD II/Cost Worth Analysis 

■ AL#4: Mid-Quarter Report 
A What have you done so far? 
A What is next? 

■ AL#5: Process Analysis/Dimensions of Variety 
A Dimensions of Variety in your project? 
A Process Diagram(s) 

■ AL#6: FMEA/Project Roadmap 
A Show Product/Process/Project FMEA 
A Scorecarding Framework 
A Share the process your team has gone through in ME317A 

©2016 Stanford ME317 31 years of ME317 

v2 

■ 15 + 5 Minutes Q&A 
■ Show the CVCA for your project  

A List the important stakeholders 
A What are the flows of money, information complaints? 
A Point out any important observations 

■ Show your problem space exploration map 
A Show your generated Task List 

■ Show your Goal Statement 
A To_By_Using 

■ Show at least one “Prototype” of your system 
A A picture says 1000 words 
A An physical object says, like, 1500 at least 
A Brick, found material, sketches, artifacts, movies, skits, 

mockups, CAD model, previous versions, competitor’s 
product, use case, elevator pitch… 

AL#1: CVCA/Prob Space/Prototype 
Wednesday, January 13th 
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■ 15 + 5 Minutes 
A You may take more than one perspective (process vs. product) 

■ Confirm your Goal Statement: 
A To_By_Using (#13) 

■ Show/discuss the function tree (#41) 
■ Show/discuss the structure tree (#43) 
■ Show/discuss the VOC (#15) 

A You can/should use the affinity diagram (#25) to organize 
■ Show/discuss the EM (#17) 
■ Show/discuss QFD I (#27) 

A What are the most important VOCs and EMs? 

AL#2: QFD & Functional Analysis 
Wednesday, January 27th 
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■ 15 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Show/discuss QFD II (#29) 

A What are the most important Solution Elements? 
■ Show/discuss Cost-Worth Analysis (#31) 

A How are you estimating “cost”? 
A You may use an index other than cost: dev. time, dev. cost, etc. 

■ Show/discuss the Project Priority Matrix (#33) 
■ Show/discuss Product Definition Assessment Checklist (#35) 

A Use the word doc template to fill out survey 
F Give to team-members, managers, other stakeholders 

A Compile results similar to graph on card #35 

AL#3: QFD II/CWA & PPM/PDAC 
Wednesday, February 3rd 
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■ 15 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Major Learnings? 

A Show a Roadmap of what you have done (#63) 
A Note: you can also include non-method-card activities 

■ Current Scenario Prototype (Bring/Show a prototype) 
A How can you best demonstrate your solution focus? 

■ Revisit the Function/Structure Trees/EMs/VOCs 
A There should be updates here/possible multiple focus 

■ 3 most critical tasks before end of the quarter 
A Use Project QFD 
A VOCs of the Project, EMs of the project, Sol. Els. of the Proj. 

AL#4: Mid-Quarter Presentations 
Wednesday, February 10th 
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■ 15 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Identify potential variety complexity in your System 

A User “pickiness” or VVOC? 
A Localization issues? 
A Design requirements that have a “broad range”? 

■ Process Analysis 
A Create a process diagram or map (#45) for some 

aspect of your system (and justify your choice) 
A Annotate with flows of information/material/signal/etc. 
A Examples: Detailed Use Cases, assembly fishbone, 

manufacturing process, Design process, etc. 

AL#5: Process Analysis/Variety 
Wednesday, February 24th 
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■ 15 Minutes + 5 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Show us your FMEA progress 

A Product/Process/Project Perspective(s)? 
A Function/VOC-based evaluation: 

F What have you discovered so far? 
■ Scorecarding (#69): 

A Fill out the Scorecarding framework for your project 
A Monday, March 4th Lecture Topic 

■ Project Roadmap (#63)? 
A Show current project roadmap: build on Mid-Quarter 

version 

AL#6: FMEA/Scorecarding 
Wednesday, March 2nd 
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2015 ME317A Homework 

■ HW#1: Values/Scenarios/Functions 
A Problem Space Exploration 
A To_By_Using 
A Scenario Generation 
A CVCA 
A Value Graph 
A VOCs 
A Functions 

■ HW#2: QFD & Cost Worth Analysis 
A QFD I; QFD II 
A Cost Worth Analysis 

■ HW#3: Product Def./Project QFD/Functional Analysis 
A PPM/PDAC 
A Functional Analysis 
A Project QFD 

■ HW#4: FMEA 
A FMEA 
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HW#1: Values/Scenarios/Functions 
Assigned: Jan 11th; Due: Jan 25th 

■ To_By_Using 
■ Problem Space Exploration 
■ Scenario Generation 
■ CVCA 
■ Value Graph 
■ VOCs 
■ Functions 
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HW#2: QFD & Cost-Worth Analysis 
Assigned: Jan 25th; Due: Feb 8th 

■ To_By_Using 
■ QFD House I 

A Voice of Customer 
A Engineering Metrics 

■ QFD House II 
A Solution Elements 

■ Cost Worth Analysis 
A Relative Cost 
A Pareto Analysis 
A Cost-Worth Diagram 

■ Summarize Findings 
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HW#3: Prod Def/Functions/Proj QFD 
Assigned: Feb 8th; Due: Feb 22nd 

■ Project Goal Statement 
■ Revisit Functional Analysis 

A May take more than one functional perspective 
■ Project Priority Matrix 
■ Product Definition Assessment Checklist 
■ Project QFD 
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HW#4: FMEA 
Assigned: Feb 22nd; Due: Mar 7th 

■ Confirm Project Focus 
■ List Project Perspectives 

A Product/Process/Project 
■ Stakeholder VOCs for Each Perspective 
■ FMEA for each Perspective 

A Function and –VOC 
■ Pareto Analysis of RPN numbers 
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2015 ME317B Active Learning 

■ AL#1: Concept Generation 
A Concept Generation 

■ AL#2: Concept Selection 
A Concept Selection 

■ AL#3: Quality & Capability 
A 3 key metrics/scorecards 
A Transfer functions 

■ AL#4: Project Financial Framework 
A Graphical Representation of Financial Framework 
A 90% CIs on inputs/distributions 

■ AL#5: Mid-Quarter Report 
A What have you done so far? 
A What is next? 

■ AL#6: Showcasing/Solution Refinement 
A Elevator Pitch 
A Solution Refinement 
A Showcasing Plans 

■ AL#7: Project Roadmap/Prototype/NPV 
A Share the process your team has gone through in ME317B 
A NPV 
A Prototype 
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■ 10 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Concept Generation (#37) 

A What are the Morph Keys for your project? 
F EMs/VOCs/Failure Modes/Key Functions/Risk/$/etc… 

A Show your (current) Morphological Diagram(s) 
■ 1-Page Advertisement (see HW#1 handout) 

A Show/discuss your concept(s) for your 1-page Adv. 
■ ME317B Project Activities 

A What are the top 3 activities for this quarter? 
A You may also show a Gantt Chart (due in HW#1) 

■ Bring your prototype(s)! 

AL#1: Concept Generation/1 Page Adv. 
Wednesday March 30th 
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■ 15 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Deliverables + Measures of Success 
■ Show/explain your concepts 

A They should have names 
A You can use your Morph Diagrams (with icons) 

■ What are the Pugh Selection Criteria for your project? 
A Top EMs/Development Time/Risk/$/etc… 

■ Show your Pugh Selection Diagrams (#39) 
■ Bring your prototype(s)! 

AL#2: Concept Selection 
Wednesday April 6th 
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■ 15 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Your 3 key metrics 

A Scorecarding framework/decomposition for each 
metric 

A 90% Confidence Intervals for estimates of inputs 
A At least ONE metric should be engineering focused 

■ Transfer functions for same 3 metrics 
A Conduct a Monte Carlo simulation(s) 

■ Bring your prototype(s)! 

AL#3: Quality & Capability 
Wednesday April 20th 
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■ 10 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Graphical Representation of Financial Framework (#73) 

A Looking for a Rough Draft 
A Major Cost Terms   
A Major Revenue Terms 

■ What are the 90% Confidence Intervals? 
A How are you modeling them (distribution)? 
A Which have the largest impact? 

■ Prototypes always welcome… 

AL#4: Project Financial Analysis 
Wednesday April 27th 
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■ 10 + 5 Minutes 
■ Confirm your Goal Statement: 

A To_By_Using/While_As_To (#13) 
■ Latest Financial Modeling 

A Cashflow-based NPV/Monte Carlo 
■ What will you deliver in June? 

A Looking for specifics here 
A What form will your deliverables take? 

■ Extend your roadmap from last quarter 
A Indicate “Ah-Hahs”, Eureka!’s, and “Dohs” 

■ 3 most critical tasks before end of the quarter 
A What keeps you awake at night? 
A Risks, contingencies, help needed 

AL#5: Mid-Quarter Presentations 
Wednesday May 4th 
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■ 15 + 5 Minutes 
■ Elevator Pitch 

A What is your current elevator pitch? 
A 1-3 minutes 

■ List Challenges/Opportunities Remaining 
A From HW#4 Step 1 
A What items are you focusing on/incorporating? 

■ How will you show-case your project? 
A What is the problem you are solving? 
A What is your solution? 
A What is your prototype? 

AL#6: Showcasing/Solution Refinement 
Wednesday May 18th 



ME317 Design Methods 

2016 Syllabus (v2)  14 

©2016 Stanford ME317 31 years of ME317 

v2 

■ 15 + 5 Minutes 
■ Describe your “solution” 

A “I introduce to you…” (name of your solution) 
A Illustrate with whatever prototyping/showcasing 

means appropriate 
■ Project Financial Analysis 

A Show the current/updated project financial analysis 
■ Project Roadmap 

A Reflect on the path you have taken in the project 
F Highlight the tools and methods deployed 
F Tell us the sequence and iterations  

A When did the project “goal” become clear? (AHAH!) 
A What were the EUREKA! moments? DOH moments? 

AL#7: Project Roadmap/NPV/Prototype 
Wednesday May 25th 
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2015 ME317B Homework 

■ HW#1: Concept Generation/Selection 
A Concept Generation 
A Concept Selection 
A Gantt Chart 
A 1 Page Ad 

■ HW#2: Exploring Quality & Capability 
A Transfer Functions 
A 90% CIs 
A Monte Carlo Simulation 

■ HW#3: Financial Analysis 
A CIs and Distributions 
A Monte-Carlo-Based Cash Flow Analysis 
A NPV/IRR/BET 
A Sensitivity Analysis 

■ HW#4: Challenges & Opportunities 
A Challenges/Opportunities 
A Response 
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HW#1: Concept Development 
Assigned: March 28th; Due: April 11th 

■ One-Page Advertisement 
■ Gantt Chart 
■ Concept Generation 
■ Concept Selection 
■ Sketches 
■ Strengths & Weaknesses 
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HW#2: Exploring Quality & Capability 
Assigned: Apr. 11th; Due: Apr. 25th 

■ Refined Scorecarding Framework 
■ Transfer Functions 
■ 90% Confidence Intervals 
■ Monte Carlo Simulation 
■ Reduction in Variation of Response 

A Discussion 
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HW#3: Financial Analysis 
Assigned: Apr. 25th; Due: May 9th 

■ Confirm Project Focus 
■ Confidence Intervals & Distributions 
■ Monte Carlo-based Cash Flow Analysis 
■ NPV/IRR/Break-even Time 
■ Sensitivity Analysis 

©2016 Stanford ME317 31 years of ME317 

v2 

HW#4: Challenges & Opportunities 
Assigned: May 9th; Due: May 23rd 

■ Confirm Project Focus 
■ List of Challenges & Opportunities 
■ Response/Detail of 3 Challenges/

Opportunities 


