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DFSS Roadmap
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DMAIC & DFSS Tools

PEMEA

MSA

Capability Analysis

Descriptive statistics

Graphical Techniques
*Box Plots
*Histograms
*Scatter Plots
*Time Series
*Pareto

Central Limit and Confidence
Comparison Testing
Correlation and Regression
Multi-Vari Studies

Sample Size Selection

DOE Full & Fractional

DOE Central Composite

DMAIC Tool Set
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Process Map/ Value Stream -

Cause and Effects Matrix -

Critical Parameter Map

Quality Function
Deployment
Process Prioritization

Statistical Process Control _
Hypothesis Testing

Advanced DOE&

Stage Gate

Value Chain Analysis
Customer Interviews
KJ Methodology
KANO

Concept Generation and Pugh
Selection

DFMEA

Statistical Tolerancing
Monte Carlo Simulation
Design for Assembly
Design for Manufacturing

Reliability Analysis — Testing
and Modeling




Design For Six Sigma: Concept

Gather Voice/lmages of Customer

e The perception that the PAL was hard to use came from
“hearsay.” Data on the nature and scope of the
dissatisfaction did not exist.

e \We used the Voice of the Customer (VoC) process and
a Customer Selection Matrix to understand what causes
dissatisfaction with using the PAL.
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...65% sure people
spend 1 hour/day lost

in the CPF. #121

The CPF is easy to use

Image KJ: Good/Bad CPF
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The comprehensive CPF does not
need improvement.

One-stop shopping!
Provides everything
I need to do my job
in one place Easy to
navigate to
templates & guides
used. Can focus on
work in stead of the
process#74

*All in one place!
Improvement over
LotusNotes which
had too many

r N(
-~ ~
*The CPF is
comprehensive, I really don’t
everything you can have any _
imagine is in there, if frustrations with
you have enough the CPF#32
\__time to find it. #22 P
e B\ | don’t know

what | would
change about
the CPF#7

Can’t think of
any way to

\_databases#83

improve the CPF

&39%

e

/

..Not organized
well Not defined
by stages
Doesn’t spell out
what is required,
what isn’t; Lacks
summary of
what to do; All
over the place;
Stove piped for
the SBUs; Lacks
flow #76

~

Y

eIf you look at
the CPF there is
a process there
but | don’t think
itis organized
correctly. #100

9%
<

A4

At the time it
(CPF) was the
right thing to do
to get it going. No
issue with the
people. Going
forward needs
improvement#110




Survey of a random sample (7%) of the
entire population

e Results of Ease Of Use Survey:

Usability

Extremely poor
Slightly poor
So-so

Quite good

Extremely good

How we handled the So-So group.
=gy Zee; The So-So or neutral group was viewed as not
dissatisfied. This group does use the CPF and
will have prefqences on differing asp‘)‘ect_s of
the CPF usability. They could be the “swing
Extremely Good vote” if we adversely affect them.
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Design for Six Sigma: Concept

Survey Core Questions

How satisfied are you with the following components of Common Process Framework in
providing you with what you need to do your job?

The current search capability
The organization of materials

The level of content detail

The current navigation capabilities

The level of detail regarding changes to documents
The initial training you received
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Design for Six Sigma: Concept

CPF User Satisfaction

Search Organization Content Detail
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Navigation

Change Detail Initial Training

B Very Satisfied

@ Satisfied

O Neutral

I Not Satisfied

B Very Dissatisfied




Design for Six Sigma: Concept

Advanced DOE: Conjoint Analysis

Feature Relative Level (Average Utility)
Importance

Organization of the contents of 2.6%
the Common Process
Framework should be ...

As | go from Policy to
Procedures to Instructions |
prefer to see ...

| prefer to navigate the Common
Process Framework using ...
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structured around
functional areas

structured around the
sequence of how work is
performed

minimal detail detall
throughout throughout

the detail
increase

pictures and diagrams text and links

with links
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Design for Six Sigma: Concept

PUGH for Training Delivery

Requirements/Objectives | Current HBP007 | HBPO11

Instructor Instructor Instructor

(Classroom) CBT |(Classroom) [Mentoring |(WebEx)  |Discovery
Messire Sl vanster ---

S = Same as Current
"+" = Positive wrt Current
"-" =Negative wrt Current
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Design for Six Sigma: Design

Refine Design Concept (i.e.,

Process Home Page Finding Process Results
User knows “it” is in the Seardr Sort
CPF
User does not know if Query Re-Query —
“It” exists in the CPF rustration
User does not know - N [ Faiure
where to start . FunctionArea | V|

HBPO007(5426 employees*) ’—‘
GDAIS Common Process Browse Browse &3

Framework

Click

Click

*Course evaluations:
Instructor Led 57; CBT 87
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Design For Six Sigma: Design

Understand Variation

The prioritized requirements were used as a basis for
formulating the questions in our survey to confirm the relative
Importance of the individual requirements. The fact that we
were dealing with perceptions and preferences made this a
difficult process.

The tool selected supported anonymity and large
sampling(~7%) which allowed us to know who responded,
which helped in segmenting the population.

e The Measurement System Analysis showed very little

variability in responses.
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Design For Six Sigma: Optimize

Analyze and Optimize Redesign

e The survey results clearly show that Initial Training was a
source of dissatisfaction with the usability of the Process
Framework, by nearly a factor of two.

e Concurrent with the DFSS EOU project the Process
Owner continued to make improvements to five of the six
categories by adding views, flow diagrams, and tweaking
the search engine.

e Hence, we chose training since training had the highest
dissatisfaction level for our users.
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Design For Six Sigma: Verify

Finalize PEFMEA/ Control Plan

e There were five process steps in deploying the training
with the following RPN (Risk Prioritization Numbers)

Identify Trainees 48
Schedule training for employees 210/24 (high risk)

Conduct Training 6
Evaluate Training Results 126/14 (high risk)

Analyze and Report 63/28 (easy fix)
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Design for Six Sigma: Verify

PFMEA

Process Potential Failure [  Potential Failure . Current Controls Actions Actions
Step/input Mode Effects Recommended Taken

|dentify Trainees ~ |Not notified of new|Employees not Lack of automatic EX|sl|ng HR Onboarding
hires scheduled notification Process

Delevery Tool (i.. [Rescheduling increases| ~ |IT Infrastructure problems Helpdesk
cost, delays JIT 3 [and/or limitations 9 1
' requirements

Noresources  [Inability to assess Availability of instructors/ HR Palicy on Instructors EO Schedule/ Plan |Ralph

(available , effectiveness and analysists for instructors

budget,or improve 3163 22|28
assigned)
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Design For Six Sigma: Verify

Control Plan

Process
Process | Process Step t Specification (LSL,
USL, Target)

Measurement . Sample Control

i | Reaction P
R L N ——

Report to
New Hire/ Re- Higher Level
Scheduled training 100% newhire  |Individual Plot continuous  |event driven  |Management

Report to
histogram Higher Level  |Follow-up
Course Evaluation |occurred 100% each student |% completed continuous__ jevent driven _|Management / tudent

Higher Level
Management

Materials
Revised Materials na IS| ' event driven  [PIR Process
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Results

Old vs. New Training

Initial Training
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Improved training

B Very Satisfied

@ Satisfied

O Neutral

@ Not Satisfied

B Very Dissatisfied
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Summary

e Process Design For Six Sigma tools:

2 Support the CMMI model by providing the
“how” for many of the practices in the model

72 Support the design of effective and efficient
processes

72 Improved the ease-of-use of our Process
Asset Library
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Contact Information

Fred Roberts
General Dynamic Advanced Information Systems

2721 Technology Drive
Annapolis Junction, MD 20701

Frederick.roberts@qgd-ais.com
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Questions?
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