Definitive Screening Design (DSD)
Attractive alternative to
Classic 2-level screening designs
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Augmentation  |F MORE THAN A FEW FACTORS ARE SIGNIFICANT FOR DSD;
via Custom DOE THEN AUGMENT DESIGN TO SUPPORT 2N> ORDER MODEL
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These 12 trials added onto
original 24 trials to support
full quadratic model in 6
most important factors plus a
block effect between original
and augmented trials

36 trial I-optimal response-surface design started
as 10-factor DSD and was then augmented with
12 more trials in 6 most important factors
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3-Component RARELY DO COMPONENTS RANGE FROM 0 TO 1,
Mixture DOE UNLESS TAKING UP THE SLACK IN A BLEND, LIKE WATER.
with constraints VERY OFTEN ADDITIONAL CONSTRAINTS

## DOE - Custom Design - JMP Pro

Study mixture components in a DOE use ranges

that are proportions: 4/~ Custom Design

O: 0.500 to 0.750 (1/2 to %) “ Define Factor Constraints

W: 0.000 to 0.250 (0 to %) Add Constraint]

V: 0.125t00.375 (% to %) Ol + Vinegar + Water (< -]
Sum of proportions constrained to equal 1. Oil + Vinegar + Water [> ~| \
1=0+W +V so therefore...

W=1-(0+V),
O=1-(V+W), &
V=1-(0+W)

0.9 0.8 0.7 0.6

Vinegar
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Ratio of
Oil/Vinegar
Constrained

1.5<0/V<4




Space-filling DOE
o Qi larfier e HOW ARE SPACE-FILLING DESIGNS DIFFERENT FROM TRADITIONAL DOE?

Space-Filling Design
for 3 Variables with 17 Unique Trials

|

Response-Surface Design
for 3-Variables with 15 Unique Trials

O

Rather than emphasizing high leverage trials (“corners”) for a simple polynomial

model, space-filling designs “spread” their trials more uniformly through the space to

better capture the local complexities of the simulation model.
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Space-filling DOE SPACE-FILLING DESIGNS ARE BETTER ABLE TO DETECT WHEN A PROCESS FALLS OFF A
for Simulations CLIFF OR HAS A SPIKE
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Rather than emphasizing high leverage trials (“corners”) for a simple polynomial

model, space-filling designs “spread” their trials more uniformly through the space to

better capture the local complexities of the simulation model.
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Sequentia | 36 OF ALL 648 POSSIBLE COMBINATIONS OF SETTINGS
Experimentation FOR 6 VARIABLES (6 X2 X2 X3 X3 X 3)

TBM =1,
HoB =0

TBM = 2,
HoB =10

TBM =1, [ ( , [ i
HoB =0 | ( Hour T

TBM =2,
Hob = 10

m STATISTICAL
Y DISCOVERY

Copyright © JMP Statistical Discovery LLC. All rights reserved.



Sequential
) ) FOUR STAGE DESIGN SUPPORTING INCREASING COMPLEXITY OF MODEL
Experimentation

Design 1, 36 trials Design 1, 36 trials Design 1, 36 trials Design 1, 36 trials

Design 2, 72 trials Design 2, 72 trials Design 2, 72 trials

Design 3, 216 trials @ Design 3, 216 trials

Stage 2 effects Stage 3 effects

plus all 3-way plus ALL

interactions remaining 4-way,
S5-way and 6-way
interactions

Design 4, 324 trials
NOTE: Length of this

green box should be
longer than shown
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Accelerated Life
Test Design

TAKE TRIALS WHERE THEY GIVE THE BEST INFORMATION

I = Fit Life by X - Hours BY Arrhenius Celsius (Temp) Regression
Censored By: Censor
Freq Column: Weight

Summary of Data

4 = Scatterplot

v Weibull |l
1000( 103001.55 ] Lognormal B
600000 [ Loglogistic W
] Frechet L
1992 [ Exponential |

L SEV

| Normal

-

i
] Logistic L
| LEV |

es seee @ e [>

20 30 40 50 60 70 80 90
Temp

L
h STATISTICAL
 DISCOVERY

Copyright © JMP Statistical Discovery LLC. All rights reserved.



Functional Data
Analysis for DOE
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Covering Arrays
Fewest Tests for
N-way Coverage

E% Preferences

Preference Group

L
+‘ General

2

Reports

Graphs

Tahles

Platforms

4 Print

Text Data Files

Windows Specific

Fonts

Communications

File Locations

Script Editor

SAS Integration

IMP Updates

-

Evaluate OnDpen Scripts Prompt

[ | prompt to save when closing summary tables
[ | allow short numeric data format

[ ] print Data Grid as is

[ ] Preserve SAS variable names when exporting to SAS

serve § rmats when exporting to SAS
+/ | Preserve ¢ ormats when exporting to
[ | show Alternate Column Name

[ | use Thousands Separator

Default Field Width

Use a Floating Window for Data Filters
Data Filter Select Check

[ | Data Filter Show Check

[ | Data Filter Include Check

[ | Data Filter Group is AND

Data Filter Auto Clear

[ | Data Filter Conditional

[ | Data Filter Check Box Display

[ ] Include Responses Not in Data

[ ] Numeric keypad Enter key moves down

[ | suppress Formula Eval on Open (Mot recommended)

[ | oDBC Hide Connection String

Data Table Background Color

Choose Color |
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Twenty check boxes in
this dialog box

220 =1,048,576
possible combinations

How many tests to
check:

All pairs?

All triples?

All quadruples?
All quintuples?

All sextuples?
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Covering Arrays
Fewest Tests for
N-way Coverage
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VS.
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Coverage (%) vs. Streng
Number of Runs

100 100

56.1
‘ | 272

Copyright © JMP Statistical Discovery LLC. All rights reserved.

Interactions

Graph courtesy of Rick Kuhn, NIST

Number of Runs:

t Coverage
2 100.00
3 76.32
4 45.43

Number of Runs:
Coverage
100.00
81.25
50.30
27.16

Number of Runs:
t Coverage
4 100.00
5 88.24
6 56.07

Mumber of Runs:

Coverage
100.00
96.39

Mumber of Runs:

t Coverage
6 100.00

8
Diversity
50.00
76.32
90.87

18
Diversity

Diversity
40.00
70.59
89.71

Diversity
20.78
40.06

Diversity
17.83
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