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Abstract

+ Although Manipulate is great for quick-and-dirty interactive

interfaces, non-trivial interfaces require migrating towards
DynamicModule and finer-grained control of the Dynamic
evaluations. The Evolved Analytics' DataModeler GUI (Graphical User
Interface) is one of the most sophisticated systems developed in
100% pure Mathematica but we have also developed other GUI
systems which leverage Enterprise Mathematica to be able to

provide c
the comp

+ |n this tal

ients with solutions which only require CDFPlayer and hide
exity of the Wolfram Language.

K we will address the implementation best practices which

have emerged over the years as well as some of the more subtle

functiona

| forms and option settings for dynamics and notebooks

which contribute to success.
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GUI vs. Notebook Interface
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Ul vs. Notebook Interface
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Agenda

« Motivations

+ Manipulate — Advantages & Limitations

=+ GUI Layout Tools

+ Development Environment

+ |Interface Elements

» Design Review of Deployed GUIs

=+ Dynamics

« |ssues

+ Deployment

+ Best Practices

+ |P Protection

www.evolved-analytics.com
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Why Build a GUI?

+ Nonlinear Workflow

+ |terative Analysis

+ Design option exploration A GUI can have a

+ Control the Environment prohibitive advantage relative

+ Ease-of-Use

. . to the linear and no-rules nature
+ Hide Complexity of a conventional Mathematica

. . notebook
« Constrain behaviors

+ No Mathematica knowledge required!

www.evolved-analytics.com
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Credentials

+« Mark

+ DataModeler Response
Explorers

+ |lmage Analyzer

+ Knitting Pattern Design
= Ariel

+ DataModeler GUI
BESTViewpoints
BEST DB Editor
+ OEE RADAR

consulting

%

X/
L X4

X/
L X4

ResponseContourPlotExplorer[ensemble3Vars, countryData,
DataRecordLabels - "Country"

Data Records -

lifeExpectancy 80.743

total 1.8

4.532735521082037
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Model Maximum  Model Minimum
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What’s Great about Manipulate?

Markov Chain Summary Behavior of Pitch State Transitions

Al
pe phPlot - GraphPIotso"
Transition Weighting = Total Transitions ' Yotal Percent - nnnnnnnnnnnnnnn
‘ o
“‘ G re a t fo r q u ] C k - Transition Threshold ) [+
a n d - d i rty Transition Threshold is 15.90
Interactive
- 1,0

. B : {1, 0} >
eXplOrat]On (o,o)jf??::::’"“‘“m 36 ' e.0)
+ Can achieve \ / """"'"':??fiii:;;;;-.;.f._,I

reasonably decent =

©.1) / . n
interfaces \\ !/ ,
+ Intelligent defaults / :

on behaviors C)Q /

www.evolved-analytics.com
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' [ NON | Magic Number Explorer - Classic.nb

Magic Number Explorer

Magic Cycle Length = 125 [27-28-26-24-20] W I I a t S

50 1
1 1

F‘E ﬁ Wrong with
i Manipulate?
ool l. |« * Doesn’t scale well to
complicated interfaces
+ Difficult to precisely
control the firing of

variable updates

www.evolved-analytics.com
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Manipulate is Hanay!

({ (MorphologicalBinarize[&21, {0.5, 0.7}) &) [RemoveBackground |21, {Background, Dark}]) &) [ImageEnhance[&21]] & 1st Processing ImageEnhance

rated Pilot - Set Point 2/Bottom 1/bottom1_comp.tif
Y T W _———

2nd Processing RemoveBackground

4

3rd Processing MorphologicaIBinarize
4th Processing  None

5th Processing  None

olololofo

Show Defined Function |4

ImageClip Controls

ImageClip Threshold ¢ — {0.9, 1.}

RidgeFilter Controls

RangeFilter Controls

GradientFilter Controls
MorphologicalBinarize Controls
MorphologicalComponents Controls
MorphologicalPerimeter Controls
ContourDetect Controls
LaplacianFilter Controls
LaplacianGaussianFilter Controls

EdgeDetect Controls

Pixel Range 4

Edge Threshold 0.1

GradientOrientationFilter Controls

www.evolved-analytics.com
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10

GUI Layout

+ These are the functions
| most use for
structuring a GUI

+ You want to layer the
complexity — TabView
& OpenerView most
useful

+ Respect different
screen resolutions!

www.evolved-analytics.com
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J 3~ S @ |0 E]F 0w ] = @G H ey
Ef »f&oebug %5 Wolfram Language Development

%5 Debug 22 \\ v =80

@Fiberglasslm_ageAnalysis.nb [Wolfragg Workbench]

The ability to easily kill the
kernel running the interface is
very important

GUI code tends to be very
verbose so indentations and
being able to easily scan for
instances of variables is huge

\ —" N

N\

@ FiberglasslmageAnah\

miginn CTHILCI Tl

@ MagicNumber.m 53 "\
DataModeler has ~30,000 lines of code

| -
iase ne > Center to implement 470 functions. Another
15,000 is needed to implement the GUI.
Grid[{{
Column[{
TabView[{

"Yarn" -> Ope
Style["Yarn Details", FontSize->16, FontWeight->Bold, FontColor->Magenta],
Grid[

{

{"Brand", InputField[Dynamic@yarnBrand, String]},
{"Name", InputField[Dynamic@yarnName, String]},
{"Color #", InputField[Dynamic@yarnNumber, String]},

{"Lot #", InputField[Dynamic@yarnLot, String]},

{"Design Notes", InputField[Dynamic@designNotes, String

}

, Alignment -> {{Right, Left},Center}

, Dividers -> {False,{ {Gray, False}}} .

] Ariel would put the commas

* at the front of the line
True],

"Gauge" -> OpenerView[{
Style["Gauge Details", FontSize->16, FontWeight->Bold, FontColor->Magenta],
Dynamic[
Refresh[
Grid[{
{"Stitch Pattern"”, InputField[Dynamic@stitchPattern, String]},

{Stringloin["Stitches/", stitchUnits], InputField[Dynamic@stitchesPerStitchUnit, Number].
{StringJoin["Rows/", stitchUnits], InputField[Dynamic@rowsPerStitchUnit, Number]},

{"Preferred Units", RadioButtonBar[Dynamic@stitchUnits, {"cm", "inch"}1},
{"Needle Type", InputField[Dynamic@needleType, String]},

{"Needle Size", InputField[Dynamic@needl|eSize, String]}

}

, Alignment->{{Right, Left},Center}

, Dividers->{False,False}

1

Development
Environment

+ GUIs are verbose & lots of
lines are quickly generated

+ Workbench, eventually,
becomes important to
managing the chaos

+ Easily & safely killing out-of-
control Dynamics is a huge
benefit

+ Use descriptive and
unambiguous variable names
or you will hate life during
maintenance

+ Document functions as you
go or you will regret it!

+ Maintaining code style
conventions is important

www.evolved-analytics.com
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Myriad Controls are Available

Buttons

Sliders

Gauges

Switches

Togglers

Colors

Pickers

Actions

Annotations

View

Files

Dialogs
12

Button
Setter
SetterBar
ButtonBar
ActionMenu

Slider
Slider2D
VerticalSlider
IntervalSlider

HorizontalGauge
VerticalGauge
BulletGauge
AngularGauge

Checkbox
RadioButton
RadioButtonBar
TogglerBar

Toggler
TogglerBar

ColorSetter
ColorSlider

PopupMenu
ListPicker
CheckboxBar

EventHandler
LocatorPane
ClickPane

Tooltip

Mouseover
Annotation
MouseAnnotation
MouseAppearance

TabView
SlideView
MenuView
FlipView
OpenerView
PopupView
FileNameSetter
SystemDialoglnput
Dialoglnput
CreateDialog
MessageDialog
ChoiceDialog

Interface Elements

There is never only one way implement
in Mathematica!

Good enough trumps analysis paralysis
However, aesthetics matter!

The right controls AND the right layout
AND the right option settings are key
ingredients to success

www.evolved-analytics.com
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The DataModeler GUI
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° @ D e Q >V % v V I Enter set name . ‘ Save ‘ MOdl‘fy & Save ‘ [\/Zg] [ Datahiodelern ]
Model Dimensionality Table DataModeler

Target Response Death Age Gap (232) #Vars 3 Models = % VariableCombinationMap ParetoFrontPlot - off
AT : - . : . o B
Variables to Plot 0.01
Retieve ) Analyee | 3 e Y L
E 0af | 16.89- 21221104 Sens e ) Ca sty rigin Left
Vv Select Models  593/9373 | Reset Filters | i ) : Coikire) ) o - w00,
- Focus Ensembles | 3 1713=3174% 02— I | T T T 1 1 Aspect Ratio 3/2 (Portrait) a
Quality Box Al B Plot Label | Enter text here. |
T : af ! | | | | | | ] foset
0O °.r. (o] ::
’ 0.287 . Variable Presence Chart

Selection Fraction deathRateFraction

61 elderlyPopulation
Number of 12: femaleLiteracyFraction
Variables 150 gDPPerCapits
Reguired Variables » | None a 157 lifeExpectancy/
158 maleElderlyPopulation

02f I I I I ! I )
Elokaclaies > ‘ All a 4 612 = 61.6 % :: maleLiteracyFraction

militaryAgeMales

Excluded Variables » None a 177
190
Power Limit 4 a 209 pricelndex
213
Robust Models | False a 0o : . world-BanksIncomer Group
1 2 3 4 5 & 7 8 9 10 11 12 20

female*Smoking*Deaths

01F— ! 1 ! 1 ! 1 .
populationGrowth

ANOVA Trim Apply total
L unrecordedsconsumption
Selected Model(s) | Save Model Set... | L +2015+projection
L risonerRate
Model Ensemble | Create... [ 134 L . ) °
126 - communicable*Disease*DeathRate
150
02 { | { | { ! { 4 L .
v Explore Models 5 208=209% lgg [ injury*Death+Percent
}% F noncommunicable*DeatheFraction
Max Explorers 3 a 8 01f | | | | | | 1 gNI*perscapita
1771 . — )
¥ Model Quality Plots ;& N h?sm' aand't‘um_ percapita
[ ParetoFrontPlot 28 00 . : F female+LaborFraction
— 30 40 50 60 70 80 90 100
| | ParetoFrontContextPlot tuberculosis*Death*Rate
[~ ParetoFrontLogPlot control~of+Coruption

|| ParetoFrontContextLogPlot

¥ Model Dimensionality (1)
ModelDimensionalityTable

¥ Variable Presence (1)
VariablePresenceChart”

|| variablePresenceTable

|| VariableF DistributionChart
1:| VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table

13 www.evolved-analytics.com
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The DataModeler GUI

RBRRHHD) st v Ers b Create W= JATENER ) FEERVAED RSO R

e O =2 0 6 e

Death Age Gap @

Target Response

¥ Select Models 993/9373

- Focus Ensembles

Quality Box VAN

| Reset Filters |

B ©( 0 w00
0.287 0.4

Selection Fraction 50% B
Number of Al

Variables Max
Reguired Variables 'S None B
Allowed Variables » Al B
Excluded Variables 'S None B
Power Limit 4 B
Robust Models False B
ANOVA Trim Apply
Selected Model(s) Save Model Set...
Model Ensemble Create...

V¥ Explore Models

Max Explorers 3
v Model Quality Plots
|| ParetcFrontPlot
|| PareteFrontContextPlot
|| ParetcFrontLogPlot
i ParetcFrontContextLogPlot
¥ Model Dimensionality (1)
ModelDimensionalityTable
W Variable Presence (1)
VariablePresenceChart”
|| VariablePresenceTable
[| variablePresenceDistributionChart
|| VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table

13

[

v

#vars 1t Models = %

3

4

173 =174%

612 =616 %

208 = 209 %

22
61
66
a8

157
159
177

209

61

69
128
150
157
158
159
169
177
190
209
213

NONO

28IB2BBLIERRB2B

POR) A ch chh b —h ok bk A h

w

m

DataModeler.nb |

w | Enter set name ‘ Save MOdlfy & Save
Model Dimensionality Table - DataModeler
VariableCombinationMap ParetoFrontPlot Driver Variables Off B Version Information
04 I - - T T L L CISI0 ofmatio
‘* Variables to Plot 0.01 Functions
03 1.6 89; 0.1-2(21;l.Oc{mn{municable-Disease-DealhRﬁte_) maleElderlyPopulation rigin Left Tutorials
’ . elderlyPopulation Smbah— — |
' v ' o wmaye Size - 490. _
02 E Aspect Ratic 3/2 (Portrait) B _
Plot Label Enter text here mm
o1} ] . e Contact Support
Variable Presence Chart
%
deathRateFraction
elderlyPopulation
[
ifeExpectancy
02 ] maleElderlyPopulation
maleLiteracyFraction
militaryAgeMales
ot 1 populationGrowth
pricelndex
00 | 4 world*Bank*IncomerGroup
30 40 50 60 female*Smoking*Deaths
DataModeler evolves models
rewarding simplicity & accuracy. This
identifies driving variables while -

simultaneously producing human-
interpretable expressions. Here we
had 240 inputs available.

www.evolved-analytics.com
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The DataModeler GUI
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2 ‘ . Variables to Plot 0.01
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' 66 03| 1 16.89- 21221 Soseen Dostn ot rigin Left
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v Select Models 993/9373 | Reset Filters | a8 : i i s : g SiZe — o
L 150 02 i 2 i
- Focus Ensembles 3 173=>174% 157 [ [ | [ I [ [ ] Aspect Ratio 3/2 (Portrait)
nter text here.
Quality Box ) 159 Plot Label Enter text here
- 177 01 ] Q
-~ 1 eset
O .0k, ©( 10 100 190 <<<
"o . ] 209
0.287 0.4 . Variable Presence Chart
Selection Fraction 50% a deathRateFraction
61 elderlyPopulation
Number of All 69 femaleLiteracyFraction
Variables Max 126 e
150 g erCapi
Reguired Variables > None B 157 lifeExpectancy|
P —— 158 0zl | | | | | | 1 maleEiderlyPopulation
lowed Variables B
> All 4 612 = 61.6 % :::: maleLiteracyFraction
Excluded Variables 'S None a 177 militaryAgeMales
190 01 | | | | [ | 1 populationGrowth
Power Limit 4 a 209 pricelndex
213
Robust Models False B 00 ] 1 world*Bank*IncomerGroup
1 2 3 4 5 6 7 8 9 10 11 12 female*Smoking*Deaths
ANOVA Trim Apply total
unrecorded*consumption
Selected Model(s) Save Model Set... +2015wprojection
risonerRate
Model Ensemble Create... °
communicable*Disease*DeathRate
1
02 ! ! { ! { ! { _ -
I injury*Death*Percent
v Explore Models S 208=209% 4 i
' noncommunicable*DeatheFraction
Max Explorers 3 B o1l ! ! | ! | | | 1 gNl+percapita
¥ Model Quality Plots healthrexpenditure*percapita
o improved+Sanitation*Access
| | ParetcFrontPlot 00 | b femalesLabor-Fraction
— 30 40 50 60 70 80 90 100
| | ParetoFrontContextPlot tuberculosis*Death*Rate =
o I—
|| ParetcFrontLogPlot control*of*Corruptigg

[ | ParetoFrontContextLogPlot D a ta MO d e l e r
¥ Model Dimensionality (1) .

ModelDimensionalityTable h a S 3 O ’ OOO l] n eS Of
P Mathematica code for the

VariablePresenceChart”

S \. functions & 15,000 for

| VariablePr DistributionChart

\j VariablePresenceMap N the G U I

» Meta Variables

p Variable Combinations g
» Model Selection Tables

p Variable Filters Table
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO o

° = D 0 @ [ v O [ Enter set name ‘ Save Modify & Save DataModeler.nb
Model Dimensionality Table R taModeler
Target Response Death Age Gap @ fvars 1 Models = % VariableCombinationMap ParetoFrontPlot Driver Variables Off a "
04 T T T T T ™) .
2 ‘ . Variables to Plot 0.01 m
¢ T isease-D: te) maleEl i
66 0af | 16.89- 212N — u rigin Left m
. elder 'opulation
¥ Select Models  993/9373 | Reset Filters | 98 R : —wmeye Size o 490. _
| — s 02 Aspect Ras 2 (Portrai - NewNotebook |
Focus Ensembles 3 173=174% 157 [ T T T 1 T 1 1 ct Ratio 3/2 (Portrait) > ’
nter text here. »
Quality Box ~ Al 159 Plot Label Enter text he ".:.'
- 177 01— ! ! ! | I | J .
. o eset
a8 A ©( 10 100 190 <<<
. 1 209 Pres 4
0.287 0.4 % Variable :
Selection Fraction 50% B deathRateFraction
61 elderlyPopulation
Number of All 69 femaleLiteracyFraction
Max 126 A
Variables 150 gDPPerCapits
Reguired Variables > None B 157 ifeExpectancy
P —— 158 0zl | | | | | | 1 maleEiderlyPopulation
lowed Variables B
> All 4 612 = 61.6 % ::: maleLiteracyFractiong
Excluded Variables » None B 177 militaryAgel
190 01}k ! ! ! ! ! ! 4 populs
Power Limit 4 B 200 > 8
213 P
Robust Models False B 00 . 3 wolg - Group,
1 2 3 4 5 6 7 8 9 0 11 12 30 40 50 60 70 80 a0 100 ing*Deaths
ANOVA Trim Apply : " total
ecorded*consumption
Selected Model(s) Save Model Set... +2015+projection
risonerRate
Model Ensemble Create... i
communicable*Disease*Death*Rate
1
I injury*Death*Percent
v Explore Models 5 208=209% 4z i
: noncommunicable*DeatheFraction
Max Explorers 3 B gNIsper-capita
¥ Model Quality Plots health-expenditureparcapita
o improved+Sanitation*Access
|| ParetoFrontPlot femalesLaborFraction
— 100
(] ParetoFrontContextPlot tuberculosis*Death*Rate
[ ParetcFrontLogPlot control*of+Coruption
- rulevofsLaw
| | PareteFrontContextLogPlot P TR SR S ST N SRS |
0 20 40 60 80 100 Y

¥ Model Dimensionality (1)

Palettes simplify
access to documentation &
support as well as GUI
launch

ModelDimensionalityTable
¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

|| VariablePr DistributionChart
[‘ VariablePresenceMap

» Meta Variables

p Variable Combinations

» Model Selection Tables

p Variable Filters Table
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The DataModeler GUI
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° @ D 0 ‘ > ¥ ¥ | Enter set ne ‘ Save Modify & Save SataMOca et
Model Dimensionality Table R taModeler
Target Response Death Age Gap @ 1t Vars els => % VariableCombinationMap ParetoFrontPlot Driver Variables Off a "
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Selection Fraction 50% B deathRateFraction
elderlyPopulation
Number of All femaleLiteracyFraction
Variables Max gDPPerCapita
Reguired Variables > None B ifeExpectancy
] maleElderlyPopulation
Alowed Varlables > All B 4 612 = 61.6 % maleLiteracyFraction
Excluded Variables 'S None B militaryAgeMales
populationGrowth
Power Limit a4 B pricelndex
Robust Models False B worid-BanksIncome=Group
female*Smoking*Deaths
ANOVA Trim Apply total
unrecorded*consumption
Selected Model(s) Save Model Set... +2015sprojection
Model Ensemble Create prisonerRate
- communicable*Disease*DeathRate
1 -
v Explore Models 5 208=209% 4z injury-Death-Percant
L 154 noncommunicable*DeatheFraction
Max Explorers 3 B gNIsper-capita
¥ Model Quality Plots "f""”"’;"’:"f":’p""‘:""“’
. improved+Sanita! ion*Access
|| ParetoFrontPlot femalesLaborFraction
[ | ParetcFrontContextPlot tuberculosis*Death*Rate
[ | ParetoFrontLogPlot control*of+Coruption

[ | ParetoFrontContextLogPlot

The tabs implicitly
support the analysis
workflow while providing
flexibility

¥ Model Dimensionality (1)
ModelDimensionalityTable
¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

DistributionChart

[| VariablePr

[‘ VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table
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The DataModeler GUI

_"'\ SGMVarhhb ""1 ExPlore Data Generam MOdeIs _-- “
° @ D e 0 (2 A A ‘ Enter set name ‘ Save | MOdIfy & Save | PEALTIE T
Model Dimensionality Table [
Target Response Death Age Gap @ 1t Vars 1 Models = % VariableCombinationMap ParetoFrontPlot Driver Variables Off a
04T T T T L
2 ‘ . Variables to Plot 0.01
61 te ¥ | e > = —— AN
' 66 03| 1 16.89- 21221 Soseen Dostn ot rigin Left
. elde 'opulation
v Select Models 993/9373 | Reset Filters | a8 : i i s : g SiZe — o
150 02 i 2 i
- Focus Ensembles 3 173=>174% 157 [ [ | [ I [ [ ] Aspect Ratio 3/2 (Portrait)
nter text here.
Quality Box @ /1 159 Plot Label Enter text he
. 177 01f | } ! } ! } ] a
-~ 1 eset
B AN ©( 10 100 190 <<<
"o . ] 209
0.287 0.4 . Variable Presence Chart
Selection Fraction 50% a deathRateFraction
61 elderlyPopulation
Number of All 69 femaleLiteracyFraction
Variables Max 126 e
150 goFFerCapd
Reguired Variables > None B 157 lifeExpectancy|
P —— 158 0zl | | | | | | 1 maleEiderlyPopulation
lowed Variables B
> All 4 612 = 61.6 % :::: maleLiteracyFraction
Excluded Variables 'S None a 177 militaryAgeMales
190 01 | | | | [ | 1 populationGrowth
Power Limit a4 a 209 pricelndex
213
Robust Models False B 00 ] 1 world*Bank*IncomerGroup
30 40 50 60 70 80 a0 100 female*Smoking*Deaths
ANOVA Trim Apply 04 total
unrecorded*consumption
Selected Model(s) Save Model Set. . 0al «2015projection
i Rate
Model Ensemble Create... prisener
communicable*Disease*DeathRate
I 7 injury*Death*Percent
V¥ Explore Models
' noncommunicable*DeatheFraction
Max Explorers 3 B ] gNIsper-capita
¥ Model Quality Plots healthrexpenditure*percapita
o improved+Sanitation*Access
|| ParetoFrontPlot . - femalesLaborFraction
— 50 60 70 80 90 100
(] ParetoFrontContextPlot tuberculosis*Death*Rate
[ | ParetoFrontLogPlot control*of+Coruption

[ | ParetoFrontContextLogPlot

Intelligent defaults for
filenames as well as inclusion
of timestamps help the
user

¥ Model Dimensionality (1)

ModelDimensionalityTable

¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

| VariablePr DistributionChart

\j VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO

e O =2 0 6 e

[

Target Response

¥ Select Models 993/9373

- Focus Ensembles 3

Quality Box

Selection Fraction

Number of
Variables

Reguired Variables

Allowed Variables

Excluded Variables

Power Limit
Robust Models

ANOVA Trim
Selected Model(s)

Model Ensemble

V¥ Explore Models

Max Explorers 3 a

v Model Quality Plots

|| ParetcFrontPlot

|| PareteFrontContextPlot

|| ParetcFrontLogPlot

[ ParetcFrontContextLogPlot
¥ Model Dimensionality (1)

ModelDimensionalityTable
W Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

Dictriky

|| VariablePr Chart
|| VariablePresenceMap

» Meta Variables

p Variable Combinations

» Model Selection Tables

p Variable Filters Table

13

>

>

>

Death Age Gap (232 s3vars % Models = %

| Reset Filters |

173 =174 %
/‘ All
©( 10 100
0.287 0.4 ]
50% B
All
None
All 4 612=616%

False

Noe |
o d
Ne
« B
Fase |

Apply

Save Model Set...

Create...

22
61
66
a8

157
159
177

209

61

69
128
150
157
158
159
169
177

213

w ¥ | enter set na ‘ Save MOdIfy & Save
Model Dimensionality Table [
VariableCombinationMap ParetoFrontPlot river Variables Off B
04T T T T
‘* Variables to Plot 0.01
03 | 16.89 - 0.12 (211.04«oommumcable-Dlsease-beal_hvnate) maleE] rigin Left
elderlyPopulation
. . ' —wmaye Size —_ 490.
Aspect Ratic 3/2 (Portrait) a
Plot Label Enter text here.
Reset <<<
Variable Presence Chart
%
deathRateFraction
elderlyPopulation
femaleLiteracyF t
gDPPerCapita
ifeExpectancy
maleElderlyPopulation

The user can easily define
new variable sets for data
exploration as well as model
development

maleLiteracyFraction
militaryAgeMales
populationGrowth
pricelndex
world*Bank*Income*Group

female*Smoking*Deaths

prisoner*Rate
communicable*Disease*Death*Rate
injury*Death*Percent
noncommunicable*DeatheFraction
gNI+perscapita
health*expenditure*percapita
improved+Sanitation*Access
female*LaborFraction
tuberculosis*Death*Rate

control*of*Corruption

DataModeler.nb |

www.evolved-analytics.com
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The DataModeler GUI

RMREHRED) sosct vroes  Etre s Garrs oo A ) YD RO .

° @ D e 0 > V A A ‘ Enter set name

‘ Save ' Modify & Save | DataModeler.nb

Model Dimensionality Table
Target Response Death Age 6o (232 stvars 1 Models = % VariableCombinationMap ParetoFrontPlot Driver Variables ot |
04T T T T L
2 ‘ . Variables to Plot 0.01
61 te ¥ | TR > = || BN
' 66 03| 1 16.89- 21221 Soseen Dostn ot rigin Left
. elde 'opulation
v Select Models 993/9373 | Reset Filters | a8 : i i s : g SiZe — o
150 s ) 2 -
- Focus Ensembles 3 173=>174% 157 [ [ | [ I [ [ ] Aspect Ratio 3/2 (Portrait)
nter text here.
Quality Box ) 159 Plot Label Enter text he
. 177 01f— ! ! ! ! ! ! . o
-~ 1 eset
O .0k, ©( 10 100 190 <<<
"o . ] 209
0.287 0.4 . Variable Presence Chart
Selection Fraction 50% a deathRateFraction
61 elderlyPopulation
Number of All 69 femaleLiteracyFraction
Variables Max 126 e
150 g erCapi
Reguired Variables > None B 157 lifeExpectancy|
Allowed Variabl 158 02 ] maleElderlyPopulation
lowed Variables B
> All 4 612 = 61.6 % :::: maleLiteracyFraction
Excluded Variables 'S None a 177 militaryAgeMales
190 01 | | | | [ | 1 populationGrowth
Power Limit a4 a 209 pricelndex
213
Robust Models False B 00 ] 1 world*Bank*IncomerGroup
1 2 3 4 5 6 7 8 9 10 11 12 30 40 50 60 70 80 a0 100 female*SmokingeDeaths
ANOVA Trim Apply total
unrecorded*consumption
Selected Model(s) Save Model Set... +2015sprojection
i Rate
Model Ensemble Create... prisener
communicable*Disease*DeathRate
1
I injury*Death*Percent
v Explore Models S 208=209% 4 i
' noncommunicable*DeatheFraction
Max Explorers 3 B gNIsper-capita
v Model Quality Plots healthrexpenditure*percapita
o improved+Sanitation*Access
| | ParetcFrontPlot femalesLabor-Fraction

[ | ParetcFrontContextPlot tuberculosis*Death*Rate

control*of*Corruption

|| ParetcFrontLogPlot

[ | ParetoFrontContextLogPlot
¥ Model Dimensionality (1)

ModelDimensionalityTable

¥ Variable Presence (1)

VariablePresenceChart”

Openers allow efficient user of
limited screen real estate

j VariablePresenceTable

j VariablePr DistributionChart
\j VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO

e O =2 0 6 e

Death Age Gap @

Target Response

¥ Select Models 993/9373

- Focus Ensembles

| Reset Filters |

Quality Box .l
0ot ©( 0 w00
2 0.287 | 0.4 ]

Selection Fraction 50% B
Number of Al

Variables Max
Reguired Variables 'S None B
Allowed Variables » Al B
Excluded Variables » None B
Power Limit 4 B
Robust Models False B
ANOVA Trim Apply
Selected Model(s) Save Model Set...
Model Ensemble Create...

v [ Explore Models

Max Explorers 3 B

¥ Model Quality Plots
|| ParetoFrontPlot
[ | ParetcFrontContextPlot
|| ParetcFrontLogPlot
[ | ParetoFrontContextLogPlot
¥ Model Dimensionality (1)
ModelDimensionalityTable
¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

Dictriky

Chart

|| VariablePr
[‘ VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table

13

m
o ¥ | enter set na Save Modify & Save DataModeler.nb
Model Dimensionality Table taModeler
#Vars 3 Models = % VariableCombinationMap ParetoFrontPlot Driver Variables Off a ‘.
0 04T : z I ™
o1 ‘ o O] e . Variables to Plot 0.01 m
66 0al | 16.89- 2122104 . : 2 rigin Left m
e —wmeye Size —_ 490. _
150 .
3 1TB3=174% 157 3/2 (Portrait) B _
159 Enter text here
177
190 <<<
209 . Variable Presence Chart

61
69
128
150
157
158

4 612=361.6% 159

deathRateFraction
elderlyPopulation
femaleLiteracyFraction
gDPPerCapita
ifeExpectancy
maleElderlyPopulation
maleLiteracyFraction
militaryAgeMales
populationGrowth
pricelndex

world*Bank*Income*Group

female*Smoking*Deaths

screen real estate

Controls for explorers are
not exposed until desired to
avoid clutter and preserve

prisoner*Rate
communicable*Disease*Death*Rate
injury*Death*Percent
noncommunicable*DeatheFraction
gNI+perscapita
health*expenditure*percapita
improved+Sanitation*Access

female*LaborFraction

tuberculosis*Death*Rate

control*of*Corruption
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO o

° = D 0 @ [ v O [ Enter setn: ‘ Save " Modify & Save | DataModeler.nb
Model Dimensionality Table [
Target Response Death e Gap @ 1t Vars 1 Models = % VariableCombinationMap ParetoFrontPlot Driver Variables Off B
: 04T T T T T i
2 ‘ . Variables to Plot 0.01
61 o — L= B——— e _cth e | | .
[ 6 03| 1 16.89- 21221 —r— 2 rigin Left
elder 'opulation
v | Select Models 993/9373 | Reset Fg¥ers 98 , , , R — v Size — 490,
! 150 02 i 2 i
- Focus Ensembles 3 173=>174% 157 [ [ | [ I [ [ ] Aspect Ratio 3/2 (Portrait)
‘ nter text here
Quality Box Al Plot Label Enter text here
p— o> . 1 Reset
O .0k, ©( 10 100 . —
. —_—
0.287 0.4 . Variable Presence Chart
Selection Fraction 50% B deathRateFraction
elderlyPopulation
Number of All femaleLiteracyFraction
Variables Max Y gDPPerCapita
Reguired Variables > None B lifeExpectancy|
maleElderlyPopulation
Allowed Variables » Al B ]
maleLiteracyFraction
Excluded Variables 'S None B militaryAgeMales
1 populationGrowth
Power Limit 4 B pricelndex
Robust Models False B . 3 worid-BanksIncome=Group
30 40 50 60 70 80 a0 100 female*Smoking*Deaths
ANOVA Trim Apply total
unrecorded*consumption
Selected Model(s) Save Model Set... +2015wprojection
risonerRate
Model Ensemble Create... ?
communicable*Disease*DeathRate
I 5 7 injury*Death*Percent
V¥ Explore Models
k noncommunicable*DeatheFraction
Max Explorers 3 a ] gNIsper-capita
¥ Model Quality Plots healthrexpenditure*percapita
- improved+Sanitation*Access
| | ParetcFrontPlot | 1 femalesLaborFraction
— 30 40 50 60 70 80 90 100
(] ParetoFrontContextPlot tuberculosis*Death*Rate
[ ParetcFrontLogPlot control*of+Coruption
- rulevofsLaw|

[ | ParetoFrontContextLogPlot

¥ Model Dimensionality (1)

ModelDimensionalityTable

Output can be
v Variable Presence (1)
VariablePresenceChart” C a pt u red fO r eX po rt O r
SN inclusion in the report —

[ VariablePr

|| variablePresenceMap ‘ | a u d i t t ra 'i l !

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table

13
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO

2 O = D (0] @ >

Death Age Gap @

Target Response

¥ Select Models 993/9373

- Focus Ensembles 3

| Reset Filters |

Quality Box .l
B ©( 0 w00
0287 |04 |

Selection Fraction 50% B
Number of Al

Variables Max
Reguired Variables 'S None B
Allowed Variables » Al B 4
Excluded Variables 'S None B
Power Limit 4 B
Robust Models False B
ANOVA Trim Apply
Selected Model(s) Save Model Set...
Model Ensemble Create...

v [ Explore Models

Max Explorers 3 B
¥ Model Quality Plots

|| ParetoFrontPlot

[ | ParetcFrontContextPlot

|| ParetcFrontLogPlot

[ | ParetoFrontContextLogPlot
¥ Model Dimensionality (1)

ModelDimensionalityTable
¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

Dictriky

|| VariablePr Chart
[‘ VariablePresenceMap

» Meta Variables

p Variable Combinations

» Model Selection Tables

p Variable Filters Table

13

#vars 1t Models = %

Model Dimensionality Table
VarableCombinationMap

ParetoFrontPlot
T T

04f T

5.

03+ 116.89~

22
61
66
a8

173 =174 % 157

012 (211.04+<

elderlyPopulation

61
69
128
150
157

612 =616 %

Tooltips help to layer

but still provide insight

information to reduce clutter

w ¢ | enter setn \ Save Modify & Save
Driver Variables off a
Variables to Plot 0.01
rigin Left
oy Size —_— 490.
Aspect Ratic 3/2 (Portrait) B
Plot Label Enter text here.
Reset <<<
. Variable Presence Chart

deathRateFraction
elderlyPopulation
femaleLiteracyFraction
gDPPerCapita
ifeExpectancy
maleElderlyPopulation
maleLiteracyFraction
militaryAgeMales
populationGrowth
pricelndex
world*Bank*Income*Group
female*Smoking*Deaths

prisoner*Rate
communicable*Disease*Death*Rate
injury*Death*Percent
noncommunicable*DeatheFraction
gNI+perscapita
health*expenditure*percapita
improved+Sanitation*Access
female*LaborFraction
tuberculosis*Death*Rate

control*of*Corruption

DataModeler.nb |

taModeler
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO

e O =2 0 6 e

Death Age Gap @

Target Response

¥ Select Models 993/9373

- Focus Ensembles

| Reset Filters |

Quality Box .l
0ot ©( 0 w00
2 0.287 | 0.4 ]

Selection Fraction 50% B
Number of Al

Variables Max
Reguired Variables 'S None B
Allowed Variables » Al B
Excluded Variables » None B
Power Limit 4 B
Robust Models False B
ANOVA Trim Apply
Selected Model(s) Save Model Set...
Model Ensemble Create...

v [ Explore Models

Max Explorers 3 B
¥ Model Quality Plots

|| ParetoFrontPlot

[ | ParetcFrontContextPlot

|| ParetcFrontLogPlot

[ | ParetoFrontContextLogPlot
¥ Model Dimensionality (1)

ModelDimensionalityTable
¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

Dictriky

|| VariablePr Chart
[‘ VariablePresenceMap

» Meta Variables

p Variable Combinations

» Model Selection Tables

p Variable Filters Table

13

[

#vars 1t Models = %

ParetoFrontPlot
T T

22
61
66
a8

3 173 =174 % 157
159

177

209

Model Dimensionality Table
VarableCombinationMap
04
03
02
01f

5.

£16.89 -

012 (211.04+<

elderlyPopulation

61
69
126
150
157
158
4 612=>616% 159

for quick response

ImageSize & AspectRatio are
passed down as Dynamic variables

m
w ¥ | Enter set ne Save Modify & Save DataModeler.nb
taModeler
Driver Variables off a \
Variables to Plot 0.01 m
rigin Left - Tuorials |
oy Size e 490. _
Aspact Ratio a2 portraty [  New Notebook |
Plot Label Cr text here.
Reset <<<
Variable Presence Chart

deathRateFraction
elderlyPopulation
femaleLiteracyFraction
gDPPerCapita
ifeExpectancy
maleElderlyPopulation
maleLiteracyFraction
militaryAgeMales
populationGrowth
pricelndex
world*Bank*Income*Group
female*Smoking*Deaths

prisoner*Rate
communicable*Disease*Death*Rate
injury*Death*Percent
noncommunicable*DeatheFraction
gNI+perscapita
health*expenditure*percapita
improved+Sanitation*Access
female*LaborFraction
tuberculosis*Death*Rate

control*of*Corruption
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The DataModeler GUI

FMREHGREE) ssc Vs s ot Gonrt ot ARG R AAED AR YOO

e O =2 0 6 e

Target Response Death Age Gap @
Retreve ) Anayze |
¥ Select Models 993/9373 | Reset Filters |
- Focus Ensembles
Quality Box .l
0ot ©( 0 w00
2 0.287 | 0.4 ]
Selection Fraction 50% B
Number of Al
Variables Max
Reguired Variables 'S None B
Allowed Variables » Al B
Excluded Variables B None B
Power Limit 4 B
Robust Models False B
ANOVA Trim Apply
Selected Model(s) Save Model Set...
Model Ensemble Create...

v [ Explore Models

Max Explorers 3 B

¥ Model Quality Plots
|| ParetoFrontPlot
[ | ParetcFrontContextPlot
|| ParetcFrontLogPlot
[ | ParetoFrontContextLogPlot
¥ Model Dimensionality (1)
ModelDimensionalityTable
¥ Variable Presence (1)

VariablePresenceChart”

j VariablePresenceTable

|| variablePr DistributionChart
[‘ VariablePresenceMap

» Meta Variables

p Variable Combinations
» Model Selection Tables
p Variable Filters Table

13

#vars 1t Models = %

Model Dimensionality Table

VariableCombinationMap

ParetoFrontPlot
T T

22
61
66
a8

157

159

177

209

04

03

02

.

£16.89 -

012 (211.04+<

vy

Enter set n:

Driver Variables

Variables to Plot

rigin

61

69
128
150
157
158
159

02

01

00

04

03

There are lots of details involved in
creating a good user experience

communicable*Disease*Death*Rate

—wmaye Size -

Aspect Ratic

Reset

deathRateFraction
elderlyPopulation
femaleLiteracyFraction
gDPPerCapita
ifeExpectancy
maleElderlyPopulation
maleLiteracyFraction
militaryAgeMales
populationGrowth
pricelndex
world*Bank*Income*Group
female*Smoking*Deaths

prisoner*Rate

injury*Death*Percent
noncommunicable*DeatheFraction
gNI+perscapita
health*expenditure*percapita
improved+Sanitation*Access
female*LaborFraction
tuberculosis*Death*Rate

control*of*Corruption

oft |

Left

3/2 (Portrait) a

Plot Label Enter text here.

Save Modify & Save " DataModeler.nb |
- taModeler

490.

Variable Presence Chart
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The DataModeler GUI

u @ D v \E'lrcv set name . I Save ‘ MOdlfy & Save | % > k
Pareto Front Cont — 818 of 3697 selected

$74 [ DataModeler.nb |

/ N\

Target Response Driver Variables off a
- Variables to Plot Automatic B

DataModeler

The tabs help to support a
Bar Origin Left flexible modeling workflow
¥ Select Models g18/5044 / Image Size —— 5 -
ct Ratio 3/2 (Portrait
:::eLabel [enter text hage. : ) The user can easily specify /
cesat ’ — named variable subsets to focus
Output can be ImageSize & AspectRatio are the model development Palettes simplify
captured for export or ¢ Dynamic for quick response access &
to include in reports 50% :gnf"“f;g%“ = lication launch
e a &wz}” . | | pp
Variables Max femae Qd}ﬂﬁgigul : -

femr a\e n a'w

Reguired Variables > \M f
R

Allowed Variables » Al B Wnsep%g{‘.;"gmé

hfe Jancgv:
Excluded Variables »  None maleEider recftracio]

maleLiteracyF ractorimmm

médianAge
Fi
Power Limit 4 B mmrﬁ???%ﬁ"@ag "

Controls for explorers are not

5.54 - (9.57 x 10'2) communicable+Disease+Death+Rate + (4.22 x 10'2) female+Labor+Fraction - 0.67 rule+of+Law +0.16 total - 1.47 ’ -
tuberculosis+DeathrRate

natiralGasimpons exposed unless desired. Intelligent
Robust Models False B Pﬁu‘?g&;‘:m“m& : :
il default behaviors are important!
ANOVA Trim \ Apply populationGrowty / i i i
Selectad Modells save Mode et | ki atir ety - . o Tooltips are heavily used to provide
ave Mode] Set... fomais Emakng Bsgi N guidance as well as insight
Model Ensemble Create... u,,ggﬂ““”:::mi | . . ..
ananan N %ﬁms : DataModeler evolves models rewarding simplicity
v Explore Models mmun.wwﬂsam’"&% & accuracy. This identifies driving variables while
Max Explorers s B R?:,“F;;B%Efﬂﬁm iaFe simultaneously generating simple human-readable
v Model Quality Plots (1) e AR dBesh : models. Here there were 230 input variables

[ | ParetoFrontPlot mb?'%efm'foane'ﬁe anﬁg

ParetoFrontContextPlot

[ | ParetoFrontLogPlot

P e e AT Intelligent defaults for filenames,
el e oty locations and the use of

[ ModelDimensionalityTable timestamps help the user

W Variable Presence (1)

VariablePresenceChart”

DataModeler requires 30,000
lines of Mathematica for the

) varisiepresenceTable A lot is possible in Mathematica when function set and another
] Veriable? puionChart move bevond Manipulate! 15,000 to implement the GUI
| VariablePresenceMap Openers allow showing you mo y P !

p Meta Variables

desired functionality when
p Variable Combinations

. —\screen real estate is limited
» Model Selectien Tables

p Variable Filters Table

VA

14

www.evolved-analytics.com



http://www.evolved-analytics.com

15

. ()

WOLFRAM CDF Player | Pro | | | 100%

Fiberglass Image Analysis System

Load Images Image Review Image Stack Explorer Fiber Orientation Solids Analysis Fiber Orientation 3D _ Analysis Designer 3D Analysis Designer
_ Define Color Distance Threshold Explore Component Morphology Explore Intersection Angles

Image Stack Enhanced Image Stack Layer: . Swalch Size:

123.56789101112131415161718192021222324252627282930

32 33 34
ully Saturated Pilot - Set Point 2/Bottom 3/bottom3

Lifesign to provide
user feedback
during long
processing

Color Swatch

> g

Each microscopy 3D image stack would
produce 1,200 attributes which were,
then, aggregated and fed into
DataModeler for numeric analysis in
complement with process variables.

The Color Distance Image is Being Calculated

2917200 of the 4080000 voxels have been analyzed

Dominant Colors

©

Reference Color

Many (painful)
5,700 lines of / lessons were learned

Mathematica code
to implement
analysis & GUI

in this exercise!

.com
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ol i6| Magic Number Designer 8.cdf

Reset
Save Design buttons are

v 4 .

Restore Defaults

Yarn Gauge - Design MND_Sweet Georgia_Superwash Worsted_2016-10-15-11-52.magicDesign
N 157 100 \\_ 50 1
v Skein View T T T T

Magic Number Length = 158 [34-19-21-34-26-24]

150 100 50 &0

i Time stamps and intelligent
defaults are used for file naming.
If a design has been changed,
this is visually highlighted
40
Rotate Skein . 0
| Reverse Yarn Direction 20}

v Yarn Colors
HofColors 2 3 4 5.7 8 9 10 11 12 13 14 15 16

- Yarn Data__Swatch Data 15',7 1(',0 5'0 1'

Pattern Stitches: 157 wide * 75 long
Fabric Dimensions: 31.4 wide * 15. long (inches)
Yarn Used: 820.304 yards

Color Length Units: ' cm @]
Color Yarn Length

color1 [} 13.75 Controls are disabled
if superseded by
color2 | [ 7.5 entries in other tabs
color 3 . 8.25
color 4 - 13.5 . . .
= Enterprise Mathematica is
color
This version is 1,000 lines of needed to create CDFS able
color 6 . code vs. the 50 lines of the

to read & write files (and to
remove the Wolfram logo)

earlier Manipulate version
v Yarn Usage Rate

Yarn Usade Rate: 1inch of yarn <= 2.50794 stitches

Since the swatch data table has been populated, it is possible to calculate the usage rate directly.

Tooltips and FieldHints are
Image Size Y 600 used to provide guidance

,com
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X/
0’0

7/
%

( Essential for adaptive interfaces }

( Only triggered if displayed }

Dynamics —

D [ )
ynamic p

[ 2nd argument } Control triggering }
\

p
[ Dynamic ] Multiple actions and flag changes }

AV

/

A8
/

AN

Control what fires }

TrackedSymbols }

/

DynamicWrapper ] { Invisible sensors are possible but dangerous }

You have to be methodical @

Initialize ALL variables & have an initialization function

Try to partition functionality & minimize interactions

Do not TrackSymbols that are large (e.g., arrays or images) — use surrogates as

triggers for updates. Counters also provide fine control of updates

The 2nd argument for Dynamic is important to understand and embrace

You WILL improve your ability to combine profanities in novel ways

www.evolved-analytics.com
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Sort By: Index 9. - 4| 177

Observed mMmMAAMM\,MW 12627
lifeExpectancy PYWWWWVWWVFW 67.979
Russia

s vasse e WWMWMMW sas

Rond 6 — 3 var ensemble (ANOVATrimmed) | ref = 11.76 |

15

10

15

4 10-/

15

10

lifeExpectancy / total

ControlActive is used for
responsive interaction

Only the minimal information is
supplied to the DynamicModule
to mitigate the footprint and
improve responsiveness

.-

communicable+Disease+Death+Rate

DynamicModule

+ Do NOT nest DynamicModule
functions (if it can be avoided)

+ variables are maintained by
default which can blow out
memory footprints and
hammer responsiveness

+ |f nesting needed, nonlocal
variables and the
UnsavedVariables option are
useful

+ Minimize the size of data
transferred into DynamicModule

www.evolved-analytics.com
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Slow Computations

/

Method -> Queued }
0

a _ + Management of slow
Counter to trigger refresh rather than large .
structures J computations needs to be
explicit to avoid timeouts on
the part of Mathematica.

/

SyncronousUpdating -> Automatic }
A8

p

ControlActive }
Q

. » Users need feedback that
 Slow computatons g o calm uor | the system is alive and to
" Use Speak or Print during development to keep them from clicking
s e oo et ogenS m”'“p'e} vigorously — which causes
more problems!

of the subviews

+ Synchronous vs Asynchronous
updating is a big deal!

Use ImageSize -> Automatic rather than All
for TabView to avoid the need to generate all
[ Dynamic[whenReadyQ ] is a useful construct

GUIControf ... Enabled — J

www.evolved-analytics.com
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Lifesign Panels for CDFs

CreateMonitorPanelMA[title_, templateString_String, vals__] := CreateDialog[
Column[{

Sigromtemsscsing il + Dialogs can be updated in
Progresslindicator[ #1 , {0, #2 vals], .

}, Center; 1.5 ] Mathematica; however, such
1;

Switch[showProgress, doesn’t WOrk When exported

True, (
Blockl = tO C D FS
{mnbOld, mnbNew, fileIndex, numFiles = Length@fileNameSet},

imageSet = {};
fileIndex = 0;

T mage Stack Reivalr, oo Al < One workaround is to create a

"*1° of the "2 3D images have been retrieved",

g e new status panel over the

imageSet = MapIndexed[(

nohen = CrestamonitorpaneiMAL prior one and delete the old

"Image Stack Retrieval”,

"1 of the 2" 3D i have b ieved", .
et e mages have been retrene one from behind
Notéla’bookCIose@mnbOId;

ROt a1, Crmpiis'] <+ This causes some flicker so it

) &,

e is suboptimal, albeit,

Note’bookCIose@mnbOId

) functional

. imagéSet = Import[#, "Graphics"] & /@ fileNameSet
]

www.evolved-analytics.com
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Other Issues

x = 27
27

InputField [Dynamic@x, Number)
InputField [Dynamic@x, Number)

Dynamic@FullForm|[x]

George

+ Entering a nonnumeric into a

numeric InputField will not
display an entered nonnumeric;
however the variable will still be
defined!

+ The 2nd argument to Dynamic
can be used to trap this
situation

+ Many Tooltips are dangerous for

the front-end

+ Limit the number of Tooltips
simultaneously on-screen

+ Use the TooltipDelay option
or bad things will happen

+ Workbench is only marginally

maintained

<+ Need an iPad solution

www.evolved-analytics.com
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Notebook Creation

ImageSize -> imageSize+50,
Alignment -> Center,
Background -> Lighter[Gray, 0.85]
1
TrackedSymboils :> {
numColors, segmentColors, segmentLengths, cy
rowsPerGaugeUnit, stitchesPerGaugeUnit, gauge
foldLocation, showBothSides, fileName, designMc

]
]

}},BaseStyle->{FontFamily-> "Ariel", FontSize -> 12},
]

, SaveDefinitions->False

1
WindowSize->All,
ShowCellBracket ->False,
WindowFloating -> False,
Editable -> False,
Deployed -> True,
Saveable -> False,
WindowElements -> {"VerticalScrollBar”, "StatusArea"},
PrivateNotebookOptions -> {"PluginToolbarEnabled" -> False}

]

+ CreateDocument|
guiDesignDynamicModule] ... ]
opts]

+ The big one here is Saveable
— False so the user is not
prompted when they close the

app

www.evolved-analytics.com
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Deployment

+ Mathematica/CDF

+ easiest path but overkill for many users

+ CDF Player Pro

« Pay per deployed system — ~$200/seat

+ Enterprise Mathematica

= 10% of revenue (minimum of $12,000)

+ Cloud

+ Have not explored

www.evolved-analytics.com
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Best Practices

+ Layer the complexity
to keep the visual
foundation clean &
insightful

+ Develop functions for
common operations —
e.g., the DataModeler
explorer options

+ Avoid ugly
+ use color judiciously

+ gridlines don’t have
to be black

www.evolved-analytics.com
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More Info: ariel.sepulveda@prontoanalytics.com

BEST DB Editor

OEE RADAR + BEST DB Editor is a database editor
which can be used to manage or
edit database systems and tables.

+ Works on Windows and Mac for
database systems like MySQL,
SQLServer, etc.

+ Can be used to work with many
data types like text, dates,
numbers, Graphics, Images,
Sound, etc.

» Can be used as a sub-
component of other
Mathematica GUIs like OEE
RADAR which is a real-time
data capture and analysis
system.

www.evolved-analytics.com
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N XoN ) i6| Magic Number Designer 8.cdf -

(#%% Wolfram CDF File ss#x%)
(* http://www.wolfram.com/cdf *)

(* CreatedBy='Mathematica 10.4' *)

(*************************************************************************)

(* *)
(* *)
(* This file was created under the Wolfram Enterprise licensing terms. )
(* *)
(* For additional information concerning CDF licensing see: *)
(* *)
(* www.wolfram.com/cdf/adopting-cdf/licensing-options.html *)
(* *)
(* *)
(* *)

({3t ok sk ook ok s ok ok oK A ok oK A o KA A K A o KA A A KAk K A Kk K A ok KA K K Kk ok KR ok kKo ok KRk kKoK kKR ok kKoK )

(xCacheID: 234x)

(* Internal cache information:
NotebookFileLineBreakTest|
NotebookFileLineBreakTest

NotebookDataPosition| 1064, 20]
NotebookDatalLength | 160530, 3097]
NotebookOptionsPosition/| 160923, 3087]
NotebookOutlinePosition| 161523, 3112]
CellTagsIndexPosition| 161480, 3109]

WindowFrame->Normalx)

(* Beginning of Notebook Content )

Notebook [{

Cell[BoxDatal

DynamicModuleBox [{MagicNumber'Private 'defaultSettingss$s,
MagicNumber'Private'yarnColorFunction$$, MagicNumber'Private'cycles$s =
False, MagicNumber'Private'reverseYarn$$ = False,
MagicNumber'Private'skeinRotation$$ = 0,
MagicNumber'Private ' patternShiftss = 0,

MagicNumber'Private'startLocation$$ = @, MagicNumber'Private'widthRepeats$s =

1, MagicNumber'Private ' numColorsss = 4,
MagicNumber'Private'yarnLengthUnits$$ = "inch",

MagicNumber'Private'maxColors$$ = 16, MagicNumber'Private'segmentColorsss = {

RGBColor([1.
RGBColor([@.
RGBColor([@.
RGBColor([@.

RGBColor[®

RGBColor[@.
RGBColor([@.

RGBColor[®

RGBColor([@.
RGBColor([@.
RGBColor([@.
RGBColor([@.
RGBColor([@.

RGBColor[®

DRRCATArIn

, 0.499474, 0.],

921184, 0.6542725, 0.0297604925],

7892615000000001, 0.6147505, 0.2668325],
8161955000000001, ©.41711224999999996°, 0.62417325],
.90852513749999999, ©.5463053124999999, 0.000994424375],
881750625, 0.667947375, 0.0622695625],

7719553125, 0.5767103125, ©.3573026875],

.850505125, 0.3719416875, 0.6759001875],

99050275, 0.593136625, 0.00198884875],
8425987500000001, 0.66271225, 0.11674487500000001°],
779648125, 0.523144, 0.45437249999999996°],
885300625, 0.34233825, 0.6915035],

9608285, 0.626415125, 0.013726104375],

.8065676875, 0.6527906874999999, 0.1763623125],

TOIEATARITE n ARRQO A EE2EADDER]

7/

L. X4

L. X4

L. X4

/7
Q’

Intellectual
Property

The default for a CDF is to
store a plaintext version of the
code

The solution is to Encode a
package file (optionally, tied
to a SMachinelD)

The GUI uses a DynamicModule
with Initialization —
Needs[“encodedPackage ] to
retrieve the encoded IP

Reading & Writing files is
restricted to CDFs created
with Enterprise Mathematica
or PlayerPro
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The sequence of activities to create a DataModeler release package are:

v 1.

2.

10.

11.

12.

13.

Make sure the $VersionOfDataModeler variable in the
SymbolicRegression.m source code is accurate and update if needed.
Duplicate the # DataModelerWorkbench/DataModeler/ folder structure and
within a top-level folder as DataModeler/ with a time-stamp suffix on the top-
level folder

The Attributes of the symbols created within package files should already be
set to ReadProtected and Locked as the final cells within the notebook (and
the SymbolicRegression.m file should be automatically created)

Copy the installation GUI and readme files from this folder to the release
folder and rename the latest version of the DataModelerUIDate.m file to be
just DataModelerUL.m

Rename init.m to be initSource .m and execute Encode|initSource m, init.m) to
create an encrypted version of the init.m file

Rename SymbolicRegression.m to be SymbolicRegressionSource.m and
execute Encode[SymbolicRegressionSource.m, SymbolicRegression.m, key|
to create an encrypted and password-protected version of the critical symbolic
regression functions. The key, of course, should be the same as that embedded
within the now-encrypted init.m file

Do the same for the non-SymbolicRegression.m source files and Encode| |
them. Rename other.m to be otherSource .m and execute
Encode[otherSource.m, source.m| to create an encrypted version of the
source.m files. Then delete the unencoded source files

NOTE: The filenames supplied to Encode| | must be different. If they are
not, the original file will be destroyed — but a functional replacement will not
be created.

Copy the SpreadsheetViewDM.m file over to the target file since it is already
encrypted, it will not need to be re-encrypted.

Remove all *.nb files in the DataModeler/ folder structure with the exception
of those within the DataModeler/Documentation/English/ subfolder.
Remove the initSource.m and SymbolicRegressionSource.m files since they
are in plaintext.

Remove all files & folders within the DataModeler/Documentation/ path
which are NOT within the English/ folder. (We are making an implicit
assumption that the Browserindex.nb and BrowserCategories.m files are up-
to-date and there are no superfluous files within the English/ subfolder.)

At this point, the created folder structure should be safe for release. We still have a
couple of manual steps to create the release package

v 14.

15.

Zip up the DataModeler folder using CleanArchiver with settings so that the
Mac OS X hidden files are deleted.

Send out the update.

L wlEaIOANYWE #EEmKe 1KARLeOW | hii7afD1AVAT 1AW I hit? NG raMDLYNMHNAR ( J
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Script the Encoding

(*!'IN!*)mcm

m DataModelerGUl.m ~
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Conclusion

+ | love GUIs
+ | hate GUI development

+ Being disciplined can minimize the pain

Mark Kotanchek = Ariel Sepulveda

mark@evolved-analytics.com + ariel.sepulveda@prontoanalytics.com

www.evolved-analytics.com +  www.prontoanalytics.com
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