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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 clients with solutions which only require CDFPlayer and hide 
the complexity of the Wolfram Language. 

❖ In this talk we will address the implementation best practices which 
have emerged over the years as well as some of the more subtle 
functional forms and option settings for dynamics and notebooks 
which contribute to success.
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GUI vs. Notebook Interface
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GUI vs. Notebook Interface
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Nonlinear interaction  
Hides complexity of Mathematica   

Design limits functionality
Linear view 

Natural audit trail 
Requires Mathematica awareness 

Long-distance interactions 
Execution order matters 

No limits
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Agenda
❖ Motivations 

❖ Manipulate — Advantages & Limitations 

❖ GUI Layout Tools 

❖ Development Environment 

❖ Interface Elements 

❖ Design Review of Deployed GUIs 

❖ Dynamics 

❖ Issues  

❖ Deployment 

❖ Best Practices 

❖ IP Protection
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Why Build a GUI?

❖ Nonlinear Workflow 

❖ Iterative Analysis 

❖ Design option exploration 

❖ Control the Environment 

❖ Hide Complexity 

❖ Constrain behaviors 

❖ Ease-of-Use 

❖ No Mathematica knowledge required!
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A GUI can have a 
prohibitive advantage relative 

to the linear and no-rules nature 
of a conventional Mathematica 

notebook
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Credentials
❖ Mark 

❖ DataModeler Response 
Explorers 

❖ Image Analyzer 

❖ Knitting Pattern Design 

❖ Ariel 

❖ DataModeler GUI 

❖ BESTViewpoints 

❖ BEST DB Editor 

❖ OEE RADAR 

❖ consulting
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What’s Great about Manipulate?

❖ Great for quick-
and-dirty 
interactive 
exploration 

❖ Can achieve 
reasonably decent 
interfaces 

❖ Intelligent defaults 
on behaviors
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What’s 
Wrong with 
Manipulate?

❖ Doesn’t scale well to 
complicated interfaces  

❖ Difficult to precisely 
control the firing of 
variable updates
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Manipulate is Handy!
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Layout

Labeled

TabView

Column & Row

Grid

ItemSize-> "Fit" not documented but useful

Alignment, Background, FrameStyle and 
ItemSize are your friends

Item is also a friend

Style[ … Deployed → xxx ] to control 
selectability

Custom Functions

Grid Table

LabelForm

BaseStyle 

Panel Can use to specify BaseStyle for TableForm

OpenerView

PaneSelector

Pane Control element width

GUI Layout

❖ These are the functions 
I most use for 
structuring a GUI 

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

❖ Respect different 
screen resolutions!
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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
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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
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The DataModeler GUI

13

http://www.evolved-analytics.com


www.evolved-analytics.com

The DataModeler GUI
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DataModeler evolves models 
rewarding simplicity & accuracy. This 

identifies driving variables while 
simultaneously producing human-

interpretable expressions. Here we 
had 240 inputs available.

http://www.evolved-analytics.com


www.evolved-analytics.com

The DataModeler GUI

13

DataModeler 
has 30,000 lines of 

Mathematica code for the 
functions & 15,000 for 

the GUI
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The DataModeler GUI
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Palettes simplify 
access to documentation & 

support as well as GUI 
launch 

http://www.evolved-analytics.com


www.evolved-analytics.com

The DataModeler GUI
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The tabs implicitly 
support the analysis 

workflow while providing 
flexibility
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The DataModeler GUI

13

Intelligent defaults for 
filenames as well as inclusion 

of timestamps help the 
user

http://www.evolved-analytics.com


www.evolved-analytics.com

The DataModeler GUI
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The user can easily define 
new variable sets for data 

exploration as well as model 
development
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The DataModeler GUI
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Openers allow efficient user of 
limited screen real estate
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The DataModeler GUI

13

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

screen real estate
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The DataModeler GUI

13

Output can be 
captured for export or 

inclusion in the report — 
audit trail!
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The DataModeler GUI
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Tooltips help to layer 
information to reduce clutter 

but still provide insight
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The DataModeler GUI
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ImageSize & AspectRatio are 
passed down as Dynamic variables 

for quick response
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The DataModeler GUI
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There are lots of details involved in 
creating a good user experience
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The DataModeler GUI
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Dynamic

Refresh
Control what fires

TrackedSymbols

Dynamic
2nd argument

Export settings

Multiple actions and flag changes

Control triggering

Only triggered if displayed

With Essential for adaptive interfaces

DynamicWrapper Invisible sensors are possible but dangerous

Options Enabled❖ 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

Dynamics
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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 

❖ If nesting needed, nonlocal 
variables and the 
UnsavedVariables option are 
useful 

❖ Minimize the size of data 
transferred into DynamicModule
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Slow computations

Method -> Queued

Counter to trigger refresh rather than large 
structures

SyncronousUpdating -> Automatic

ControlActive

Lifesigns to calm user

Use Speak or Print during development to 
make sure things are not triggering multiple 
times

Use ImageSize ->  Automatic rather than All 
for TabView to avoid the need to generate all 
of the subviews

GUIControl[ … Enabled → 
Dynamic[whenReadyQ ] is a useful construct

Slow Computations

❖ Management of slow 
computations needs to be 
explicit to avoid timeouts on 
the part of Mathematica.  

❖ Users need feedback that 
the system is alive and to 
keep them from clicking 
vigorously — which causes 
more problems! 

❖ Synchronous vs Asynchronous 
updating is a big deal!
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Lifesign Panels for CDFs

❖ Dialogs can be updated in 
Mathematica; however, such 
doesn’t work when exported 
to CDFs 

❖ One workaround is to create a 
new status panel over the 
prior one and delete the old 
one from behind 

❖ This causes some flicker so it 
is suboptimal, albeit, 
functional
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CreateMonitorPanelMA[title_, templateString_String, vals__] := CreateDialog[ 
Column[{ 

LabelFormDM[title, FontSize -> 14], 
 StringForm[templateString, vals], 
 ProgressIndicator[ #1 , {0, #2 }]&[vals], 
 "  " 
 }, Center, 1.5 ] 

]; 

Switch[showProgress, 
True, ( 

 Block[ 
{mnbOld, mnbNew, fileIndex, numFiles = Length@fileNameSet}, 
imageSet = {}; 
fileIndex = 0; 
mnbNew = mnbOld = CreateMonitorPanelMA[  

"Image Stack Retrieval",  
"`1` of the `2` 3D images have been retrieved",   
fileIndex, numFiles  
]; 

imageSet = MapIndexed[( 
 fileIndex = First@#2;  

mnbNew  = CreateMonitorPanelMA[  
"Image Stack Retrieval",  
"`1` of the `2` 3D images have been retrieved",   
fileIndex, numFiles  
]; 

NotebookClose@mnbOld; 
mnbOld = mnbNew; 
Import[#1, "Graphics"] 
) &,  

  fileNameSet 
  ]; 

NotebookClose@mnbOld 
] 
), 

_, imageSet = Import[#, "Graphics"] & /@ fileNameSet 
]
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Other Issues
❖ 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

21
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Notebook Creation

❖ CreateDocument[  
guiDesignDynamicModule[ … ] 
opts] 

❖ The big one here is Saveable 
→ False so the user is not 
prompted when they close the 
app
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❖ 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

Deployment
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Best Practices

Development

Iterate towards success

Use speak to trace program flow & identify 
overactive triggering

Initialize variables using function rather than 
SetDelayed

Initialization to avoid shadowing

Minimize DynamicModule footprint and 
layering

Conventions

Named Containers to store parameters

Avoid long swaths of GUI code — Spaghetti 
code maintenance is a bear since GUI is so 
verbose

Create GUI in its own context to avoid conflicts

Functional programming utilities for 
consistency & maintenance

Aesthetics

Someone who doesn’t know how hard it is and 
won’t take no for an answer minimizes 
ugliness

GUIs don’t have to be ugly

Design
Storyboard

Layer complexity 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
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BEST 
Practices 

Implemented

❖ 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.
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BEST DB Editor

OEE RADAR

More Info: ariel.sepulveda@prontoanalytics.com
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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 $MachineID) 

❖ 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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Script the Encoding
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Conclusion

❖ I love GUIs 

❖ I hate GUI development 

❖ Being disciplined can minimize the pain
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❖ Mark Kotanchek 

❖ mark@evolved-analytics.com 

❖ www.evolved-analytics.com

❖ Ariel Sepúlveda 

❖ ariel.sepulveda@prontoanalytics.com 

❖ www.prontoanalytics.com
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