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IDAES models are built in Python code, but.. 

Complex models are routinely 
diagrammed

Validation: are the connections correct
Communication to others (and yourself)

Diagrams provide context for model 
properties

Stream values, unit values, constraints, 
structure

Visualization is much more than 
diagrams (of course) Plots of results, visual diagnostics, etc.

Visualization is important



IDAES has a visualization tool “built in” 
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model = build_model()
model.visualize(“my_flowsheet”)

With the addition of one line of 
code to your Jupyter Notebook 
or script..

..you get a web-based UI that 
automatically displays a model 
diagram and a stream table..

..and retains a connection to the 
model so you can interact with it.

We call this tool the
Flowsheet Visualizer (FV)



Latest changes for the FV
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• Important refactor to “normalize” the architecture
• Re-do UI in ReactJS – layout improvements

We are preparing the way for incorporating new, interactive 
elements, starting with: IDAES Diagnostics

PARETO
The Produced Water

Optimization Initiative

IDAES core

IDAES Python  APIs

Pyomo and other libraries

Solvers (ipopT, ETC)

IDAES model classes

Model data & 
metadataSerialized model data & 

metadata
Network (local or 
Wide-AREA)

Reactjs
And other javascript frameworks & 
libraries

application javascript code

Process user input

user input

Model data & metadata
As application objects

Python WEB APis

Rendered data
PYTHON UI 
wrappers 
UI actions / IDAES 
functions

Electron app container

Aligns with 
other IDEAS 

PSE UIs



Plans for diagnostics (..and beyond!)
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Diagnose & 
Analyze

Edit Config    & 
Variables

Solve

Visualize

Build model

Seamlessly connect diagnostics to 
the diagram, stream table, and 
new visualizations (e.g., heatmap 
of Jacobian)

Browse and filter 
diagnostics by 
different criteria

Modify diagnostic 
tolerances and 
model variables 
interactively

Modify model 
parameters 
and re-solve

Modify model 
code

Python code Web UI

Changes in the 
model can be 
immediately 
shown in the FV

WIP

Working!

Legend



Diagnostics Prototype Screenshot
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Diagnostics Prototype Screenshot Detail
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Browse to view cautions
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View variables with “extreme values”
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Filter variables by name (etc.)
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Advanced interactive explorations
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1. Select variable in caution

1b. Highlight in stream table

1a. Highlight on diagram

2. Select in 
diagram or 
stream table 2a. Filter variables 

shown in issues



• All the capabilities of the Flowsheet Visualizer can be potentially embedded 
into other Web UIs

• Capabilities being developed in e.g. WaterTAP can be “ported” to the FV
• Towards an open (and open-source) UI “ecosystem”…

Integration with other PSE projects
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The Flowsheet Visualizer (FV) can easily visualize IDAES 
models today

Interactive access to IDAES Diagnostics Toolkit is being 
actively added

This will make the FV a more useful tool across IDAES PSE

Visualization Summary



Dan Gunter, team lead

Sheng Pang, primary UI developer

Sarah Poon, User Experience (UX)

Cody O’Donnell, UI developer (emeritus, not 
attending)

Please come talk to us! We want your feedback

14

• Posters
• IDAES Visualizer
• WaterTAP

• Talks: WaterTAP UI
• Demos:

• WaterTAP UI
• PARETO UI

UI-related Sessions

Mike Pesce, UI 
developer
[WaterTAP, PARETO]
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