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General strategy
• Limited funding – don’t try to be all things to all 

people
• Engage with users & communities -> 

understand needs
• Target two communities
• Developers, including Uni partners et al.
• Advanced users

Do not target naïve users, except as viewers of results 
pages



General development principles
• Use Web technologies where possible
• Allows for deployment in “the cloud” or on the 

desktop (e.g., Electron) – mostly desktop for now
• Use the same front-end “stack”
• ReactJS - Interactivity
• Material UI – Look and feel
• Plotly – Plots and graphing

• Use the same back-end “stack”
• Python
• FastAPI – library to handle requests

Web-based GUI

GUI back-end

IDAES, Pyomo, 
etc.
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Tool walk-through
• Current status
• Basics

• Functionality
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• Examples/screenshots
• Plans
• New features
• Improvements, refactorings

• Q&A



Flowsheet Visualizer
Functionality

IDAES/PyomoAutomatic layout of 
flowsheets in Python code

Save as image
View stream table
Start from script, console, or 
Jupyter Notebook
View and run diagnostics
In Notebook, updates to 
flowsheet reflected in diagram

Install IDAES Toolkit with ‘[ui]’ :
pip install ideas-pse[ui]

Docs: https://idaes-ui.readthedocs.io

Types of models

Installation



Flowsheet Visualizer: Layout




Flowsheet Visualizer: Rearrange 
diagram




Flowsheet Visualizer: Stream table




Flowsheet Visualizer: Diagnostics 
Panel




Flowsheet Visualizer: Run 
diagnostics




Flowsheet visualizer plans
• Bugfixes, possible minor enhancements
• No major features planned in this cycle
• Possible future enhancements include:
• View details of any unit / stream
• Improved diagnostics workflow and visualization
• Editing of model variables
• Integration with Flowsheet Runner



Flowsheet visualizer Q&A



Flowsheet Runner aka 
WaterTAP UI

Functionality
IDAES / Pyomo• API for devs to export IDAES 

model output, input variables
• Select model from list
• Set inputs
• Free/fixed
• Sweep over range

• Solve (ipopt, etc.)
• Compare different runs
• Sensitivity analysis results

Local install, 1-click

https://watertap-
org.github.io

Types of models

Installation



Flowsheet Runner: Flowsheets List



Flowsheet Runner: Input Page



Flowsheet Runner: Optimization Output



Flowsheet Runner: Compare Page



Flowsheet Runner: Sensitivity



Flowsheet Runner: Sensitivity (2)



Flowsheet Runner: Sensitivity (3)



Flowsheet Runner: Sensitivity (4)



Flowsheet Runner plans: Cross-
project
Use across 
IDAES flowsheet 
projects 
• Project 

branding
• Project 

flowsheets



Flowsheet Runner plans
• Software repository alignment with cross-project goals
• Better dependency management and maintenance

• Add support for IDAES “decision support” applications
• Streamline API/tools to add existing flowsheets
• Possible integration with Ahuora GUI



Flowsheet runner Q&A



PARETO UI
Functionality

Pyomo PW networks created 
from Excel spreadsheets

Decision-support tool for 
produced water management
Given a network of sources, 
sinks, etc., optimize 
infrastructure buildout 
alternatives
User can edit any input, or 
override optimization choices
Compare solutions with tables 
and charts 

One-click native installer

Docs: https://www.project-
pareto.org/software/

Types of models

Installation



PARETO UI: Pre-built “scenarios”
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PARETO UI: Configure scenario 
inputs



PARETO UI: Configure scenario 
inputs (2)



PARETO UI: Optimize



PARETO UI: Result summary



PARETO UI: Results Sankey diagram



PARETO UI: Override optimizer 
decisions 



PARETO UI: Compare solutions



PARETO UI: Show on map (beta)



PARETO UI plans



PARETO UI Q&A



“Superstructure” UI
Functionality

IDAES / PyomoCreate and solve 
superstructures
Initially working with zero-
order known performance
Goal: Build Pyomo models 
to incorporate more 
complex technology 
options

WIP, currently only from source

https://github.com/prommis/
prommis-ui

Types of models

Installation



Superstructure: Create



Superstructure: Build



Superstructure: Solve



Superstructure UI plans
• Finish prototype
• Build zero-order models with known performance for 

technologies
• UX testing/feedback with real users
• Additional applications
• PrOMMiS
• Other PSE projects



Superstructure UI Q&A



FOQUS
Framework for Optimization, Quantification of Uncertainty, and 
Surrogates
Functionality

Aspen, gPROMS (with license)
IDAES/Pyomo

Run Aspen, gPROMS 
models
Also run IDAES or Pyomo 
models
Optimization, UQ, sDOE, 
surrogate modeling
Run on desktop (Python 
GUI)

Python local install:
pip install ccsi-foqus

Docs: https://foqus.readthedocs.io

Types of models

Installation



FOQUS: Create a flowsheet



FOQUS: Run optimization



FOQUS: Connect to Aspen models 
through “Sinter”



FOQUS: More functions not covered 
here



FOQUS plans
• Refer to CCSI2 leadership for details
• UI is currently in maintenance mode
• Integration with other tools could require refactor into Web 

stack



Summary
• Flowsheet Visualizer

• Developer-focused, view and run diagnostics on flowsheets
• Flowsheet Runner

• User-focused, parameterize and run flowsheets and sensitivity analyses
• PARETO UI

• User-focused, parameterize and run produced water models
• Superstructure UI

• User-focused, create and run (constrained) superstructure models
• FOQUS

• Developer-focused, create and run Aspen or Pyomo flowsheets, many 
additional analysis features



Final Q&A
Contact:

Dan Gunter (LBNL)
dkgunter@lbl.gov
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