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https://www.kaggle.com/kaggle-survey-2021

Programming Environment Popularity: Kaggle Survey (2021)

More than three-
quarters use Jupyter 

Notebook/Lab



What are Computational Notebooks?

Markdown Text

Code

Markdown Text 
(LaTeX)

Code Output 
(Interactive Visualization)



Are Computational Notebooks Perfect?

• Code Organization
Data analysis is not linear

• Execution History
Lose track of the code states

Chattopadhyay, Souti, et al. "What's Wrong with Computational Notebooks? Pain Points, Needs, and Design Opportunities." CHI 2020

Nope! Many people actually hate notebooks!

• Not Product-ready
Need clean-up & packaging for 
deployment
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Design for Better Code Organization



What if… Sticky Cells?
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STICKYLAND
bit.ly/stickyland

pip install stickylandBreak the Linear Presentation of Computational Notebooks









How Did We Implement It?

• Native Look
CSS to mimic JupyterLab style

• Develop from Scratch
TypeScript + CSS + Python glue
CodeMirror for Text Editor

• JupyterLab API
Run code, render markdown
Listen to events



Reflection: UI Toolkits are Helpful

• Text Editor is Not that Simple
Grid of mono-space characters
Cursor is a blinking box

• Numerous Edge Cases
Arrow key to navigate
Command + arrow key
Scrolling, resizing



Future Work

Separate Code State in StickyLand
Throw-away experiment without inferencing the notebook

Generalize to Other Computational Notebooks
Google Colab, VSCode Notebook, Azure Notebook, etc.

Evaluation of Usability and Utility
How do people use StickyLand? Is it helpful?

1 Topological Auto-run of Sticky Cells
Only run when referenced values changed in other cells

2

3

4





Align ML Model Behaviors with Human Users’ Knowledge
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ML is Ubiquitous

Natural Language Computer Vision Audio Signal

ML technology is in our everyday life, including this talk
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Spam
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Not so ubiquitous in high-stake domains

Why? I don’t know I won’t use you
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Intelligible Machine Learning

Explainable Boosting Machine

LIME
SHAP

Saliency Map

Visual Analytics

Counterfactual

TCAV

Feature Visualization

Prototypes

Distillation



20

"New problems" after interpretability

Why? Ah, because 
the age… Also, the 

height…

Height? Not 
what I expected
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Medical Data Example

Explainable Boosting Machine (EBM) 
• Generalized additive model (GAM) 
• Glass-box model 
• Easy to understand
y β0 + ⋯= f1( x1) fn( xn )f2( x2) + ++

Pneumonia mortality prediction 
• Continuous, categorical, interaction

Age
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Unexpected

No Yes

Having Asthma
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Having Asthma
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Real Needs for Model Editing
Fix undesirable behaviors
Higher age should have higher risk

Fairness and Bias
Change effects of protected attributes

Regulatory Compliance
Enforce monotonicity required by law

Remedy mistakes in the dataset
Outliers, missing values, wrong data
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Visualization Tools for ML

Nori, H., Jenkins, S., Koch, P., & Caruana, R. (2019). Interpretml: A unified framework for machine learning interpretability. arXiv preprint arXiv:1909.09223.
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Visualization Tools for ML

 [Gamut Hohman19]  [Summit Hohman19]  [ActiVis Kahng17]

 [CNN Explainer Wang20]  [FeatureVis Olah17]  [Dodrio Wang21]
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bit.ly/demo-msr
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Design Principles for Model Editing 
Diverse Editing Methods 
Different editing technique for different scenarios

P1

Communicating Feedback
Responsible editing & mitigate editing bias

P2

Reversibility and Documentation
Model version control & disposable experiment

P3

Low Barrier to Entry
Empower everyone to exercise human agency

P4
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Diverse Editing Methods P1

[Monotonically Increase]

[Interpolate in-place]

[Align to the left]

Make the curve smoother
Enforce monotonicity 

Enforce linearity
Remove bumps

Broadcast effect
Nullify feature effect
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P2 Communicating Feedback

Model Performance
How would it affect the accuracy?

Feature Correlations

Features need to edit next?
Other proxy features?

How would it affect my protected group?
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Reversibility and DocumentationP3

• Values and knowledge change 
over time


• Disposable experiment


• Collaborative editing
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P4 Low Barrier to Entry

• No need to install/write code


• Fit into the current workflow 

• Private and secure 

• Democratize responsible ML



Align ML Model Behaviors with Human Knowledge

Jay Wang
@jay4w Georgia Tech

Alex Kale
Uni of Washington

Harsha Nori
Microsoft

Peter Stella
NYU Langone Health

Mark Nunnally
NYU Langone Health

Polo Chau
Georgia Tech

Mickey Vorvoreanu
Microsoft Research

Jenn Wortman Vaughan
Microsoft Research

Rich Caruana
Microsoft Research

bit.ly/demo-msr



STICKYLAND
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bit.ly/stickyland

pip install stickyland

Thanks! 


