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Computation Notebooks are Popular for EDA

https://openexchange.intersystems.com/package/iris-python-apps

• Multimodality

• text, code, visualizations, and tables

• Flexibility

• changes reflected in real-time
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Computation Notebooks Limitations

https://openexchange.intersystems.com/package/iris-python-apps

• Notebooks’ code-reliance limits its 

usage by inexperienced programmers

• Notebooks present a single, 

interleaved thread, which may not 

capture the user’s analysis flow

We aim at an interactive notebook framework to 

support efficient low-code exploratory data analysis
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• Notebooks’ code-reliance limits its usage by inexperienced programmers

• DG1: Low-code: support users with varying levels of programming expertise.

• DG2: Insight-driven: help quickly synthesize compound data insights.

• Notebooks present a single, interleaved thread, which may not capture the user’s analysis flow

• DG3: History: help recall and navigate efficiently with visual cues and interactions.

• DG4: Structure: reveal the analytic dependencies between cells.



WhatsNext: 
Guidance-enriched EDA with Interactive, Low-Code Notebooks

We use the following car sales dataset to present a usage scenario of WhatsNext. 

https://goo.gl/9G1egz



WhatsNext: A Use Case

DG1: Low-code: support users with varying levels of programming expertise.
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DG1: Low-code: support users with varying levels of programming expertise.

DG2: Insight-driven: help quickly synthesize compound data insights.

DG3: History: help recall and navigate efficiently with visual cues and interactions.

DG4: Structure: reveal the analytic dependencies between cells.



WhatsNext: Pipeline

Render 
visualization

Synthesize 
Vega-Lite spec

Cell Rendering

Automated

Human Input

New Cell’s 
Metadata



WhatsNext: Pipeline

Render 
visualization

Synthesize 
Vega-Lite spec

Cell Rendering

Search for  logically-
related questions 

Generate metadata for each question

Question Retrieval

Search for  attribute-
related questions 

List questions in the interaction panel

New Cell’s 
Metadata

Current insight JSON object

Automated

Human Input



WhatsNext: Pipeline

Render 
visualization

Synthesize 
Vega-Lite spec

Cell Rendering

Search for  logically-
related questions 

Generate metadata for each question

Question Retrieval

Search for  attribute-
related questions 

List questions in the interaction panel

New Cell’s 
Metadata

Current insight JSON object

Automated

Human Input



WhatsNext: Pipeline

Render 
visualization

Synthesize 
Vega-Lite spec

Cell Rendering

Search for  logically-
related questions 

Generate metadata for each question

Question Retrieval

Search for  attribute-
related questions 

List questions in the interaction panel

Click on any question 

User Interaction

New Cell’s 
Metadata

Current insight JSON object

Automated

Human Input



WhatsNext: Pipeline

Render 
visualization

Synthesize 
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Cell Rendering

Search for  logically-
related questions 

Generate metadata for each question

Question Retrieval

Search for  attribute-
related questions 

List questions in the interaction panel

Click on any question 

User Interaction

Fetch metadata of all cells Generate data of the required format Render tree widget

Analysis Thread Visualization Update

New Cell’s 
Metadata

Current insight JSON object

Automated

Human Input

Hover: to display a screenshot tooltip 
Click: go to the corresponding cell



Summarization

We introduce WHATSNEXT, an interactive notebook environment for low-code 

data exploration that 

• augments a standard notebook cell with a no-code interaction panel showing 

recommended follow-up analysis questions or actions;

• utilize a set of insight-driven heuristics to synthesize follow-up questions to 

help reveal / explore / integrate data insights;

• visualizes the analysis hierarchy to help users trace the history of diverging 

analysis threads.
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Discussion & Future Work

• Improve connections between the notebook and analysis structure.

• More annotations to show hidden features, such as insight type / 

recommendation type / instructions…

• Support user-customized EDA trajectories.

• Support user-specified analysis intents

• Maintain ecological synchronization

• Support thread decomposition, switching, and saving.

• Evaluate usability through a comparative study



WHATSNEXT: Guidance-enriched Exploratory Data
Analysis with Interactive, Low-Code Notebooks

Contact: cchen24@umd.edu
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