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Visualization in JavaScript
• JavaScript has a rich ecosystem for UI 

and data visualization:


- Low level libraries (D3)


- High level frameworks (Vega, Vega-
Lite)


- Structural viewers (NGL)


- Multiple sequence alignments 
(alignment.js)


- Phylogenetic trees (phylotree.js)

https://observablehq.com/@d3/gallery



ObservableHQ

https://www.youtube.com/watch?v=vSa5VmiHfW8

Reactive dataflow• Feature rich notebook platform 
based on JavaScript


- “Reactive dataflow” execution 
model


- Rich, well abstracted, stateful 
UI


- Fork/merge based 
collaboration


- Import/export modularity


- Markdown/LaTex support


- Much more…



ObservableHQ
• Feature rich notebook platform 

based on JavaScript


- “Reactive dataflow” execution 
model


- Rich, well abstracted, stateful 
UI


- Fork/merge based 
collaboration


- Import/export modularity


- Markdown/LaTex support


- Much more…

https://observablehq.com/@observablehq/inputs

Stateful widgets



The Observable Galaxy
A datatype and display application to integrate Galaxy and Observable

https://observablehq.com/@stephenshank/
exploring-sars-cov-2-intrahost-variation-

descriptive?payload_id=035579cc588f5c92



Galaxy - Datatype and tool
• ObservableHQ (OHQ) JSON datatype


• Target notebook (user/notebook name)


• Automatically extracts 


- history ID


- OHQ JSON dataset ID (denoted 
payload ID)


- variable number of key/dataset IDs pairs


• Associated tool


• Associated display application
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Observable - Handling payloads
• Utilizes Galaxy’s REST API


• Utilities for


- autofetching data


- fetching payloads


- linking to associated histories


- fetching associated datasets


• Aspiring for reproducible, “clear 
box” biological big data analysis

https://observablehq.com/@stephenshank/the-
observable-galaxy?payload_id=04623fca6e71f19d

https://observablehq.com/
@stephenshank/observable-galaxy-mre
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Why a payload?
For sharable, seamless integration and enhanced productivity



Why a payload?

Notebook URL

Display Application

For sharable, seamless integration and enhanced productivity



Why a payload?

History ID

Fetch data 
Fetch history information

Link back to history

For sharable, seamless integration and enhanced productivity



Why a payload?

Dataset IDs

Fetch an arbitrary 
number of datasets

For sharable, seamless integration and enhanced productivity



Why a payload?
For sharable, seamless integration and enhanced productivity

https://observablehq.com/ 
@$USERNAME/$NOTEBOOK 
?payload_id=$PAYLOAD_ID

https://observablehq.com/


Workflows and collections

• Integrates with workflows:


- Multiple OHQ JSONs per workflow


- Multiple datasets per OHQ JSON


• WIP integration with collections, either:


- One OHQ JSON per element


- One table with IDs from each 
element in collection

Final output of a workflow
Dataset IDs of a collection

A collection of 
OHQ JSONs



SARS-CoV-2 Variant Calling
https://observablehq.com/@stephenshank/
exploring-sars-cov-2-intrahost-variation-

individual-sampl?payload_id=b1d0a8de1661cd49

Productizing published workflows…



SARS-CoV-2 Variant Calling



SARS-CoV-2 structure and evolution
• HyPhy’s FEL on 8000 ViPR genomes 

• Map, compress, build tree, build 

alignment 

• Rigorous statistical tests for non-

neutral (diversifying/purifying) 

evolution 

• Show selected sites on SARS-CoV-2 

spike in complex with antibody 

• Applications to vaccine design

https://observablehq.com/@stephenshank/
selection-analysis-on-spike-antibody-complex-for-

sars-cov-2?payload_id=01b92b54eb4f71c7



Privacy and sharing

• Currently requires EITHER


- sharing history OR


- using API key


• Enabling CORS


• Admits small attack vector


• Single use tokens would be preferred


• Exploring full embedding



Future work
• Demonstration at 10:20 A.M. on Wednesday, 7/20


• Better collection integration


• Better API usage


• Develop more utilities


• Embed in Galaxy


• Nothing special about ObservableHQ


- Target arbitrary URLs


- Build similar utility libraries



Summary
• Integrated ObservableHQ with Galaxy 

• Created an associated datatype, tool, 

and display application 

• Available on Github and test toolshed 

• Integrated with 

- multiple charting frameworks 

- a rich structural viewer 

- multiple sequence alignments 

- phylogenetic trees 

• Productized existing workflows

https://github.com/stephenshank/
the_observable_galaxy
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