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Talk Overview

• How We Work with Data 

• Science Platforms for Fun and Profit 

• DIY Science Platforms 

• Challenges and Future Directions
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This Clearly Works

Novacescu et al., 2016
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Will this work for JWST (and WFIRST)? 

How can we lower the barrier to entry? 

Is science use limited by capabilities? 

How do we improve provenance, repeatability, reproducibility? 

Can we improve internal operations?

This Clearly Works but …
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Technological Convergence

1. Notebook-driven analysis:  
- millions of Jupyter notebooks hosted on GitHub;  RCloud; Apache Zeppelin; Google 

Colaboratory; AWS SageMaker, etc.
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Technological Convergence

1. Notebook-driven analysis:  

2. Compute is commodified by cloud 
providers 

3. Software -defined infrastructure 
technologies are mature 

4. A rich system of open source scientific 
compute
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WOW!



Science Use Cases

• New archival research from small & large scale analysis of GO and survey data 
opened to a much broader community (lowering the barrier) 

• Support new types of research: machine learning, deep learning, AI 

• Analysis of simulated data in the same way as observations specifically when 
deployed at HPC centers 

• Joint pixel level processing across different missions



Operations Use Cases

Running pipelines off-site 

Collaboration between science and development teams (talk by R. Diaz) 

Large scale compute on archival data 

ML for internal operations 



How do you build a Science Platform?



Common technologies, many implementations



Not just in academia



Architecture

https://science.stsci.edu (SSO Auth)

Home Directories 
e.g., /home/imomcheva

VM VM VM …

JupyterHub

…

STScI

Docker container image registry

HST JWST

TESS …

API

API

https://science.stsci.edu
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Docker (container images)

Composable machine images: FROM lsstsqre/pipeline





Reference Deployment
https://github.com/spacetelescope/z2jh-aws-ansible

https://github.com/spacetelescope/z2jh-aws-ansible
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Challenges and Future Directions



Challenges

• Wide variety of use cases: need flexibility in machine types & containers 

• “Lifting & shifting” workflows not possible: need more better docs, more 
notebooks 

• Notebooks can be problematic: hidden states  

• Collaborative workflows currently not possible: dev is happening 

• Billing model & user quotas: deploy your own? 

• User management: privacy vs. security 

• Running batch compute



Convergence of Approaches?

https://github.com/spacetelescope/science-platforms-workshop
O’Mullane et al., 2017 ADASS Proceedings

https://github.com/spacetelescope/science-platforms-workshop


Summary

• Science Platforms allow users to run analysis next to data, real or simulated
• A solution to Big Data in astro
• But also key for for science applications NOW:
- Small data users benefit as well 
- Include tutorial notebooks to ramp up users 
- Remove software installation as a barrier to entry 
- Provide access to a range of computational resources 
- Allows for easier reproducibility 

• And  for internal operations:
- Improve development cycle 
- Expand capabilities



Science Platforms 
are possible today with existing off-the-shelf 

technologies.

“The future is here now - it ’s just not very evenly distributed” 

Will iam Gibson



Ivelina Momcheva
imomcheva@stsci.edu

Thank you!


