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Credit

The Rubin Science Platform (RSP) is developed by the SQuaRE* team, Rubin Data Management funded by NFS and DOE

All the RSP code is Open Source and freely reusable: https://github.com/lsst-sqre

(*) SQuaRE = Science Quality and Reliability Engineering team

Thanks to Gabriele Mainetti who is deploying the RSP at CC-IN2P3
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Rubin Observatory

• 8.4 m optical telescope
• 3.2 Gpixel camera
• 9.6 deg² field of view
• 6 pass band filters (u,g,r,i,z,y)

Global survey of the sky 2023-2032
• 20 000 deg²
• 1 image every 40s every night 

for 10 years
• Full sky surveyed every 3-4 

nights
• Deep Drilling Field visited 

several times every nights
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Rubin Data Management Borrowed to Leanne Guy (Rubin DM Scientist)

Rubin Key Numbers

Alert streams → Brokers

Rubin

https://www.lsst.org/scientists/keynumbers
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The Rubin Dataset

● 2.75 106 visits (2 snaps - 189 CCD)
● 60 PB raw data / year
● Final dataset : 500 PB

● Peak computing power : 1.8 PFlops

● 37 109 sources
● 3. 109 well measured galaxies (position, shape, colors)
● Final catalog (Data Release 11) in database : 15 PB 

○ catalogs also available in parquet format

Qserv massively parallel shared nothing distributed 
SQL database
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Some Rubin Specificities

• Rubin will have to serve a large community of users organized in 
several Science Collaborations (Solar System, Milky Way, Galaxies, 
Dark Energy, Transients,...)

• Some collaborations (i.e. Dark Energy Science Collaboration) will have 
to handle extra processing using specific algorithms

⇒ Produce extra datasets

• Rubin data will be proprietary for 2 years after Data Release
• Alerts are immediately public (through brokers)

• LSST code is fully open source (see: https://github.com/lsst) and 
re-usable

• Subaru / HSC and Rubin are sharing the same Data Release Processing code

https://github.com/lsst
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Rubin Science Platform (RSP)

• RSP(s) are being deployed at International Rubin Data Access Centers

• 3 main user interfaces:

• Web portal - Jupyter notebooks - Web APIs

• Provide access to Rubin Data Releases (including images) and alerts streams
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Relation with ESCAPE

• The RSP is not limited to the Rubin Observatory

• Can access any dataset / catalog through IVOA
• Query through TAP service

• Fully open source

• Modular design allows to extend it and to add / replace modules
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Main characteristics

● Based on Kubernetes + HELM + argo

○ Container management system

○ Allows to create a virtual complex cluster (including network) 

with several interacting components

● k8s secrets kept in Vault

● github, openid and ldap authentication are currently supported

● Infrastructure as Code

○ The k8s infrastructure is described in configuration files kept on github

• 1 set of configuration files per site

○ A change in configuration (commit / push) is automatically detected by the platform

• trigger resynchronization of the impacted k8s components
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k8s services managed through argo CD → dash 
board
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Deployment status

● Official central RSP available on Google cloud

○ Already opened to ~600 Rubin "delegates" for testing

● Deployments at LAPP (in the WP5 framework) and at CC-IN2P3 (in the Rubin framework)

● Complex to deploy, especially on real hardware (“on premise”)

○ Kubernetes has been originally designed for cloud environments

○ Several services have to be deployed manually while they just show up automatically 

on commercial clouds (Google)

● But very robust once deployed

● Scalability (designed to scale up to 10 000 users)

● Security
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TAP / Firefly
Firefly is an interactive Java based visualization tool 
developed at Caltech-IPAC

https://github.com/Caltech-IPAC/firefly

https://github.com/Caltech-IPAC/firefly
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nublado2 Jupyter platform
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Running CTA notebooks in the RSP

Work done by Sabine Elles with a CTA use case provided by Thomas Vuillaume

● Repackage the provided CTA container
○ Add libraries
○ Add some security (following rules provided by Rubin)

■ prevent notebook to run malicious code 
○ Add JupyterLab version provided by Rubin

● Register the new docker container
● Declare it to the RSP (yaml file)

● Some difficulties with non-CentOS containers
○ Investigating the best way to overcome this
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Conclusions

● IMHO the Rubin Science Platform offers an interesting alternative approach to ESAP

● Open source

● Scalable

● Secure

● Will be maintained and developed through the next decade

● Containers provided by non Rubin projects can be relatively easily repackaged to run on the RSP


