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wired.com/2008/06/pb-asteroids
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The Data Management Challenge
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Fast Data for science cases that require rapid follow up

11

Prompt Products  

Near-real-time processed data released 
within minutes to days

Alerts (within minutes): Notify scientists 

of detected sky changes

Catalogs (~24 hours): Databases of 
information about detected objects

Raw & Processed Images (~80 hours): 

Available to data-rights holders

Up to 10 million alerts per night

Available
Now. 
As templates allow

Fall 2026

Fall 2026

https://www.lsst.org/scientists/glossary-acronyms
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Navigating the Alert Stream

● To manage, Rubin parnters w/ community brokers — 
software systems that process & serve alerts 
to scientists

● Scientists access alerts via broker websites & 
can filter on their research area

● Alerts are world public

Alerce

Lasair

AMPEL

Babamul

Antares

Fink

https://www.lsst.org/scientists/glossary-acronyms
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Data Releases for static sky science and statistical 
studies of variability

13

Annual Data Releases

Calibrated images and catalogs 

of billions of objects and their 

measurements  (such as shapes, 

colors, positions) and brightness 

as a function of time. 

20240913 Rubin short - Difference Imaging - ENG (1).mp4

Take all data 
collected to date

1
Combine to 

emulate longer 
exposures…

2

…to reveal fainter 
objects and extract 
most info possible

3

Data Preview 2 (DP2): 
data release of 30,000 commissioning 
visits available Fall 2026. 
Coadds and catalogs-only available 
July 27 as “Early DP2” 

https://www.lsst.org/scientists/glossary-acronyms
http://drive.google.com/file/d/1DMnU8Zd066hoSfvTHO3oNstYIw6pxREQ/view
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Serve the catalogs in a way that supports data science

15

2009: Astronomers are going to 
query 100s of TB of catalogs and 
want millions of rows at a time. 

Need a parallel, distributed sql 
database with shared table scans! 

Build QSERV

HTM-sharded

Maximizes bandwidth for the 
collective.  

Get scientists those rows! 

qserv.lsst.io

https://www.lsst.org/scientists/glossary-acronyms
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Spark announced 2010, Dask 2014

Actively drive the Data Management bus through the 
evolving data science landscape

Separation of 
Compute and Storage

data lakes, S3

https://www.lsst.org/scientists/glossary-acronyms
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Serve the catalogs in a way that supports data science

17

2015: Astronomers are going to want to use Dask-like tools. 

● Get scientists those columns!
● Maximizes bandwidth for a single user.
● => Serve catalogs in parquet format for next-to-database batch OLAP

 

Now: Astronomers still want columns, but only for a particular region of the sky.  Need 
healpix-sharded columns! 

=> LINCC Framework’s LSDB/HATS:  docs.lsdb.io 

Data Preview 2 will have all 3. For data release 1 we’ll collapse 2 and 3 probably. 

https://www.lsst.org/scientists/glossary-acronyms
http://docs.lsdb.io
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Actively drive the Data Management bus through the 
evolving data science landscape

18
JupyterLab announced 2016

https://www.lsst.org/scientists/glossary-acronyms
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data.lsst.cloud
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Photo of Danilo with LLMs

2024 - …

https://www.lsst.org/scientists/glossary-acronyms
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Slide: Brian 
Bockelman’
s talk at 
HTCondorW
eek

https://www.lsst.org/scientists/glossary-acronyms
https://agenda.hep.wisc.edu/event/2432/contributions/37652/attachments/11373/15134/Agents-and-Birds.pdf
https://agenda.hep.wisc.edu/event/2432/contributions/37652/attachments/11373/15134/Agents-and-Birds.pdf
https://agenda.hep.wisc.edu/event/2432/contributions/37652/attachments/11373/15134/Agents-and-Birds.pdf
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PyVO

99% of all queries to the 
TAP server from outside 
the RSP

1%

https://www.lsst.org/scientists/glossary-acronyms
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Claude reads the documentation! 
- Frossie Economou

https://www.lsst.org/scientists/glossary-acronyms
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Ask me now or during the break about ways in which we 
use AI in operations:

25

● Era 1. Planned and completed in construction:
○ Automated Feature-Based Telescope Scheduler (Lynne Jones; 

ljones.uw@gmail.com)
○ Real-Bogus classification of alerts (Tatiana Acero Cuellar; taceroc@udel.edu)
○ Deblending overlapping galaxies (Fred Moolekamp; 

fred.moolekamp@gmail.com)

● Era 2. Foundation Model / Gen AI (Operations WIP): 
○ Philosophy on using Claude Code for  production code  
○ MCP Server for debugging HTCondor workflows (Jim Chiang; 

jchiang@slac.stanford.edu)
○ PSF modeling  (Pierre Francois Leget; leget@astro.princeton.edu)
○ Weather prediction at the summit  (Johnny Esteves; jesteves@fas.harvard.edu)

○ Wave front estimation for active optics (John Franklin Crenshaw;  
jfc20@uw.edu)

○ RAG Chatbot for User Support (Leanne Guy; lguy@lsst.org)

wikipedia

https://www.lsst.org/scientists/glossary-acronyms
https://en.wikipedia.org/wiki/Turtles_all_the_way_down


Vera C. Rubin Observatory    |  Cosmic Horizons 2026    |    07-16-2026 Acronyms  GlossaryAcronyms & Glossary 26

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |  Cosmic Horizons 2026    |    07-16-2026 Acronyms  GlossaryAcronyms & Glossary 27

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |  Cosmic Horizons 2026    |    07-16-2026 Acronyms  GlossaryAcronyms & Glossary

Resources

28

● Apr 2025: First Photon with LSSTCam
● Jun 2025: Data Preview 1 dp1.lsst.io (ComCam data)

 First Look  skyviewer.app
● Feb 2026:  Alert Stream Public prompt-products.lsst.io
● Jun 2026: LSST Starts
● Jul 27 2026: Early Data Preview 2 dp2.lsst.io  coadds and catalogs only

● August 17 2026: For folks in the Mid-Atlantic, come to our open EDP2 Hack Week at 
Princeton and hack along side half of Pipelines team: 
lsst.princeton.edu/events/2026/rubin-early-data-preview-2-hack-week

Fall 2026 releases:
● Prompt Products Database
● Full Data Preview 2 (adds the visit_images and difference_images)
● Full Prompt visit_images and difference_images

yusra@astro.princeton.edu

https://www.lsst.org/scientists/glossary-acronyms
http://dp1.lsst.io
http://skyviewer.app
http://prompt-products.lsst.io
http://prompt-products.lsst.io
http://prompt-products.lsst.io
http://dp2.lsst.io
http://lsst.princeton.edu/events/2026/rubin-early-data-preview-2-hack-week
http://lsst.princeton.edu/events/2026/rubin-early-data-preview-2-hack-week
http://lsst.princeton.edu/events/2026/rubin-early-data-preview-2-hack-week
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Appendix
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An analysis of one Claude commit message:

30
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Same commit continued

https://www.lsst.org/scientists/glossary-acronyms
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