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An astronomical data platform



What is it?
All-in-one astronomical tool

• Discover interesting transients. 

• Manage follow-up. 

• Perform characterization. 

• Visualize the results. 

• Work as a team, collaborate. 

• Stay up to date. 

• Integrate all of the above with multi-messenger events.



Discover interesting transients
With the help of alert brokers

• Receive candidates/alerts from alert brokers (e.g. Kowalski, Fink). 

• Filter which candidates you get and their annotations using filters. 

• Candidate scanning/vetting. 

• Save interesting candidates as sources / Reject irrelevant candidates

Crossmatch with catalogs ML models Filtering







Manage follow-up
Schedule observations from telescopes

• Trigger follow-up of many telescope (with an API). 

• Re-assign priority and other parameters as we get more datapoints. 

• Retrieve results once completed, done automatically for ZTF, ATLAS, and 
SEDM. 

• Assign targets to observing run(s). 

• Upload new photometry and spectra either via the web app or API calls.



Visualize the results
1. Photometry plot

• Magnitude, flux, period plots, and periodogram analysis 

• Show/hide data points by instrument and filter 

• See data in tabular format and export it as csv

2. Spectra plot

• See spectra of a source and its host 

• Show/hide by instrument and date 

• Display elements, galaxy lines, sky lines and tellurics 

• Shift the lines by redshift and Vexpansion













Visualize the results
3. Many more

• Thumbnails 

• Annotations from broker, or generated from catalogs 

• Finding chart, observability charts 

• Surveys 

• Centroid plot 

• HR Diagram 

• Access to archive data 

• Photometry statistics



Perform characterization, and report to the public

• Run analysis service(s) using the photometry, spectra, images, redshift…, 
and upload external analysis products ran offline. 

• Compare/crossmatch with archive data and TNS data. 

• Once characterized/classified => submit to TNS directly from SkyPortal. 

• Candidates saved as sources to specific groups can be submitted to TNS 
automatically as well.

Analyse the data, run inference, report to TNS









Stay up to date
Be notified on selected events

• Fine-grain notification on: sources, favorite sources (new classification, 
spectra, comments), GCN events, mentions, facility transactions. 

• Receive notifications on different channels: email, SMS, phone call, 
WhatsApp message, slack channel. 

• Constraint Phone calls and SMS to a specific time period only. 

• Program “reminders”, which are recurring notifications at fixed times.





Fritz





Work as a team, collaborate
Planning, and data sharing

• Groups 

• Shifts 

• Allocations 

• Fine-grain data accessibility











A well-defined multi-messenger workflow

• Ingest multi-messenger events in real-time. Users are notified if an event passes 
pre-defined cuts. 

• Assess observability, observation planning using gwemopt (Coughlin et al. 2019), 
send the plans to instrument(s) directly, or use external observation planning 
services 

• Scan for candidates within an event’s skymap, saved them as sources. 

• Users on shift loop through the sources, and highlight/reject them with the help of 
forced photometry, adding notes for each. 

• Report sources of interest and coverage with automated GCN circulars-like reports. 

• Submit observations to Treasure Map.

The search for transients in large localizations





























Some numbers
May 2023 Oct 2023 Increase %

Groups 180 198 10%
Users 320 364 14%

Comments 170,000 196,000 15%
Filters 80 94 18%

Spectra 11,000 13,000 18%
Annotations 3.2 million 3.8 million 19%
Thumbnails 12.2 million 14.7 million 20%
Photometry 400 million 489 million 22%

Sources 420,000 517,000 23%
Candidates 7.3 million 9.3 million 27%
GCN events 3,100 5,100 65%



SkyPortal survey
Usage

API Frontend



So… what do the users think of it?



Why did I even ask…



Lessons we learned
Scaling is very hard
• There is always a bottleneck. If it’s not the database, it’s the app. 

• Good code is not good forever.  

• A lot of things in the DB don’t change very often, no need to query them all the 
time. 

• Deploy often, fix more often. 

• Never enough tests. 

• Monitor performance regularly, match user complaints with what can be 
observed on the google-cloud console. 

• New exciting features are great, but simple, robust, and useful features are even 
better.



Things we have been working on

• Smarter frontend: More tabs doesn’t affect the server as much. 

• Automatic triggering with Kowalski and BTSbot (Nabeel Rehemtulla et al. 
first paper on the arXiv, second paper in prep) 

• Make “heavier” analysis products like NMMA (Peter T.H.Pang et al. 2022) 
available through Fritz. 

• Brand new photometry and spectra plots: less waiting, less bandwidth. 

• Speed, overall: runs computations in parallel, deduplicate logics, cache 
everything that can be… both front-end and back-end. 

• Faster sources queries: filter through sources ~20 times quicker.



Things we will be working on
• Frontend v2: refresh the overall design where needed, rethink how some 

features are used from the frontend to make things easier and faster to use. 

• Customizable frontend. People use different features, and don’t use some of 
them. We want the frontend to be more customizable to everyone’s liking. 

• Integrate with Astro-COLIBRI (next slide) 

• Increase performance for scanners: get the candidates quicker, load source 
page data quicker, re-assign targets quicker, … Not vital now, but trying to 
anticipate and improve scaling. 

• Extend the capabilities of the analysis framework, to make as many external 
offline analysis services accessible directly from SkyPortal



Integration with Astro-COLIBRI
• In Astro-colibri: 

• Connect with your SkyPortal account(s). 

• Visualize/Import your SkyPortal sources, referencing back to the platform. A way to populate astro-colibri from 
SkyPortal 

• Receive in-app notifications. 

• Query SkyPortal group catalogs through Astro-COLIBRI 

• Import facilities data from SkyPortal to Astro-COLIBRI to plan through tilepy. 

• In SkyPortal: 

• Add the API endpoints necessary to implement all of the above 

• Link to your Astro-COLIBRI account 

• Use the wide-range of cone-searches in Astro-COLIBRI through SkyPortal. A way to populate SkyPortal from Astro-
COLIBRI. 

• Upload transients from public data-streams to Astro-COLIBRI.



The team
AlumniCore



New team members?
• Berkeley students (from Codify) 

• Computer Science background 

• A team of ~6 developers + ~6 designers 

• Specialized in front-end development 

• and web design 

• Which is exactly what we need!



New paper!



Lessons we learned
Nothing’s ever finished or perfect, stability is very hard to reach

• Build diverse teams, at least one person for each aspect of the app 

• The 6 lines of code might look good, but still try them before merging. 

• Deploy often, fix more often 

• Tests, tests, and even more TESTS 

• Have a robust deployment pipeline 

• Monitor performance in real-time 

• Question each others code 

• New features are great, good features are better



SkyPortal is open-source
Please open issues when you find a bug, or just want need features



Learn how to use it
SkyPortal is well documented, but never enough!

• Read the documentation at skyportal.io 

• Watch the tutorials at www.youtube.com/@skyportalastronomy 

• Open issues on GitHub at github.com/skyportal 

• Email me at tdulaz@caltech.edu 

• Most importantly, asks me anything today!

http://skyportal.io
mailto:tdulaz@caltech.edu


Thanks for listening!
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Find us: skyportal.io

http://skyportal.io

