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An end-to-end time-domain and multi-messenger astronomy platform
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• Millions of alerts per night


• Multi-wavelength follow-up required


• Rapid response is critical

Discovery is no longer  the bottleneck

Credit: NSF-DOE Vera C. Rubin Observatory
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The workflow is fragmented
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Gemini Observation and Analysis of Targets System

• Local, browser-based application


• No cloud deployment required


• Integrated end-to-end workflow


• Asynchronous data processing


• Unified interface across systems

GOATS 
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Software architecture
GOATS
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Core Application 

• Django application (built on TOMToolkit)


• Python backend


User Interface 

• Browser-based UI (vanilla JS)


Execution Model 

• Asynchronous background tasks


• Designed for long-running workflows


Deployment 

• Distributed as a Conda package


• Runs locally
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From alert to target in one step

•Browse alerts in ANTARES

•Select object of interest

•Send directly to GOATS

antares2goats
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‣No manual data entry 
‣No context switching
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GOATS as an interface to GPP

• GPP: next-generation 
observatory control system


• API-driven ToO observation 
creation and submission 


• GOATS provides a unified user 
interface

GOATS & Gemini
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‣Simplifies interaction with complex observatory systems



Programmatic interface to Gemini

• Asynchronous Python API for 
GPP


• Enables programmatic ToO 
submission


• Simplifies interaction with 
observatory system


• Used by GOATS for workflows

GPP Client
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GOATS Gemini TelescopeGPPgpp-client
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Accessing data through GOATS

• Retrieve observation data 
directly from Gemini Observatory 
Archive


• Supports public and proprietary 
data


• Integrated into the follow-up 
workflow


• No manual interaction with 
archive interfaces

GOATS & GOA
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‣Automatically decompresses and organizes data
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Interactive data reduction within GOATS

• DRAGONS integrated directly 
into GOATS


• DRAGONS available through a 
web-based interface


• No need to learn a CLI


• Customizable reduction recipes


• Reproducible reduction runs

GOATS & DRAGONS

16



17



From reduced data to science-ready products

• Visualize data products (light 
curves, spectra)


• Transfer data to Astro Data Lab


• Continue analysis in external 
science platforms

Analysis & Data Sharing
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We exercised this entire workflow 
end-to-end using Rubin alerts
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We exercised this entire workflow 
end-to-end using Rubin alerts

As the night went on
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End-to-end Rubin Demonstration

• Processed alerts from 
ANTARES


• Triggered follow-up 
observations (Gemini, 
SOAR, Blanco)


• Retrieved, reduced, 
and visualized data


• Demonstrated full end-
to-end workflow

Successful stress test of the GOATS workflow

‣From alert to science products in a single system
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• End-to-end workflows require 
coordination across teams and 
systems


• CI is essential for multi-service 
pipelines


• Dedicated development and 
sandbox environments are critical


• Full workflow testing is as 
important as component testing

Lessons learned
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GOATS / TOMToolkit workshop (2026)

‣ Integration is the primary challenge, not individual components



How do we move from fragmented workflows to 
responsive systems?

Discussion
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‣How do we reduce the operation friction between alert ingestion and follow-up? 
‣What are the remaining gaps between systems?

GOATS documentation

Thank you!


