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GAVS
Gaia Archive Visualisation Service 
(GAVS) 
http://gea.esac.esa.int/visualization 
● Interactive visual exploration service

● Client-server architecture with REST API 

● Server@ESA: Heavy lifting  (and most of 
the code). Code-to-data paradigm

● Handles users (thousands? many 
simultaneously) on limited  hardware 
resources.

● Scalable

http://gea.esac.esa.int/visualization


GAVS
Goals

● Ability to display essential plots; scatter 
plots, density plots, histograms,…

● At any level of detail. From the overall 
catalog to individual stars.

● Interactive (zoom, pan, select, etc)

● Facilitate archive queries based on visual 
inspection at any level of detail



GAVS

http://gea.esac.esa.int/visualization 

http://gea.esac.esa.int/visualization


GAVS - Limitations
● Fixed set of plots: Arbitrary, user-defined, 

not currently supported

● (no) interoperability with archive

● Functionalities offered via GUI

● Pre-computed indices (plots) done by an 
operator

● Limited computational resources: HD, also 
CPU+RAM for computing indices.

SPACIOUS addresses these limitations



GAVS @ SPACIOUS
● Containerisation and 

Deployment

○ Refactored and packaged 
the GAVS components for 
cloud-native environments 
(and python interfacing).

● Solves

○ Extended resources

○ User precomputation of 
indices

○ Interoperability with data 
archive



GAVS @ SPACIOUS
● Frontend skin support. 

GUI customisation for 
branding consistency in 
different projects.

● ESASky support:

○  Archive 
interoperability a la 
EUCLID archive

○ With linked views!



GAVS @ SPACIOUS
● Creation of Visualisations 

(preprocessing)

○ Support for Parquet input files

○ Containerised visbuilder to 
integrate with the BDAF 
infrastructure

○ Optimised memory handling 
(previously requiring operator 
oversight)

○ Complete rewrite of HiPS creator 
Memory limits removed. High 
resolution reachable.



Higher res HiPS with SPACIOUS

Right: HiPS level 7 (~4”) -  resolution 
with SPACIOUS

NGC 6287

Left: HiPS order 4 (~34.5”) - current 
resolution at GAVS.



Higher res HiPS with SPACIOUS

Left: HiPS order 4 (~34.5”) - current 
resolution at GAVS.

Right: HiPS level 7 (~4”) -  resolution 
with SPACIOUS



GAVS @ SPACIOUS
● The web page (webapp)  is “just” an 

example of a visualisation client

● SPACIOUS provides

○ Python client wrapping the REST API

○ Total visualisation and analysis 
flexibility

○ Tighter integration with archives 
(ESA, SPACIOUS cloud, etc): visualise 
queries, visually generated queries

○ Reproducibility, collaborative - 
sharing workspaces



● Connects to any 
service running a 
vserver (GAVS, 
SPACIOUS BDAF, …)

● Tutorials provided





Works with

● Matplotlib

● Numpy and pandas

● Astroquery

● Astropy SkyCoords, 
units, etc

● Sesame name 
resolver 

● ESASky

● …
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