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Databases Size at ESDC (October 2018)

~2021 Gaia DR3
Even bigger!!
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ESDC Challenges  esa

_ - Manage large volume of data and high
R heterogeneity

M : Enable collaboration between scientists

Provide tools for exploring and mining the data

Integrate data (the value of data explodes when
it can be linked with other data)

Manage data in context (track provenance,
handle uncertainty and error)
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Solutions adopted / implemented
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Scientific collaboration and code to data via
Interoperability

TERNATIONAL PLANETARY Daty Au, iy =
. IBDA
TAP+ parametric search for metadata in catalogues based on ADQL

Universal Worker Service (UWS) to manage sync/async queries

SAMP to interoperate with other analysis applications (Aladin, Topcat,
Autoplot,...)

EPN-TAP to query planetary datasets in a standard way, based on TAP
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Handling of large datasets in RDBMS &=

|

query performance =»synchronous queries & DB is
SCa Ia b I e LISA Pathfinder Legacy Archive

Interactive plots of telemetry parameter
values (ex.: > 2 million points)
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http://hdl.handle.net/1946/15343

Enabling scientific collaboration
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Explore heterogeneous data:

multi-mission, multi-wavelength

J2000 4 00 43 48.611 +412226.64 FoV:0329°  XMM-Newton EPIC color Sci.Mode @@ B < 7 Feedback =

=] - o]

Select Sky @ ET

® [sorxm ) DOR
O[W v| [psszeoor | (D) (x] ’

Midinfrared v | [AWISE color  ~| 7] (1) [x]

Herschel PACS
O [roiws ] [R50 | M@

 @esa FEPA
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Solution
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Massive Parallel Processing for big catalogues

Postgres-XL

Exploring distributed relational DBs that scale-out

PostgreSQL.: @
Open source / Big community

Specific extensions: Spherical queries (pg_sphere, q3c¢),
pg_healpix, location queries (postgis)

Working on developing specific Query Profile per use case
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Interactive/Batch Data Analysis

Executor

m Cluster Master .
standalone o
I Executor I

SparkContext

NFS
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Interactive/Batch Data Analysis

Worker 1

Executor

= |
standalone o
SparkContext

Worer 6

Executor

* | Kubermetes Standalone

SparkSQL
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Specific searches by data nature

Tn

Collect Search Visualize
& & &
Transform Analyze & Manage

B & - & -K

logstash  elasticsearch  kibana
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Code to the Data and Scientific Collaboration

pyESASky module o~
Visualization app to visualize data for any Astro archive

Hubble module: TAP+AIO access to HST
Reusable to build access to any ABSI/legacy based archive

First step to provide Jupyter Notebook “code to the data” services
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Prototype of a JupyterHUB environment at ESDC

_—
Jupyterhub
N
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o
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Visualization of Planck Healpix maps with Healpy
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Improving scalability - studies

CLIENTS

Object Storage Block Storage File Storage

Highly reliable

CEPH Storage Cluster

Easy to manage
Open source

Increase Jupyter Notebooks data analysis using Spark clusters via PySpark library
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ESDC proposed s
solutions {zesa

storage of big catalogues through distributed
databases,

storage of long time series in high resolution via
time series oriented databases,

data search and processing via specialized analysis
engines,
and enabling scientific collaboration and closer

access to data via JupyterLab, Python client libraries
and integration with pipelines using containers.
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Thank you

http://archives.esac.esa.int
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