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Data Driven Science for a Data Informed World esa

A Space Science Archives - Volume (PB)
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Stored on 512 GB tablets,
it would form five towers reaching the moon

ESAC Science Data Center
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ESA Space Science Proposal — ESA Datalabs

— 2 THE EUROPEAN SP£ -~ *~r v

Eesa

[& Login

ESA Datalabs (0.6.1/8ETA]

ESA Datalabs is available as "Public Moderated Beta"

If you wish to apply for access, please submit your request here.

TO BE MORE EFFICIENT TO MOVE THE
QUESTIONS THAN TO MOVE THE DATA.»

Jim Gray, eScience: A Transformed Scientific Method

N
N,

BRING YOUR QUESTIONS TO THE DATA

There is a new paradigm, opening completely new opportunities for discovery —
a data-intensive approach to science. In many domains, we have entered what
could be called the golden age of surveys, with several large-scale projects,
spanning decades, between finished, ongoing, and planned activities. ESA is
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Multi-Domain & Multi-Mission Digital Platform Eesa
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A Platform Designed to Boost Research Productivity Eesa

ZABBIX

Software as a Service solution, low-code platform based on highly scalable microservice architecture
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Innovative Architecture — Technology Stack

User Services

Portal
Services

Exploitation Services

Discovery Analysis Workspace Pipeline
Services Services Services Services

Data
Services

Application
Services

Desktop
Services

Support Services
Integration
Framework

Interoperability
Services

Test Framework

Data Lake Services System
Engineering

Infrastructure Services

Storage Computing Regist Logging And User Resource
Infrastructure | Infrastructure gistry Monitoring § Management § Management

‘ Discovery
I
-

fipache
Camel

cosmos

Portal

= @

Desktop

O

o~

nalysis

Workspace

COMMON
WORKFLOW
LANGUAGE

Mg

Pipeline

Applications

~

Wsoccl

Matomo

European Space Agency



Datalabs for Interactive Analysis Eesa

= > THE EUROPEAN SPACE AGENCY @esa

ESA Datalabs (0.7.1/8e1A]

File Time Camera Graphics Guides Window Help

Web-Based

jw01865001001_xx106_00006_miri
jw01865001001_xx107_00011_miri
jw01865001001_xx108_00019_miri
jw01865001001_xx108_00020_miri

= > THE EUROPEAN SPACE AGENCY @ esa
SA 8 5 & QO
"~ File Edit View Run Kerel Git Tabs Settings Help
m | [ Output View X  Launcher X | [ eJWST_Datalabs_example.® 2
J2000 ~ 21 18 44,613 +00 FOV: 24' X 22" @ K <, ¢ ‘reedback — + X O [ » m C » Code v O 0 & Python 3 (ipykernel) O
=2k 2 {(9‘ &)H I.AH Y \‘ @)= K Example Query Region + Calibration level (1) + Filter name (F113W) 4
Qo .
® (] j2a = Jwst.cone_search(coord, radius,cal_level=-1, filter_name='F113@w')
table2a = j2a.get_results()
v (table2a. columns)
- (tablezal'observationid', 'dataproducttype', 'calibrationlevel', 'public'l)
+Phobos
2 2 s <TableColumns names=('dist','observationid','calibrationlevel’, 'public','data
T O. producttype', 'instrument_name','energy_bandpassname', 'target_name','target_ra
» : . *,'target_dec', 'position_bounds_center", 'position_bounds_spoly')>
y observationid dataproducttype calibrationlevel public
g = jW01865001001_xx107_00012_miri image -1 False
jW01865001001_xx105_00001_miri image -1
5 jW01865001001_xx105_00002_miri image -1
jW01865001001_xx105_00003_miri image -1
R jW01865001001_xx105_00004_miri image -1
1 . jW01865001001_xx105_00005_miri i

jW02368007001_xx102_00002_mi

jW02368007001_xx103_00003_nj
jW02368007001_xx104_00004_
jW02368007001_xx105_00001_

Desktop-Based i

"
jw02368007001_xx106_00002, + +
jw02368007001_xx107_00003 +
Name - RA(J2000) ~ Dec(J2000) ~ Observation D ~ jW02368007001 x108_0000¢  + + +
Y Y filter fume jw02368007001_xx109_00001 +

jw02368007001_xx10a_00002 +
jw02368007001_xx10b_00003
‘ Jw02368007001_xx10c_00004_

+ + ¢ 2
S E SAS ’
+
+

- + + 2

J211803.61+000948.7 21h 18m 03.612s +00° 09 48.71 254810010

J211813.90+000806.2 21h 18m 13.902s +00° 08' 06.28" | 254810025

- _ ~ NI _— e
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Datalabs Marketplace

2 THE EUROPEAN SPACE AGENCY

ESA Datalabs [0.3.0/BETA]

Create Datalab

Find a datalab in ESA datalabs catalog

Filter results

aladin

Aladin is an interactive sky atlas allowing the user to visualize digitized
astronomical images or full surveys, superimpose entries from
astronomical catalogues or databases, and interactively access related
data and information from the Simbad database, the VizieR service and
other archives for all known astronomical ohiects in the field

jl-esdc
Jupyterlab ESDC

jl-juice
JupyterLab with JUICE moon coverage tool (0.8.0).

jwst
Jupyterlab JWST

jwst-nsrt
Jupyterlab JWST NSRT

Euclid DPS

jupyter

filezilla
FileZilla

jl-euclid-dps

Herschel
Euclid DPS JupyterLab o —r

jl-pangaia

PanGaia JupyterLab Jupyter

jwst-miricle
Jupyterlab JWST Miricle

gfitsview

QFitsView - An image display and visualization tool for astronomical data

fv

FV - An image display and visualization tool for astronomical data

jl-herschel
Herschel JupyterLab

jupyterlab

Plain JupyterLab for demonstration of basic functionality.

jwst-nips
Jupyterlab JWST NIPS

theia-python

Theia Python Editor

| - || .- Lz
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Pipelines for Batch Processing Analysis

e Keyword in input file

Pipeline input FITS file

CRDS override list

CRDS cache overrides

CRDS cache

CRDS Context

Detectort

Detector1 intermediate output

Keyword in output file

Image 2 CRDS cache override list

Image2

FITS file output

Lz +

FALS
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Pipelines Marketplace
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ESA Datalabs [0.7.0-3-67FEcB2D]

Pipeline launch

‘ Filter results

System Pipelines

BC_MCAM
This pipeline contains 2 steps: tm2raw_mcam and pds4_packager.

[bc] [exampl

kuhi Wed May 10

Detectorl
This pipeline run peline.Detector1Pipeline’ on 'strun’ command

| example | |jwst |

2 jkuhi ® Wed May

cdr-demo

This pipeline chains two ‘command' steps. There is intermediate output
after the first step and the final output after the second

| example |

2, jkuhi ® Wed May

’ ‘ Sort by last modified

O Steps @ Pipelines

JWST

This pipeline runs Detector1Pipeline' and then processes the
output on ipeline.Image2Pipeline’ on 'strun’ command

[example | [jwst |

& jkuhi ® Wed May 10 2

timestamp

This one-step pipeline has two inputs. The first input is a text file. The
output of the pipeline is the copy of the input file with current time
appended. The second input to the pipeline is an integer that specifies
sleep time. The pipeline step sleeps the specified number of seconds

2 jkuhi © Wed May 1

Hello_PIPEMAN

This pipeline has two steps. The input to the pipeline is a text file. The two
steps append "Hello" and "PIPEMAN" in block letters to the copy of the
input file. The output of the pipeline is a copy of the input file with the
appended "Hello PIPEMAN". This example uses a ‘figlet’ pipeline step that
needs to exist as a step in Pipeline Catalogue. figlet’ is a unix command
that writes text in block letters.

| example |

A jkuhi ® Wed May 10

A8 & & B

& Browse User pipeline

Image2
This pipeline runs peline.Image2Pipeline’ on 'strun’ command

| example | |

kuhi Wed May 1

scatter-gather

This pipeline contributed by INTEGRAL demonstrates the CWL scatter
feature. In the scattering pipeline a step produces an array output of files
and the next step is spawned for each array element. The entry-point file
is's gather.cwl'. The 'data’ input directory takes text files. This is an
advanced pipeline

| example | | scatter-gathe

kuhi © Wed May 10 202

simple
Very basic pipeline

| example |

© Wed May 10 20

10

2 THE EUROPEAN SPACE AGENCY




For Problem Domain Science End-Users Eesa

» THE EUROPEAN SPACE AGENCY @esa

ESA Datalabs (0.3.0/p

=+ THE EUROPEAN SPACE AGENCY @ esa

Create Datalab

Find a datalab in ESA datalabs catalog ESA Datalabs (0.3.0/8e74 A8 &8 0 @

Filter results Show sections

Aladin Sky Atlas File Manager (PCManFM) Running
Aladin is an interacti i digitized Y L a nal 1t for »>— Offers a standard file tha o

et

Running datalab
PUBLISHED NEW
Selecta

gLAB n
g . . . w WST JUPYTERLAB JUPYTERLAB
( g8 ; Advanced configuration

dalone > o

Minimum CPU resources needed

Team Jupyterlab JupyterLab datalab for generic use

GODOT JupyterLab . Minimum memory resources needed with ESA archive data
Tisisa

GODOT HARM

= & 2 Datasets
[ ——— ®© 0 p

Internal volumes

ESA Datalabs (0.2 c/ac14)
Herschel

PUBLISHED PUBLISHED NEW

” N «YOU CAN EITHER MOVE YOUR QUESTIONS
o ‘ Kollori Vi A T OR THE DATA. [..] OFTEN IT TURNS OUT
=z ovsprogranming b uses GV os G % @ ’ TO BE MORE EFFICIENT TO MOVE THE

‘ QUESTIONS THAN TO MOVE THE DATA.»

Jim Gray, eScience: A Transformed Scientific Method

GATATSM WST JUPYTERLAB JUPYTERLAB

Terminal

Cesa

BRING YOUR QUESTIONS TO THE DATA SR

> THE EUROPEAN SPACE AGENCY in]wi
oo i 2 io " . . view Interop Help 8 o
ESA Datalabs (0.3.0/RE] PAN Available data - 109 ERT] 22: 47: 08. 230 +58:01:03.31 x ¥ projection RGN =
.
. le
D t I b d * @ Deka) Lastnews
atalabs S
. P released (dedicated to
Ny version 11, in english
LAUNCH NEW DATALAB '_. and french)
| - v Ok
N - ot
Aladin Vi
() DESTROY &) Logs () DESTROY ®
.
TopCat
OPCAT .
£ Logs () DESTROY () DESTROY .
.

11
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For Problem Domain Science End Users++

> THE EUROPEAN SPACE AGENCY (éesa

ESA Datalabs 1o.s.0/8€7A) 8 8 & & B R Q L ¥ ©

@ Eesa

Visibility

Modification date: n/a

. se this form to share with some users as a private access, only them will have access to your lab. Or you can share with everyone using the publish flow. Your datalab will be reviewed by a moderator
Datalab version:

Author: Vicente Navarro . )22 21:19  Build version:| 1.4.0-0 v
Select your datalab type I ter |

VNC based X server
Where are your files? Ut repusUTy

@ Public, everyone can use it O Private, specify a lig

Popularity: 0

Enter public Git repository

‘ License | Please select a license v|

Popular Licenses
BSD 3-Clause No Nuclear Warranty
Enter branch to use ‘ master Creative Commons Attribution Non Commercial 3.0 Germany
GNU General Public License v2.0 only
GNU General Public License v3.0 or later
GNU Library General Public License v2.1 or later
MIT License
Clicking on this button will allow you to get an archive  European Space Agency
European Space Agency Community License — v2.4 Permissive (Type 3)
European Space Agency Community License — v2.4 Strong Copyleft (Type 1)
European Space Agency Community License — v2.4 Weak Copyleft (Type 2)
European Space Agency Public License (ESA-PL) Commentary — v2.3
European Space Agency Public License - v2.4 — Permissive (Type 3)
European Space Agency Public License - v2.4 - Strong Copyleft (Type 1)
European Space Agency Public License - v2.4 — Weak Copyleft (Type 2)
Others
3dfx Glide License
AMD's plpa_map.c License
ANTI R Software Riohts Notice

21:19: Build started
21:21: Build ended with status BUILD_SUCCESS

European Space Agency




ESA Datalabs Community — Today esa

> —— ﬁ-__‘_’ ——

, e 768 Registered Users

| osa | -
e e 584 geta Users

|

(|

L
r

=

17447

-_.{;; N - : |

ESA Détalaﬁbs — JWST,,:Workshop, Heidelberg 4 - 8 Sept 2023
ESA Datalabs — Euclid Wo/rkshop, Copenhagen 21 - 22 Jun 2023
ESA Datalabs Workshop = ESAC 24 - 25 Nov 2022
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# prospective users
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ESA Datalabs Community — One Year Forecast

esa

5500 Optimistic @

Optimistic: onboarding of all T e
ESA Space Science &
interested missions and o
collaboration opportunities 2000 1 s e

_ dia Expected
Expected: onboarding of 9 i 5 3
Space Science Euclid § W
and JWST missions as A o
currently planned //

4
1000 - x S
Ariel & g Pessimistic
Pessimistic: onboarding of ; ///;+—" B R
existing registration requests 500 4 ﬂﬁ__,_,_?f;_{'—f: RS 4
.7_7__,,_7_7—'—.'.;;;'—'",—,,,‘— ———————————
0 p) 4 6 8 10 12
April 2023 Months
16
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Platform and Community Release Roadmap

Public Beta
Moderated

Q1
Q1 Private Beta 2023

2022

Public Beta
Unmoderated
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Take away messages esa

The ESA Space Science Exploitation Platform

« SCI Data available for researches to work on it, made easy

Increase Space Science Operations Efficiency

« Reusable for fast implementation of Scientific Processing Pipelines
« Reusable for fast implementation of Scientific Analysis and Visualisation Tools

Enable Collaboration and Open Science

« Share complex processing tools and data with your team (ala JWST)
« Share your contributions with the community in SCI ‘s AppStore
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THANK YOU!

datalabs.esa.int
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