SA abs

* Vicente Navarro, on behalf of the ESA Datalabs Team

18.10.2022, Virtual
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ESA Datalabs — Across Science Domains

+ THE EUROPEAN SPACE AGENCY

ESA Datalabs [0.3.0/6574) 8 &6 0 0

«YQOU CAN EITHER MOVE YOUR QUESTIONS
OR THE DATA. [..] OFTEN IT TURNS OUT
TO BE MORE EFFICIENT TO MOVE THE
QUESTIONS THAN TO MOVE THE DATA.»

Jim Gray, eScience: A Transformed Scientific Method

BRING YOUR QUESTIONS TO THE DATA

There is a new paradigm, opening completely new opportunities for discovery —
g COmP SR, i v/ » THE EUROPEAN SPACE AGENCY Eesa

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, i ESA Datalabs 10.0.0/0574] Ao e 00
spanning decades, between finished, ongoing, and planned activities. ESA is
responsible, or is a major partner, in several of these initiatives. Create Datalab
There is, however, a new profound change: data has become a major Find a datalab in ESA datalabs catalog
technological challenge. Increases by multiple orders of magnitude in dataset

size means that transferring data to a scientist is often unfeasible. Filter results

ESA datalabs gives you a privileged position; bring your code directly to ESA's

aladin filezilla fv
. . . Aladin is an interactive sky atlas allowing the user to visualize digitized FileZilla FV - An image display and visualization tool for astronomical data
infrastructure — there is a great set of tools and programming languages are astronomical images or full surveys, superimpose entries from
i eI ) ) . astronomical catalogues or databases, and interactively access related
flexible — and execute it with direct access to ESA's archives.

data and information from the Simbad database, the VizieR service and
ather archives for all known Astronamical abiects in the fisld

ESDC jl-esdc  l-euclid-dps Herschel jl-herschel

s Jupyteriab ESDC Euclid DPS JupyterLab ot Herschel JupyterLab

Coyter Coter

o <
jl-juice ... jl-pangaia jupyterlab
” PanGaia 1"P3N9 e lupy

N JupyterLab with JUICE moon coverage tool (0.8.0). oy PanGaia JupyterLab Jupyter  Pain JupyterLab for demonstation of basic functonaliy.
jwst jwst-miricle jwst-nips

Jupyterlab JWST Jupyterlab JWST Miricle Jupyterlab JWST NIPS

theia-python
Theia Python Editor

jwst-nsrt qfitsview
% Jupyterlab JWST NSRT ‘ QFitsView - An image display and visualization tool for astronomical data
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[
I
I

—_— B b Bl 2
= BB rahN

- Em i vl = THE LUROPT AN SPAUE AGERCY
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Data Exploitation Paradigm Shift

esa

- ESA Space Science Archives - Volume (PB) o e

L2 W Gaia - 2013

%

M Herschel - 2009

J id—f—VIOPB ; M Planck - 2009

~__ EPlanetary (MEX - 2003,

BepiC - 2018)
~ M Cluster - 2000
H XMM-Newton - 1999

M Soho - 1995

M Hubble - 1990

From bring the
- data to the user

Rosetta - 2004, VEX - 2005,

To bring the user

fo the data
0.00 ¥ ' ' — 1 '
2005 2010 2011 2012 01
5
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Main Scenario / Use Case Eesa

Eesa ‘ datalabs

Create Datalab = esa | datalabs

Find a da atalabs c

8 & B QAo

Filter results

Datalab Launch

Aladin Sky Atlas ESDC Jupyterlab .. Euclid DPS JupyterLab
o~ b t0d

jl-jwst Options
File Manager (PCManFM) FreeDOS VM .
" mixoe i
jlab JWST Name (optional):
GNU Octave

th buitin ploting and

select datalab as soon as its interface is available

Herschel JupyterLab
tba

[ remove datalab automatically when finished

JWST Jupyterlab Juice JupyterLab Jupyterlab

thd P abites fo t poses Includes Phin Jupyterlab

Kolibri VM PanGaia Jupyterlab TOPCAT
thd

Eesa ‘ datalabs

File Edit View Run Kemel Tabs Settings Help

A 6B QL@

Terminal

" Output View x  Launcher X | % Demo_Datalabsipynb X
B + X0 0 » = C » Markdown v jws_jdaviz_astroquery O

Example cone search + Proposal Id + Calibration level + Instrument

Jzoon. FoV: 9.1'X 12'

&l

ee), frame='icrs')
(coord, radius, proposal_id-'00623',cal_level-3, show_all_columns: ,instrunent_name='MIRI')

[66]: |coord =~ SkyCoord(ra-98.831495, dec--66.81864444, unit=(u
3 = Jwst.cone h
table = j

Cesa | datalabs

INFO: Query finished. [astroquery.utils.tap.corel

[671: | table['observationid!, 'proposal_id",'instrument_name','dataproducttype', 'calibrationlevel'][0:5]

. (67): Table length=1

D ata | a b S observationid proposal_id instrument_ name dataproducttype calibrationlevel

* object  object object object intaz
W00623-0034_1004_mir_770w-5ub256 00623 MIRI image 3
Launch new data 4 -0 mi 2

+] Query the list of files associated with an observation ID
[+
ESDC Analysis Labs . GNsS Desktop Analysis GNSS Crowdsourcing Hl o e e T T
ESDC JupyterLab () \ GNU Octave GSSC Jupyterlab ¥ product_list
[QUBS][OD!SWV] [Shgs][(‘)Destmv] [Ehgs][(')ﬂestmv] * (511 Table length=4
uri artifactid filename contenttype producttype calibrationlevel public
G JWST NIRCAM Footprints 2 @ | X object object object object object int32  bool

Juice analysis Integral Spectral Analysis Gaia DR2 Analysis RAJ000 ~ DECJ2000  |Public ~ mast S Tprodc oos2s-
Juice JupyterLab PanGaia Jupyterlab Y fiter fter colum fter 0034.1004_miri 770w 00000000-0000-0000-ad8b-9dSfdebf4f6a 0034 t004_miri 770w- text/plain science 3 Tre

sub266_cat.ecsv

Sub256_cat.ecsv

Integral JupyterLab
O 5w ) (oo

06h 30m 34.065s |-66° 31" 09.41" 5.883021071890346-06 to|3
[ Bs |[ O Destoy | [ B g ][ O Destoy | msAooee S5 | cped® mast.WSToroduct o
06h 30m 34.057s | -66° 31' 09.46" 5.883021071890346-06 | composite | 3 034,100 1t 199" 00000000-0000-0000-b506-72c56¢901M0 00341004 mir 770w~ imageffts science 3 Tne

sub256_i2d fits

Sub266_i2d fits
06h 30m 33.901s | -66° 31' 07.41" 5.88302107189034e-06

composite | 3

mast:JWST/product
/W00623- W00623-
0034.004_mir {770w. 00000000-0000-0000-9743-581398521010  0034_1004_miri_{770w-  image/jpeg preview 3 True

5ub256_2d.ipg 5ub256_2d.jpg

06h 30m 33.839s -66° 31'07.81" 5.88302107189034e-06 | composite | 3

°
"}

4 @ NoKernell | Idie Saving completed Mode: Command ® Ln1,Col1 Demo_Datalabs.ipynb

—— . L.
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FIND

= 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

filezilla
FileZilla

jl-euclid-dps
Euclid DPS JupyterLab

jl-pangaia
PanGaia Jupytel

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 + -
A
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FIND — Desktop Apps

2 THE EUROPEAN SPACE AGENCY

ESA Datalabs

2
Ei

iews Graphics |oins Windows VO Interop Help

Wwilea o

Table List Current Table Prope

Hi

dow Layers Subsets Plot Export Help

Columns:
Sort Order:

Row Subset:

Activation Action:

SAMP

‘llog 12048 M || Messages:

Position | Subsets

TOPCAT

HEI0

& Histogram Plot

Window Layers Subsets Plot Export Help

(LR FIEAP=NCE Nl

Position | Subsets | Form

Position: 0.249, 0.96
B ranxy €3 Stretch XY

File Edit Image Catal

» THE EUROPEAN SPACE AGENCY

ESA Datalabs [0.3.0/8e7A]

Available data - 109
nw ® oUt view

@
a
)

ENNNEEN

EEEREN

NADiN

Last news
. ;Jm Aladin manual has been

.3 pan  released (dedicated to

version 11, in english
and french)
v Ok

Lz
A
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FIND — Web Apps (i.e. JupyterLab) esa

> THE EUROPEAN SPACE AGENCY @ esa

ESA Datalabs [0.3.0/BETA]
File Edit View Run Kernel Git Tabs Settings Help

Bl ¢+ ¢ ¢ " Moon-coverage_0.8.0-JUIC® % PanGaia_VN_Edition.ipynb X
+ ¥ O [ » m C » Makdownv O #  Python 3 (ipykemnel) O

B / notebooks /

Moon-coverage 0.8.0 - JUICE examples

Name Last Modified

8 juice_kernels 3 months ago . _
The moon-coverage python package is a toolbox to perform surface coverage > THE EUROPEAN SPACE AGENCY

analysis based on orbital trajectory configuration. Its main intent is to provide an
easy way to compute observation opportunities of specific region of interest above

™ Moon-coverage. 3 months ago

SA Datalabs (0.3.0/87A) &
the Galilean satellites for the ESA-JUICE mission but could be extended in the
future to other space mission. — File Edit View Run Kernel Git Tabs Settings Help
. ™ [% Output View X Z Launcher X | [7 eJWST_Datalabs_example_® o,
It is actively developed by the Laboratory of Planetology and Geodynamics (CNRS- oo =— @ X % g Fesaback f—— - ® i ——
ed by : i pom— . = y X » m G » Code v Python 3 (i
UMR 6112) at the University of Nantes (France), under ESA-JUICE founding . ; : - i - SR PViETe)
[ A, @) | = > . ’ o - 3 g
suppor o Q\ > ‘ @ UL H Ll_] L H =K Example Query Region + Calibration level (-1) + Filter name (F113W) &
— @) o‘%?f B— Y Qs
0 "> - j2a = Jwst.cone_search(coord, radius,cal_level=-1,filter_name='F1130W"')
This notebook provides a list of examples on how-to-use the moon-coverage tool version 0.8.0 inthe . table2a = j2a.get_results
context of the JUICE mission. The complete documentation of this module can be found on ReadTheDocs for v e N . (table2a. columns) .
- . X (table2al'observationid', 'dataproducttype’, 'calibrationlevel’, ‘public'])
additional details. ol
s 7. 48 e <TableColumns names=('dist','observationid','calibrationlevel’, 'public','data
O. producttype', 'instrument_name','energy_bandpassname', 'target_name','target_ra
from moon_coverage import __version__ » e p—r—" ', 'target_dec', 'position_bounds_center', 'position_bounds_spoly')>
| L | ww . ’ ‘: observationid dataproducttype calibrationlevel public
S P ——
if _ version_.startswith('0.8.') t“j | . = Jw01865001001_xx107_00012_miri inage -1 False
print(f'Your current version of the moon-coverage tool is {__version__}') i I R . jw01865001001_xx105_00001_miri LR -1
p jw01865001001_xx105_00002_miri image =
. jw01865001001_xx105_00003_miri image =1)
else: — 1 jw01865001001_xx105_00004_miri image =
raise ImportError( . | | jw01865001001_xx185_00005_miri
f'Your version of the moon-coverage tool is {__version__}. ' | \ | - jwe1865001001_xx106_00006_miri
'The examples below require the version 0.8.0 and may not work as expected.') e _\ | . | | | e > jw@1865001001_xx107_00011_miri
" I | ga.) ) jw01865001001_xx108_00019_miri
. R | R =y v A . " ‘.:: jw01865001001_xx108_00020_miri
5 % v ' 1 jw02368007001_xx102_00002_mi,
.. . ¢ = jw02368007001_xx103_00003_mj
. & jW02368007001_xx104_00004_f
p— jw02368007001_xx105_00001_ ) A
V][4 TN jW02368007001_xx106_00002, Y
(] [4] estroatprts 3 jw02368007001_xx107_00003
[x] Name - RA(J2000) ~ Dec (J2000) ~ ObservationD ~ jW02368007001 108_00004 4+ +
o At colum. v Y| e coumn. suazsssseron o sneet
- m | @ Q) J211803.61+000848.7 21h 18m 03.6125 +00° 09 48.71" 254810010 Jwaésééoo;aal xxléc v;%w; + +
3] a2 — 007001 ci0c_o000s.
‘:‘ a ® (e} 4] J211813.90+000806.2 21h 18m 13.9025 +00° 08' 06.28" |254810025 (i = 12 (D I ! A! KY
— I —I— — — I — >
== [ Tl = — ® ] + THE EUROPEAN SPACE AGENCY




LAUNCH esa

> THE EUROPEAN SPACE AGENCY @esa

ESA Datalabs

Show sections

Running

Public

Running datalab

 rususheD | wow
Select a version to use| 1l

CYPRESS TEST JWST JUPYTERLAB JUPYTERLAB
Advanced configuration

Minimum CPU resources needed

Processing of the galaxy light Topcat i | Team Jupyterlab JupyterLab datalab for generic use
emission viewe| Minimum memory resources needed with ESA archive data

Datasets
I Q | Q@ N
| Internal volumes

My datalabs

/ N

TOPCAT GATA-ISM JWST JUPYTERLAB JUPYTERLAB
il s

10
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ESA Datalabs [0.3.0/BETA]

File Edit View Run Kernel Git Tabs Settings Help

c & [Z Launcher X [ Moon-coverage_0.8.0-JUIC®  [A] panGaia_VN_Edition.ipynb X

x B + X 0O [ » m C » Makdownv © # Python 3 (ipykernel) O

# Show selected HDBSCAN results
if step_4:
Name a Last Modified data_clustering.run_hdbscan(probability = data_clustering.probability, min_samples = data_clustering.min_samples, verbose = True)
if step_1:
® [] PanGaia_VN_Edition.ipy... 2 months ago data_clustering. load_control_obj(control)
[W Untitled.ipynb 2 months ago data_clustering.compare_to_control()

8 / my_workspace / My Notebooks /

Insert min_Cluster_size: 20
mCls = 20; clusters = 2; N_members = [183, 23]

Cluster @ contains 183 Elements, including 120 (83.3%) of the Control Sample
Cluster 1 contains 23 Elements, including @ ( 0.0%) of the Control Sample

© e Clustero
© Cluster1
Sample Control

w
(6]

w
o

N
wv

—32.50

N
o

9
3225

# Objects

Py

pmdec [mas yr!]

32.00

31.75

31.50

57.5 57.0 56.5 56.0 55.5 55.0 4
ra [°] pmra [mas yr~!] distance [pc]

PDF saved as: test_hdb_minsamp_1_prob_0.8_mCls_20.pdf

Python 3 (ipykernel) | Idle Mode: Command & Ln1, Col1 PanGaia_VN_Edition.ipynb
17
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SWITCH esa

» THE EUROPEAN SPACE AGENCY @ esa

ESA Datalabs [0.3.0/BETA] A & B8 0 @

Datalabs

Datalabs e

QO Aladin Dev
O GSSCglLab
O JWST Miricle
O ESASky

. . ‘
Juice ‘ Aladin Dev GSS O Octave
() DELETE () DELETE () DELETE

+ LAUNCH NEW DATALAB

JWST Miricle gspc ESASky Y Octave

Jupyter
() DELETE () DELETE QD () DELETE

12
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Data and Computing Colocation — Data Volumes esa

Data Volume Settings

Name

‘ Planck Legacy Archive

Path to mount in datala

Hide technical details v

X Cancel ’

13
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Data and Computing Colocation — Data Volumes esa

2 THE EUROPEAN SPACE AGENCY

ESA Datalabs [0.3.0/8E7A] 8 & B o ©

File Edit View Run Kernel Git Tabs Settings Help Data Volumes

Planck Legacy Archive
/media/data/pla_legacy

Ny Z Launcher

JwstPublic

data /media/data/jwst
B /data/
JwstCrds

/media/data/JwstCrds

Last Modified EI Notebook

8 pla_legacy 5 years ago

Python 3
(ipykernel)

Console

Python 3
(ipykernel)

GsscDataProducts
/media/data/gnss

EsdcLegacy
/media/data/EsdcLegacy

GsscSatellite
/media/data/gnssinspace

spice
/media/data/spice

PSA

/media/data/psa

Soho

/media/data/soho

¥
O
O
O
O
O
O
O
O

ESAC ,.

other SCIENCE ~« =
DATA. = ..

CENIRE"

https://datalabs.esa.int/datavol-manager ‘)
14
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Data and Computing Colocation — Personal Workspace @ esa

» THE EUROPEAN SPACE AGENCY esa

ESA Datalabs [0.3.0/8ETA]

Q, Search...

BB My files

New folder

EDL_UG My Notebooks ScienceUCD

New file 2 months ago 2 months ago 6 days ago

€3 Settings ds100011.92n.2 EDL_SUM.doc ESA-GSSC-RP-0003_Collectio...
19.3 KB 104.5 KB 43.42 KB
3 months ago a year ago a year ago

PanGaia.ipynb
379.21 KB
2 months ago
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Pipelines — Standard Flow ecsa

@esa | datalabs A& eBQQLO

@esa | datalabs & e B a0 S
Pipeline launch

Pipeline launch
Hello_PIPEMAN

Parameters Graph Code

Find a pipeline in pipelines catalog
- Input(s) Identifier
[l text (string) Hello_PIPEMAN
Filter results Sort by O Steps Hello
Schedule
System Pipelines 2} text 1 string) @ Schedule execution based on following <1011 expression
PIPEMAN
Custom v
Block test 5 Block text (3] file (File)
2@ n! Nodescription provided. Nodescription provided. e = Browse | Notification
2O B o eywords specified Nokeywords specified.
@ notify user@esa.nt when  pipeline fails v
Output

Ruser ©Fi Apr awer wrii Apr30 20
1t path (Folder) st for il pipeine cutput defaut: out) Keywords

hello  Browse Example x | | Hello_PIPEMAN x

Buser ©Fr Apr302021

Detector1 Hello_PIPEMAN » THE EUROPEAN SPACE AGENCY
NC Y No description provided. Y Hello PIPEMAN example. Creates a file and prints text into it

Default image
Default image tag = Browse

Execution engine

Buser ©Thu Apr292021 Zuser ©Tue ma]

. filetest 5 jwsttest
On i on ol O Emim i vOUR UEsT ke
OR THE DATA. [...] OFTEN IT TURNS OUT =
TO BE MORE EFFICIENT TO MOVE THE
QUESTIONS THAN TO MOVE THE DATA.» Gancel || Launch pipeline

Jim Gray, eScience: A Transformed Scientific Method

Ruser ©Thu Apr29 2021

Pipeline run

Hello_PIPEMAN

Qesa ‘ datalabs

ONS TO THE DATA

Fxccution  logs  Parameters

Input(s)

Pipelines

Alv new annartinifias for discovany —
[ text (string)

schedule

 Launch new pipeline
21 text_s (string)

‘ ~ Open pipeline editor

rest
Search pipelines Sort by newest first v 5] file (File)
seline run details - Hello_PIPEMAN schedule | X@MPle—pipeline_input/file.oxe
o> 8 I xecution Logs Parameters Graph Code | Output
/H\ Hello_PIPEMAN [0.0.8] test_run_1626339743767 - OUEPUE (DIrectory). putfr i
= Example | | Hello_PPEMAN | | scheduled N\ Nokeywords specified.
© oo0008 [ 4daysago Notifcations
© Notstarted 2 Notifying rabbit 42@test test when pipeline fails
tarted oty ks s Siile .
119/2021,12:35:32 PM. Notifyi  pipeline run details - Hello_PIPEMAN schedule test [0.0.8]
/" BC_MCAM[0.05] /7N Hello_PIPEMAN schedule test [0.0.8] Hello_PIPEMAN schedule test [0.0.8] e T - !
/) suns campipeline step. Outputs targz e of output directory /) HelloppEMAN example. write biock text Hello PIPEMAN example. Writes blocktext. Ny _Eection loe Pammcter Grph Code
"/ B \”_/ - Pipeline run details - 1lello_PIPEMAN schedule test [0.0.3)
— E ombo| [ McaM | | tmaraw — Example | | Hello_PIPEMAN | | scheduled Example | | Hello_PPEMAN | | sc
Exceution logs  Parameters  Graph  Code
© 0o00as B adaysago ® co00i07 G adaysago 2) © ooo00r @ adaysago —_— \ =
Pipeline logs ~ (f=
Hello_PIPEMAN schedule test [0.0.8] Hello_PIPEMAN [0.0.8] Hello_PIPEMAN TEST [0.0.8] b
- A\ - - Jusr/local/bin/cultool 2.0.20200107113851
Hello PIPEMAN example. Wries blocktext. Hello PIPEMAN example. Writes blocktext. Hello PIPEMAN example. Writes blocktext 621-67-15 1. 4] INFO Resolved */opt/pipeline/Hello PIPEMAN.pipel
Example | | Hello_PPEMAN | | scheduled Example | | Hello_PPEMAN | | scheduled el e :x* not recognized, are dssing a Snamespac N
5 URT' prefix 'sbg’ *"not recognized, are you missing a $name - )
2 © aoco0y @ sdapsage 2 © 00007 @ adiysago B} © cocoor @ sdapsago y @)
RI prefix sbg’ of re you missing a $namespac —
ing a Snamespa \ - ot

v
arting step figlet
glet] start
INFO [job figlet] completed
[2021-07-19 9] INFO [step Figlet] completed 1 7

17
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Pipeline Editor

esa | datalabs

Workspace Catalogue

B my_notebooks
) Graph
>Bexample_pipeline_input
vBdata
VB wsT
vOcrds_cache
VO references
VO jwst
> O nirspec
vYS mappings
> B jwst
V8 config
VO jwst
O server_config
O ref_cache_subdir_mode
O bad_files.txt
>B cache_override
0 jw00736038001_02107_00004_nrsi_u...
O cachetargz
»8 team_areas Validation
J notebooks
Ay Pipelines in Workspace
iystem Pipelines in Workspace Pull &
»Bstrun
B jwst
> B dependencies
O manifest.json
~ JWST.pipeline.cwl
»Bimage2

> B detector

manifest.json x

Code Test

JWST.pipeline.cw! @

Details Push @Pipelinel

|
- (g
Pipeline input FITS file

Detector1 intermediate output

8
Detector1 CRDS override list

Detector1
B2
B3|
CRDS cache overrides
Image 2 CRDS cache override list

Execution logs

[2/14/2022, 3:13:44 PM] CWL Valid

Hello_PIPEMAN.pipeline.cwl x
Graph Code Test Details Push |@Pipeline-0.08

Name
Hello_PIPEMAN
Description

Hello PIPEMAN example. Writes block text.

Keywords

Examplex = Hello_PIPEMAN X

Press Enter to add

Allowed groups
Comma-separated group names

Allowed users

g

FITS file output

Version
008
Version description

Update figlet version

Default Execution Engine

CWLTool
@ Push as System Pipeline

JWST @ ESA Datalabs

European Space Agency



GPU Computing

— > THE EUROPEAN SPACE AGENCY C;\ cSa

ESA Datalabs [0.3.0/BETA]

File Edit View Run Kernel Git Tabs Settings Help

[® sorting.ipynb ®  [A gpu_confirmed.ipynb

+ X O [ » m C » Markdown v ©

Make sure the CUDA kernel is chosen before

tebook . .
B / notebooks / running this notebook (top left corner)

Name Last Modified
[ example.ipynb 2 months ago %mport tensorflow as tf
) ) import sys
* B gpu_confirmed.ipynb 2 months ago from platform import python_version
e [ sorting.ipynb 2 months ago from tensorflow.python.client import device_lib
2 THE EUROPEAN SPACE AGENCY import os

First way to check if the GPU is visible in the datalab is
ESA Datalabs to call the NVIDIA specific method. If the GPU is
visible a table showing some statistcs will appear. If
something went wrong you'll get an error.

Create Datalab

Find a datalab in ESA datalabs catalog

'nvidia-smi

CUDA|

numpy + no gpu

. jupyterlab-cuda TI me
Jupyter JupyterLab for demonstration of GPU functionality (CUDA 10.0). m eas u red

Total execution = 44m4Ts = 14min26s

numpy + gpu

cupy + gpu
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Federated Scalability

2 THE EUROPEAN SPACE AGENCY

ESA Datalabs 1o0.0s8e1a1 Current datazone: SCI-CLOUD

Datalabs

Jupyter

AN SPACE AGENCY

00.0s8e7A] Current datazone: GO.ESA

Datalabs

(¢ Delete

Jupyter

jupyterlab-cuda

O Delete

() Delete

jl-juice

Jupyter

(

jupyterlab

() Delete

esa

Cesa

8 & B8 ¥ 0 ©
— —=s

@ scI-cLoup
‘ low B

O Eo-cLoup

¢ Delete

Eesa

5 & B8 ¥ 28 ©
T i 0:ozone

O sa-cLoup
) ... 3

O Eo-CLOUD
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Collaborative
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Data Centric Collaboration - Team Workspaces esa

— > THE EUROPEAN SPACE AGENCY (é cSa

ESA Datalabs (0.3.0/BETA]

File Edit View Run Kernel Git Tabs Settings Help
& My Workspace

o

C ¢ (%] Moon-coverage_0.8.0-JUIC® | [A] panGaia_VN_Edition.ipynb X
.

B + XO O » m C » Makdownv © éahTeamWOrkSpaces

8
-/

Overview

Name Last Modified

W data Fhotrzsgg PanGaia simplifies the access, exploration, and clustering analysis of the Gaia

@8 my_workspace 7 hours ago DR2 catalogue. This toolkit has been developed with the aim to facilitate the

@8 notebooks 7 hours ago research of astromers who are familiar with the Gaia archive and that are

B8 team_workspaces seconds ago interested in Star Formation. However, because of its design and capabilities
PanGaia might be useful for a broad audience of researchers interested in
exploring large astrometric catalogues. This code closely follows the analysis
described by Canovas et al. 2019, where more than 150 potential new members
of the p-Ophiuchus Star Forming Region where identified using Machine
Learning algorithms applied to the Gaia DR2.

PanGaia in a Nutshell:

1. Data Access: An ADQL cone-search (e.g. link) in the Gaia DR2 archive is
performed using the astroquery.gaia package. Several extra columns are
added to the queried table (like e.g. the distance, computed as the inverse of

2 THE EUROPEAN SPACE AGENCY




Application Centric Collaboration - AppStore

= esa \ datalabs

Search datalab catalog Q New datalab

Customize view

CYPRESS SEPPTEST- CYPRESS SEPPTEST- CYPRESS SEPPTEST- CYPRESS SEPPTEST- CYPRESS SEPPTEST-
219 219 219 219 219
1994.7571690539014 1111.6848610854097 1419.7853655034294 1713.2724871003359 1673.9987705736833

Test Automated Test Automated Test Automated Test Automated Test Automated

% ®

Developed by me

No description provided

Q@

European Space Agency
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Datalab Metadata Specification

esa

ESA DDP Term

abstract

alternateName

associatedFileType

ESAOfficial

audienceType

citation

datalablmage.platform

datalablmage.id

datalablmage.keyword

dateCreated

Namespace:Term

sdo;abstract

sdo:alternateName

(pipeman: displayName)

esado:associatedFileType (new)

esado:ESAOfficial

sdo:audienceType

sdo;citation

sdo;version
sdo:identifier

dcat;keyword

sdo:dateCreated

Description

Abstract (a short description)

Short name or acronym for the
datalab

List of associated filetypes - if
applicable/pertinent (e.g. FITS,
VOTable, GeoTIFF, netCDF)

flag indicating that the datalab
was created by ESA

Intended audience for the
datalab

Citation for the datalab (e.g.
article DOI)

ESA datalabs platform version
Identifier of the datalab image

Keyword tag of the current
datalab image

Date the datalab was created

Visibility Write access
(private / (developer |
public) moderator [

PUBLIC

PRIVATE

PUBLIC DEVELOPER

PUBLIC DEVELOPER

PUBLIC DEVELOPER

PUBLIC DEVELOPER Boolean

PUBLIC DEVELOPER

PUBLIC DEVELOPER

PRIVATE APPLICATIO...
PRIVATE APPLICATIO...

PRIVATE DEVELOPER

PRIVATE APPLICATIO... Date

Leveraging on existing vocabularies and ontologies: sdo, dcat, skos, foaf ... esado

-

S ® .- I NP4 +

N N > THE EUROPEAN SPACE AGENCY
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Datalab Package Specification esa

datalab source Metadata datalab container
"Internal developer

Internal

|
|
( .
{}H] ' |} |
| E Discoverable
|
|

Source code Dockerfile

Git Repositories Config files

datalab chart

26
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Datalab Structure Specification (development & runtime) @ esa

ESA Datalabs [0.5.0-8-6c59CFB53]

File Edit View Run Kernel Git Tabs Settings Hel

Bl = + c o

-/

Name

B data

B my_workspace
B8 notebooks

BB team_workspaces

Last Modified
3 minutes ago
3 minutes ago

seconds ago

2 minutes ago

ﬁ datalab

3 main.py

3 utils.py

1 Dockerfile

1 requirements.txt

1 datalab-meta.yml

? datalab-jupyter.ipynb

my_package

my_module.py

1 requirements.txt

1 datalab-meta.yml

= Tt 2l =E= 0 = =

European Space Agency



Metadata environment Eesa

[

~

data.esa.int

Google Dataset Search ...

-+ VO-Registry?
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Exploitation environment

— 2 THE EUROPEAN SPACE AGENCY

ESA Data Discovery Portal

Type of Asset
(O] Datalab
(0] Dataset

Properties
([ Query Tool
(] visualization Tool
(] Analysis Tool
(] Data Volume
Domain
(] Earth Observation (1,766)
(] Navigation (21)
(] Space Science (21,818)
Instrument
Thematic Area
Mission
(] Astronomy (15,365)
(] Gaia (5)
(O] Herschel (723)
D Hubble Space Telescope
(9,745)
[1s0 (1,515)
(] Lisa Pathfinder (6)
(] Planck (4)

(J XMM-Newton (3,367)
D Earth Observation Satellite
(1,088)
[CJ ADEOS (1)

[0.4.0/ALPHA]

Type in your query...

Herschel
s
Jupyter

:-’

PanGaia

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

FileZilla - FileZilla - FileZilla - FileZilla - FileZilla - FileZilla - FileZilla - FileZilla

jl-esdc ji-euclid-dps

Jupyterlab ESDC - Jupyterlab ESDC - Jupyterlab ESDC - Jupyterlab ESDC Euclid DPS Jupyte

Euclid DPS Jupyte

ji-herschel Ji-juice

Herschel JupyterLab - Herschel JupyterLab - Herschel JupyterLab - Herschel JupyterLab with JU

JupyterLab @ » e,

PanGaia JupyterLab - PanGaia JupyterLab - PanGaia JupyterLab - PanGaia I_
JupyterLab

Jupyterlab XMM S
Jupyterlab XMM SA

jupyteriab jupyteriab-cuda

Web File Browser which can be used as a middleware or standalone app.

Version 0.3.1

@ B Ly Launch datalab ‘ 5

Launch datalab

Overview  Details

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 objects in the field.

- ™ 4+

®
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Take away messages

ESA Science support

 Increased science return from its missions
 Increased science operations efficiency

Innovation traits

« Science data exploitation coupled with data
« Science pipelines for current and future needs
» Collaborative research & citizen science
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Thank You!

datalabs.esa.int
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