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ESA Datalabs — Cross Domain Data Exploitation Platform @ esa
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«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 —
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
responsible, or is a major partner, in several of these initiatives.
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ESA Datalabs 0 Al

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 7
size means that transferring data to a scientist is often unfeasible. = i Filter results

Aladin is an interacti atlas allowing th isualize digitized FileZilla

infrastructure — there is a great set of tools and programming languages are il astronomical images or full surveys, superimpose entri
nd tivel
flexible — and execute it with direct access to ESA's archives.

FV - An image display and visualization tool for astronomical data

ESA datalabs gives you a privileged position; bring your code directly to ESA's - = aladin filezilla ‘ fv

jl-esdc jl-euclid-dps jl-herschel

Herschel
Jupyterlab ESDC s Euclid DPS JupyterLab m:  Herschel JupyterLab

jl-juice jl-pangaia
JupyterLab with JUICE moon ¢ C PanGaia JupyterLab

o jupyterlab

Plain JupyterLab for demonstration of basic functionality.

Jupyter
B

jwst jwst-miricle jwst-nips
Jupyteriab JWST Jupyteriab JWST Mircle g’ Jupyterlab JWST NIPS

jwst-nsrt qfitsview theia-python

t I " t Jupyterlab JWST NSRT aFi - Animage display and visualization tool for astronomical data Theia Python Editor
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Navigation Science Context

GNSS signals are:
- Available worldwide
- 24x7
- Well-known
- Precisely clocked
- Sistematically recorded

D X

Earth Sciences Metrology Fundamental Physics Space Sci
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SSC Now — Vertical Data Exploitation Platform
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ESA GNSS Science Support Centre \CTIVIT

Fostering science GSSC Now
collaboration in GNSS
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ESA GNSS Science Support Centre
? Filters

© Science Domain
© Collection
© Dataset
e
Our activities © Resource Class
e © Resource Type

© Observed Constellation
O satellite
© Instrument Type
O station / Platform
© Observation Code
© Sampling Rate
O File Format
© Network / Organisation
© Source

O Tags

'Q

[BETA

< B @ search GNSS Assets

Lat1

Status

Ok

Error

Unknown

Other
1 - 20 of 106503883
OYR<ekd

®  Expand $ Filename FTP Path

0O A & ® whit137i00220 Icddis/gnss/datalhi...
[0 A & @ YAR200AUS_S 2 Icddis/gnss/datarhi.
& @

0 A A, @ moarta7io0.220 Icddis/gnss/datalhi...

] == e o =W, W g S

AN

esa

Description

Not Available

Not Available

Not Available

< Collection

CORS

CORS

Network / Organi

1Gs

Ob. Constellation

GLONASS GPS

BeiDou Galileo QZ.

Galileo GLONASS...

EXPLORER DATASETS DATALABS FILTERS WORKSPACE

Satellite

R02 R03 R04 ROS ..

C01 C03 CO05 C06

E02 EO3 EO8 E14 ...

Leaflet | Map data © OpenStreetMap contributors, CC-

o
Observation Code  Resource Type v Date

c1_Cc2_ el GNSS Observables 17/05/2022
C2I C6l C71 D21 L2, GNSS Observables 17/05/2022

C1_P1_L1_S1_... GNSS Observables 17/05/2022
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Data Exploitation Paradigm Shift

, A ace Scnencg Archives - Volume (PB) i 2072 ,,a = o
1400 1 4 ’ Lo B Gaia - 2013 \j?
12.00 ~ . N e lHerscheI-2.009
. - B Planck - 2009
10.00 . v ' 4
| H Planeta EX - 2003,
g . Rosetta - 2004, VEX - 2005,
. Bepi
M Cluste
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ALHTTH
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From bring the data to the user
To bring the user to the data

& \ > 8.3 TB/day/station
S @ -1 PB/day/network

=|“|=_-®‘I§%++ B mam pEm

2 THE EUROPEAN SPACE AGENCY



Edge Computing

21 TB/day of digital data
streams per station

GIFRES station

Volatile continuous recording of high
fidelity data at the edge nodes

AI and ML algorithms
deployed on the edge or
on the cloud to uncover
valuable information in

the IF data

Event triggered
High fidelity IF data

Low fidelity IF data

.4

CLOUD

Event-triggered recording of high fidelity data plus continuous
recording of low fidelity data at the cloud

AI and ML algorithms

deployed on the edge or
on the cloud to uncover
valuable information in

the IF data
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Datalabs — Standard Flow esa
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ESA Datalabs (0.5.0/pRE]
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Create Datalab

Find a datalab in ESA datalabs catalog

ESA Datalabs (0.3 0/8674 A 66 00

Filter results Show sections

Euclid DPS JupyterLab File Manager (PCManFM) Running
-

al environment for Offers a standarg
gramming in diflerent o
n h

- environment f

BLAB PO ) . w
and carr
PP

GSSC JupyterLab
o

Jupytertad
creating

Running datalab

PUBLISHED
Select a ver:

NST JUPYT

Advanced configuration
Minimum CPU resources needed
e feam Jupyterlab JupyterLab datalab for generic use

Minimum memory resources needed with ESA archive data

GODOT HARM

D: . "
= D @ atasets o o @ E

Internal volumes
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Herschel JupyterLab J

JupyterLat inter a B eriab bax a putational environment for
reating notet ramming in diflerent

languages. This ver mized by the Herscl

additional Python I jronment for the H

> w  «YOU CAN EITHER MOVE YOUR QUESTIONS
Jupytertab " m senvsgasramane, | PCH ] A OR THE DATA. [..] OFTEN IT TURNS OUT
o : L B o \ 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

esa

& B 0 ®
BRING YOUR QUESTIONS TO THE DATA 7 Datalabs
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i Aladin
[Z Launcher O

ESA Datalabs [0.3.0/pRE] £ @® JWSTNIPS
O TopCat

Datalabs [P Notebook O Herschel Lab

A

LAUNCH NEW DATALAB

Aladin JWST NIPS
ST Jupyte

Aladin Sky Atlas

& LoGgs | () DESTROY & Loegs | () DESTROY

TopCat

TOPCAT

Herschel

Herschel Lab » E Console

chel JupyterLab

Python 3

L0oGS | () DESTROY & Loes | () DESTROY
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FIND
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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
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FIND — Desktop Apps
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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
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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
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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

[A] Moon-coverage. 3 months ago 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

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 @ Launcher X [ eJWST_Datalabs_example. ® @,
Itis actively developed by the Laboratory of Planetology and Geodynamics (CNRS- oo =— @ X % g Fesaback f—— ® o
N : ) 2 OV: 24' X 22' it O £ eedback == + X » m C » Code v # Python 3 (ipykernel)
UMR 6112) at the University of Nantes (France), under ESA-JUICE founding . ; : - i - penpyierne)
| T @®) || = R . ’ - = = .
suppor o Q\ > ‘ @ UL H Ll_] \ H =K Example Query Region + Calibration level (-1) + Filter name (F113W) &
< o‘\%? 7 2
. ) ) : . ry ¢ j2a = Just.cone_search(coord, radius,cal_level--1, filter_name-'F1130u')
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
—r— . - s ———— —————
if _ version_.startswith('0.8.') | 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__}. ' | \ | - jw01865001001_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 . " ‘.“‘J jw01865001001_xx108_00020_miri
5 % . » 1 jw02368007001_xx102_00002_mi,
.. . ¢ = jw02368007001_xx103_00003_mj
L - jw02368007001_xx104_00004_r
—— jw02368007001_xx105_00001_ ) A
v TN jW02368007001_xx106_00002, Y
(] [4] estroatprts 3 jw02368007001_xx107_00003
[x] Name - RA(J2000) ~ Dec(J2000) ~ Observation D ~ jW02368007001 x108_0000¢  + +

jw02368007001_xx109_00001

] filter column. Y Y filter column.

jw0@2368007001_xx10a_00002

\6\ " © J211803.61+000948.7 21h 18m 03.612s +00° 09'48.71" | 254810010 H ;:giigg;’;;:g;_;:;::_::g:i + +
— n (& J211813.90+000806.2 21h 18m 13.902s +00° 08' 06.28" | 254810025 Length = 32 rows E S n S KY
1722
H . ||
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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

13
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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
14
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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

5
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Personal Workspace

2 THE EUROPEAN SPACE AGENCY

ESA Datalabs [0.3.0/8ETA]

Q, Search...

BB My files

New folder
EDL_UG

New file 2 months ago

€2 Settings ds100011.92n.Z
19.3KB

3 months ago

PanGaia.ipynb
379.21 KB
2 months ago

My Notebooks

2 months ago

EDL_SUM.doc
104.5 KB
ayear ago

ScienceUCD

6 days ago

ESA-GSSC-RP-0003_Collectio...

43.42 KB
a year ago
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Data and Computing Colocation - Coarse Grain

= 2 THE EUROPEAN SPACE AGENCY

ESA Datalabs [0.3.0/BE7A]

File Edit View Run Kernel Git Tabs Settings Help

EEc: : c o

7 Launcher

Q

B /data/
=  THE EUROPEAN SPACE AGENCY
Name

8 Esdclegacy ESA Datalabs [0.3.0/8ETA]

8 spice

Data Volumes

+ ADD cusTOM

PlanckPublic

© /media/data/planck
@ nfs://netappd6.nldata.lan/pla_pladev_repoper

GsscDataProducts

© /media/data/gnss
¢ nfs://172.25.0.155/gal_gssc_ftp/gnss

https://datalabs.esa.int/datavol-manager

JwstPublic

& /media/data/just
& nfs://172.25.0.158/jwst_jwstsc_data

SPICE

© /media/data/spice
¢ nfs://netapp3.evsp.lan/mex_spiftp0l

GsscSatellite

& /media/data/gnssinspace

Cesa

& & B 0 0

JwstCrds

& /media/data/JustCrds
> nfs://172.25.0.158/jwst_jwstsc_data/data/cr.

EsdcLegacy

& /media/data/EsdcLegacy
¢ nfs://172.25.0.121/esdc_datalabs

P nfs://172.25.0.155/gal_gssc_ftp/satellite

8 & 68 4 0

Data Volumes
PlanckPubue

lata/planck

JwstPublic

media/data

JwstCrds

media/data/JwstCrd

GsscDataProducts
medi lata/gnss

SPICE
media/data/spice

EsdcLegacy

a/data/EsdcLe

GsscSatellite

media/data/gns

BSAC. .
SCIENCE ~- =
DATA -, o)
CENTRE =~

-

17/

-1 3= H B
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Data and Computing Colocation - Fine Grain

2 THE EUROPEAN SPACE AGENCY

ESA GNSS Science Support Centre [BETA]

V Filters

© Science Domain

© Collection

© Dataset

© Resource Class

© Resource Type

© Observed Constellation
© Satellite

© Instrument Type

© Station / Platform

© Observation Code

© Sampling Rate

© File Format

© Network / Organisation
© Source

O Tags

E 6 Search GNSS Assets

ALY B < D&

EXPLORER DATASETSEN DATALABS ILTERS

WORKSPACE VNAVARRO &

GOPEOOCZE_R_2!

MAW100ATA_S_2(

SAMOO0OWSM_S_:

TONGOOTON_S_2

CEDUOOAUS_S_2(

PARK00AUS_S_2(

MCHLOOAUS_S_2(

A
A
A
A
A
A
A
A
A

® 6 ® 6 ©® 6 6 6 6

 Filename FTP Path
YAR200AUS_S_2022... [cddis/gnss/data/highr...
MATEOOITA_R_20221...  /cddis/gnss/datarhighr...

Open in Datalab

Select running Datalab or click New
New

Name

Description

Datalab type

GSSC Lab

IGS

IGS

IGS

IGS

IGS

IGS

IGS

IGS

IGS

k / Organisati Ob. Constellation Satellite Observation Co

+ THE EUROPEAN SPACE AGENCY

C Resource Type Vv Date

ESA GNSS Science Support Centre [se7a EXPLORER  DATASETS
A Running
o o
@ Jupyter Jupyter
Genesis gLAB | 2 6] ZWD Analysis >EO Galileo Clocks Viewer P B @

@ Featured

-
Jupyter

a Al

o a_ a
Jupyter
o~

DATALABS FILTERS WORKSPACE VNAVARRO &

Jupyter

[

18

— = 4 gl

[
I

e Bl EK 2= E = B i vl
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MLOps esa

Machine

Data Verification Monitoring

Resource
Management

Al /ML Analysis tools

Data Collection

Serving
Infrastructure

Configuration

Process Management
tools

Feature Extraction

TensorFlow

O PyTorch
O learn ©)studio

Model
Deployment

Model
Development

*Source: Hidden Technical Debt in Machine Learning Systems 20
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Pipelines — Standard Flow esa

= Qesa ‘ datalabs
Eesa \ datalabs ——
Pipeline launch

Pipeline launch arameters  Graph
Hello_PIPEMAN
Find a pipeline in pi - )
Input(s Identifier
[1] text (string) Hello_PIPEMAN
Filter resul S Hello
Schedule
[2] text_1 (string) -

PIPEMAN

System Pipeline Schedule execution based on follow

Custom
Block test 5 Block text (3] file (File)
A ed e . Notification
@ notify user@ when  pipeline fails
Output

it path (Folder) psth o itipein ) rds
Hello_PIPEMAN = THE EUROPEAN SPACE AGENCY Cesa W

filetest ) Default ima

Voo «YOU CAN EITHER MOVE YOUR QUESTIONS ccution engine

OR THE DATA. [..] OFTEN IT TURNS OUT —

TO BE MORE EFFICIENT TO MOVE THE T

QUESTIONS THAN TO MOVE THE DATA.» e ] [+ Lo oo

Jim Gray, eScience: A Transformed Scientific Method

Suser ©Thu Apr20 2021
ult im

= (esa | datalabs A& B an o
DNS TO THE DATA
Pipelines

+ Launch new pipeline | | ~ Open pipeline editor | | 2 Help ‘

Sort by newest first
seline run details - Hello_PIPEMAN schedul input/flext

ecution logs Parameters Graph Code | Output

Hello_PIPEMAN [0.0.8] . test_run_1626339743767 output (Directory) r.
PEMAN example. W 2 o
Example | | Hello_pIpe sc = —
Y Notifying rabbit 42test test v
Notifyi== =+t -
7h9/202112:35:32 Notifyipipeline run details - Hello_PIPEMAN
Finished K

farted
BC_MCAM [0.05 Hello_PIPEMAN schedule test [0.0.8]

e Farameter
Pipelin

Example
2

Hello_PIPEMAN [0.0.8] Hello_PIPEMAN TEST [0.0.8] b
- - 2021-67-15 12:35:34] INFO /usr/local/bin/cultool 2.6.26200167113851
Wit block tex o PIPEMAN example Wit block text [2021-07-15 12:35:34] INFO Resolved -/opt/pipeline/Hello PIRENAN.pipel

RI prefix 'sbg’ of "sbg:x’ not recognized, are you missing a $namespac
URT prefix 'sbg' of 'sbg:y' not recognized, are you missing a $namespa - . P,

I prefix 'sbg’ of 'sbg:x' not recognized, are you missing a $namespac
“sbg' of 'sbg:y
35137

@ 4daysago
et output
35:37]

35:37.
12:35:39] INFO [job figlet] completed success
[2021-07-19 12:35:39] INFO [step Figlet] completed success
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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



JupyterLab Pipeline Management

= @esa | datalabs

File Edit View Run Kemel Tabs Settings Help

B Terminal 1 X | [A getting_started.ipynb X | [® hello_pipeman.ipynb

+ XX O ® » m C » Markdown v Python3 O

8 / notebooks /

Getting Started

Name Last Modified
8 python_lib_help 4 days ago There are three example notebooks in this "notebooks/" directory that launch pipelines:
4 days ago
4 days ago 1. hello_pipeman: Launches a "Hello_PIPEMAN" pipeline (appends block text to input file)
2. cdr_demo: Launches a "cdr-demo" pipeline (runs user-specified commands)

3. jwst_demo: Launches a JWST pipeline (you need JWST permissions!)

« W] hello_pipeman.ipynb 4 days ago
W] jwst_demo.ipynb 4 days ago

[ LICENSE.txt 4 days ago The full pipeline descriptions are visible in the Pipeline dashboard. Click the "Launch new pipeline" button and select the pipeline. The "code" tab shows the visual representation of pipeline steps and inputs/outputs.
Note! The "notebooks/" directory is read-only. Copy the notebooks to e.g. "my-notebooks/" to modify them.

Note! There is "python_lib_help" in this "notebooks/" directory.

Note! Pipeline Services reference is available from the "Help" button in the Pipeline dashboard.

Running a pipeline

First we must import pipeman python library.

import pipeman as pm

Before we can run a pipeline, we need to query pipeline object from system.

This can be done in two different ways. We can query all pipelines using pm.get_system pipelines() -> [Pipeline] or load specific pipeline using ID pm.load system pipeline(id) -> Pipeline.
For this example let's run Hello PIPEMAN pipeline. This pipeline takes two strings anda file asinputs. It runs two strings through figlet <string> command and appends output to the file.

We do not know ID of the pipeline yet, so let's find it out.

system _pipelines = pm.get system pipelines()
simple Interface (Ctrl+Shift+D) system_pipelines

European Space Agency




GPU Computing and Federated Scalability

= 2 THE EUROPEAN SPACE AGENCY

~ o [A sorting.ipynb

ESA Datalabs [0.3.0/BETA]

File Edit View Run Kernel Git Tabs Settings Help

EN: : - -

(W sorting.ipynb ®  [A gpu_confirmed.ipynb

+ X O [0 » m C » Markdown v Q©

Make sure the CUDA kernel is chosen before

®8 / notebooks / running this notebook (top left corner)

Name Last Modified

import tensorflow as tf

import sys

from platform import python_version

from tensorflow.python.client import device_lib
import os

[® example.ipynb 2 months ago

o [A] gpu_confirmed.ipynb 2 months ago

2 months ago

= > THE EUROPEAN SPACE AGENCY First way to check if the GPU is visible in the datalab is

to call the NVIDIA specific method. If the GPU is
visible a table showing some statistcs will appear. If

Eesa

ESA Datalabs 8 & 68 0 ©
something went wrong you'll get an error.

Create Datalab

) . 'nvidia=-smi
Find a datalab in ESA datalabs catalog

CUDA|

o jupyterlab-cuda

Jupyter JupyterLab for demonstration of GPU functionality (CUDA 10.0).

2 THE EUROPEAN SPACE AGENCY

ESA Datalabs 10.3.1/8e71A-DEV]

@® ESAC default cluster
O ESAC GPU cluster
O ESAC HPC cluster
O AWS test cluster

«YOU CAN EITHER MOVE YOU
OR THE DATA. [..] OFTENIT T
TO BE MORE EFFICIENT TO MOVE THE

QUESTIONS THAN TO MOVE THE DATA.»

Jim Gray, eScience: A Transformed Scientific Method

ESAC
AWS

Azure

EU

ESO?/
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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

= (esa [ datalabs

A

CYPRESS SEPPTEST- CYPRESS SEPPTEST- CYPRESS SEPPTEST-

1994.7571690539014 1111.6848610854097, 1419.7853655034294

Test Automated Test Automated

See more

Developed by me

No description pr

Q

datalabs.esa.int

A 6600

Customize view

A

CYPRESS SEPPTEST- CYPRESS SEPPTEST-

1713.2724871003353 1673.9987705736833

Test Automated

2 THE EUROPEAN SPACE AGENCY

ESA GNSS Science Support

A Running

Genesis gLAB

@® Featured

8 Al

re

[BETA]

ZWD Analysis

GSSC Lab | 2]

J’U pyte‘r

gssc.esa.int

Cesa

EXPLORER DATASETS DATALABS FILTERS WORKSPACE VNAVARRO &

Jupyter

Galileo Clocks Viewer P> W @

J pyte‘r

European Space Agency



Datalabs Editor

= Eesa ‘ datalabs

Modification date: n/a
Datalab version:

Author: Vicente Navarro

A6 B 0O

Welcome to the datalab creator! To start please select from the pulldown menu below the type of datalab you want to
create and select the files (e.g. Jupyter notebooks) you want to use. You can use files from a git repository [public URL, no
login required), your ESA Datalabs workspace or your own computer. To include your favourite python packages upload a
requirements.txt file listing all our packages’. Click on next to continue and add metadata for your datalab. If you include a
meta-data.yaml file we will prepare your lab based on it.

Select your datalab type Jupyter Lab

Where are your files? File upload

Select your source

®

You can select or drag and drop the files

: Analysis.ip... : : 256.9KB :

or archive of the exported datalab that
you want to use in your next datalab. To
upload a complex file structure please
use a zip

= == g = W oNE E EEEn
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Datalabs Editor - Metadata

Cesa | datalabs
Metadata Testing Visibility
Mandatory information

Title/name

Modification date: 12/05/2022 11:01

Alternate Name Short name ¢ ym for the datalab

Datalab version: Abstract

Author: Vicente Navarro

Link: Version

Recommended information

Creator Name

Description

Instrument Instrument

Mission

Thumbnail Url

Optional information

Associated File Types 5 ed file if applicable/pertinent (e.g. FITS

Audience Type

Auxiliary Developer Commanc D 3 per co

Citation

Contact Point Email

Contact Point Id URT of the cont:

figuratior

8 & 8 0 @
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Datalabs Editor - Build esa

= Ccesa’datalabs 8 & B 080 @

@ GSSC Analysis for Galileo Metadata Testing Visibility
Clocks

Build date: Never Build version: 0.1.0-0
Eosa

Upload new sources

Select your source

m You can select or drag and drop the files or archive of the exported datalab that you want to use in your next datalab. To upload a
complex file structure please use a zip

ificati " 5 .
Modification date: 12/05/2022 11:22 DRAG & DROP
Datalab version: 0.1.0

Author: Vicente Navarro

Link:

Logging...[sciapps-build-datalab-t8xqj]

fetch-sources (Succeeded)

ot a git repository, skipped

Connecting to registry.esa.int:8443 (10.2.6.12:8443)

saving to '/workspace/output/archive.zip'

archive.zip 100% |okxk ok Hok 4 | 257k ©:00:00 ETA
' /workspace/output/archive.zip' saved

fetch https://dl-cdn.alpinelinux.org/alpine/v3.14/main/x86_64/APKINDEX. tar.gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3.14/community/x86_64/APKINDEX. tar.gz
(1/1) Installing unzip (6.0-r9)

Executing busybox-1.33.1-r3.trigger

0K: 6 MiB in 15 packages

IArchive: /workspace/output/archive.zip
extracting: /workspace/output/Analysis2.ipynb

2 THE EUROPEAN SPACE AGENCY



Datalabs Editor - Share

= esa ‘ datalabs

(©  GSSC Analysis for Galileo
Clocks

Cosa

Modification date: 12/05/2022 11:40
Datalab version: 0.1.0
Author: Vicente Navarro

Link:

Metadata Testing Visibility

@

Use 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

Build date: 12/05/2022 11:23  Build version: | 0.1.0-0 v

Sharing audience

Publish

License

@ Public, everyone can use it

e License 2.0

O Private, specify a list of users

Clicking on this button will allow you to get an archive of the current datablab information that can be imported then in another datalab

History

12/05/2022 11:23: Build started
12/05/2022 11:25: Build ended with status BUILD_SUCCESS

Lz
A
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Take away messages esa

[ ESA Science strategy support ]
» Increased science return from its missions Go0E oV
* Increased science operations efficiency |
. . esa
[ Innovation traits J

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

ESA DATALABS
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Thank You! esa

g esa

datalabs.esa.int / gssc.esa.int

... special thanks to Sara del Rio, Marcos Lopez-Caniego, Filip Marinic, Anna Anku, Miguel Angel Diego

Industry Teams and User’s Group (+50 members)
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