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Data Transfer vs Computing Transfer esa
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Al / ML Enabler
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Supporting the ML Workflow Eesa

Train, Deploy
Evaluate and . Trained
Tune Model Model
Manage Monitor Get
Model ‘ Ongoing ‘ Predictions
Versions Predictions from Model
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Enabling Multi Domain Collaboration Eesa
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datalabs.esa.int esa

@esa | datalabs

. [.] OFTEN IT TURNS OUT
EFFICIENT TO MOVE THE
THE DATA.»

Science Development

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 3 ;

could be called the golden age of surveys, with several large-scale projects, J & System Development
spanning decades, between finished, ongoing, and planned activities i ; ¢

responsible, or is a major partner, in several of these initiatives.

There is, however, a new profound change: data has become a major
technological challenge. Increases by multiple orders of magnitude in dataset size

means that transferring data to a scientist is often unfeasible.

ESA datalabs gives you a privileged tion; bring your code directly to ESA's
infrastructure —there is a great set of tools and programming languages are

flexible — and execute it with direct a

IT Development
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Datalabs Catalogue

= Eesa ‘ datalabs

Create Datalab

Find a datalab in ESA datalabs catalog

Filter results

&

HARM
SAFE
€ legary

JWST
—

Aladin Sky Atlas

Aladinis 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

File Browser

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

GNSS-Llab Tool (gLAB)

gLAB performs precise modeling of GNSS observables (pseudorange and
carrier phase) at the centimetre level, allowing standalone GPS
positioning, PPP, SBAS and DGNSS. Every single error contributer may be

HARM VM

Historical Archives Raticnalization and Management
Login with user opharm and password 12qwas.
This datalab serves to preserve one of § exactly equal machines

Herschel
.

JWST JupyterLab
tbd

Kolibri VM —

Virtual machine demonstration based on KolibriO5. —
Jupyter

S’

ESDC Jupyterlab

thd

File Manager (PCManFM)
Lightweight file manager from LXDE.

GNU Octave

Scientific Programming Language
= Powerful mathematics-oriented syntax with built-in plotting and
visualization tools

Herschel JupyterLab
thd

Juice Jupyterlab

Jupyterlab with Juice capabities for demonstration purposes. Includes
kernels.

PanGaia JupyterLab
thd

Terminal

Multiplexing terminal running Bash.

Euclid DFS
P

Euclid DPS JupyterLab
tbd

FreeDOS VM

Virtual machine demonstration based on docker-gemu-dos's FreeDOS
image.

GSSC Jupyterlab
tbd

Integral JupyterLab

INTEGRAL is an ESA's Hard X-ray and Gamma-Ray observatory, featuring
high sensitivity in large Field of View. This Datalab includes software for
analyzing and interpreting INTEGRAL observations: Offline Scientific

JupyterLab

Plain Jupyterlab for demonstration of basic functionality.

TOPCAT

Tool for OPerations on Catalogues And Tables
TOPCAT is an interactive graphical viewer and editor for tabular data. lts
aim is to provide most of the facilities that astronomers need for analysis
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Searching the Catalogue

= esa ‘ datalabs

Create Datalab

Find a datalab in ESA datalabs catalog

Lab|

ESDC JupyterLab Euclid DPS JupyterLab GNSS-Lab Tool (gLAB)

Enclid OFS

thd ,-_-.‘ thd gLAB performs precise madeling of GNSS observables (pseudorange and
JE carrier phase) at the centimetre level, allowing standalone GPS
‘ positioning, PPP, SBAS and DGNSS. Every single error contributor may be

GSSC JupyterLab herecher  H€Tschel Jupyterlab Integral JupyterLab
tbd s - tbd Y INTEGRAL is an ESA's Hard X-ray and Gamma-Ray observatory, featuring

J;:;L high sensitivity in large Field of View. This Datalab includes software for

analyzing and interpreting INTEGRAL obsenvations: Offline Scientific

JWST JupyterLab Juice JupyterLab Jupyterlab

tbd Y Jupyterlab with Juice capabities for demonstration purposes. Includes Plain Jupyterlab for demonstration of basic functionality.

kernels. S’
L

PanbGaia

PanGaia JupyterLab

s pm— tbd
Jupyter

.
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Launching the Datalab

= esa ‘ datalabs

Datalab Launch

Juice JupyterLab

b with Juice capabities for demonstration -

oses. Includes kernels.

My Datalabs Dashboard

Ao O Qoo @

Options
Launch panel

Name (optional): Juice analysis

select datalab as soon as its interface is available

[ remove datalab automatically when finished

= esa ‘ datalabs

Datalabs

+ Launch new datalab

ESDC Analysis Labs
ESDC Jupyteriab
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Datalabs

= @esa | datalabs

~
File Edit Debug Window Help News

o= Current Directory
File Browser
/

Name

» & bin

» & boot

» B dev

» [ etc
= home
= lib
= libsa
M media
N mnt

Workspace

Filter

Name v Class Dimension Value
ans

t B

Command Window
GNU Octave, version 4,2.2
Copyright (C) 2018 John W. Eaton and others.

This is fveeJU

There is ABS‘ File Edit Help
FITNESS FOR A

Z+ Z- -*0 Insert Text & Axes Grid Autoscale
Octave was cd

Additional in

Please coullg
For more infq
|

Read http://v
For informati

>> 1+1
ans = 2
>> plot(sin(g

HH sensorTracker

G  Code ~
GNSS Navigation Concept

* User measur ce to four lites
ions in orbit

8 visible satellites

Python 3

*

import
import

1342275342824 3766 FoV: 24 X 14 AIWISE color

Clustering Analysis
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Data: ESA Archives, private space and more Eesa

= @esa | datalabs 4 & B Q 0 @ = @esadatalabs 8 & 6 Qa0 @

Q, Search...

B My files M > persistent_area

Data Volumes

My Dropbox account
32
dropbox New folder

.ipynb_checkpoints
Some random webdav data ;r‘rw‘-n‘rh-f' 200

B Newfile

My Google Drive account My home server

52.14 KB

2 months ago

B Settings ‘ FeatureFinderNotebook_v1...
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Notebooks

& esa | datalabs

+

B / notebooks /
Name
B aces
B astroquery
BB esasky
gaia
healpy
herschel
hst
psa

sunpy
« [A] pyESASky-Basic_MLC...

Last Modified
months ago

6 days ago
months ago

5 days ago
months ago
months ago
months ago

months ago

months ago

7 days ago

y import ESAS
import C e
at import ImgFormat
i import C

import Catalogue

y import FootprintSetDescr
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Desktop Applications

Histogram Plot
ndow lLayers Subsets Plot Export Help

| o ¢l t]n]a)] ¥

i
Wi
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0.9

1.0

X

;\g;afw ﬁﬂ e

Frame Position rsuhsets r’Fnrm |

Sha i
Legend || Table: E

,f;‘ Axes 3% |

al, Bins Weight: |
Satts STILTS ;

$ ¥ lly <notab

Position rsuhsetﬁ anrm ‘

Table: I:Iz|
Data Sky System: = EE
Lon: | |v|E|E|

Lat: | |v|E|E|

Position: Count: 0/0
X7 Apany TBstretchy [BFrameY [E ZoomY

Position:

(x| [z]

Count: 0/ 0

9gLAB

Templates

gAGE/UPC
www.gage.es

‘ NEU Positioning Error ‘ ‘

Horizontal Positioning Error

Dilution Of Precision

Satellite Skyplot

L

‘ Model Components | ‘ Prefit Residuals

Posfit Residuals

Measurement Multipath/Noise

‘ Zenith Tropospheric Delay ‘ ‘

lonospheric Combinations

Carrier Phase Ambiguities

Orbit and Clock Comparison

Global Graphic Parameters
Title X-label
Label Position | Top Right ~ | Fractional Text
v Automatic Limits

v Automatic Ticks

Individual Plot(s) Configuration

® PlotNr. 1 Plot Nr. 2

Source File
Condition(s)

X Column Y Column

Y-label

WaterMark

Plot Nr. 3

Legend-label

Clear

Expand figure to margin

Plot Nr. 4
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Architecture — Technology Stack Eesa

User Layer

Portal Desktop
Services Services

Portal Desktop

Exploitation and Preservation Layer Support Layer

Analysis Workspace Integration
Services Services Framework

Interoperability
Discovery Pipeline SEEES
Services Services
Test Framework

Data Application
Services Services
System
Engineering

Infrastructure Layer

Storage Computing s Logging And User Resource
Infrastructure Infrastructure gistry Monitoring Management Management
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Model — API - Client esa

ESA Datalabs - Chromium - o x

@ ESA Datalabs X

& C' A Notsecure | datalabs.esa.int:3333/dlview/1 e <O

= esa | datalabs A B Q A 6

History X GraphiQL | 2 Prettify History < Schema Mutations

mutation { createDatalab(sap.. ) Q
mutation { [
createDatalab(sapId: "sepp/jup) La [ "data": {
query { datalabs { id, base .. datalab { “createDatalab": This is the root of all SEPP mutations.
id, base "datalab":
} *id": "8 .
1 "hase": U lab:v FIELDS

wrch Mutatio

}

createDatalab(sapld:

destroyDatalab(cid:

QUERY VARIABLES
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Future Pipeline Management

= (esa ‘ datalabs

Workflow editor

General

Name test _dag 5

datalabl

datalab3

5 & & 6B Qi @

Data Volumes

My data selection from Planck

Volume path

Juser_sel/31241

Datalab path

/media/data/plancki

Configuration

Environment varia
Workflow parameter1
Workflow parameter 2

Workflow parameter 3
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Future blueprint

Application Services Registry
Computing and Storage
Infrastruture

Source code

Container
Image

/A EXOSCALE !
Create Datalab Secured Datalab Azure
e ) Google Cloud

Computing and Storage

Pipeline Services Infrastruture

Pipeline

Edition

Internal

<« » Resource Management ¢—»

|

Create Data Volume

Secured Data Volume Data repositories, archives,
S — databases

Data Services

Datalink

22
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Future Space and GNSS Science Archives Integration esa

EUROPEAN SPACE AGENCY @'  SCIENCE & TECHNOLOGY o' Ul MLOPEZCA

D s
Planck Legacy Archive et , P d=esa

= RESULTS Close All << Maps #1

Open “All” the selected in a Notebook

FREQUENCY MAPS (32) X

Add “All” the selected to Data Volume

Map name Frequency Period BPassCorrected  Zodicorrected Ringhalf Instrument

¥ 2 /@, HFI_SkyMap_100_2048_R3.00_full.fits 100 Full yes no N/A HFI
-,
fx TT .
x & > /B, HFI_SkyMap_143_2048_R3.00_full.fits F
)

. L]
# QWL oo i gnss science support centre

Y R e = \ HFI_SkyMap_353-psb_2048_R3.00_full.fits Fi

XI' -~ = Iﬂ.‘_ HFI_SkyMap_545_2048_R3.00_full.fits 576 MB

1€
Vol = = Al HFI_SkyMap_857_2048_R3.00_full.fits 576 MB
-,

. v Collections

LFI_SkyMap_030-BPassCorrected-field-

e ¥ )
¥ ct - 1QU_1024_R3.00_full.fits 144 MB

Search GNSS assets

y* & 3 € /@ LFI_SkyMap_030_1024_R3.00_full.fits 480 MB
)

LFI_SkyMap_030-

fx (&) 5 \
¥ ) BPassCorrected_1024_R3.00_full fits 480:M8

RM RINEX

. - e L S 1 More 3 results filtered by eI oy | Clear Al

N oo @ ‘ﬁ LFI_SkyMap_044-BPassCorrected-field-

of1 b M Page size K ¥ Categories

e [<; [« [<-I [« [<; | [<;

*

144 MB

Sortty [ YO LalRs=

InformationData [] (@ Information Product [] [E] InformationData [] @ Information Product O

Description of this Data Asset Description of this Data Asset Description of this Data Asset Description of this Data Asset
Publisher: Publisher: Publisher: Publisher:

3 License: License: License: License:

Open in a Notebook Created: Created: Created: Created:

Add to Data Volume ] i ]
a v © = A v ©® U a v © = A v

gs: Atmosphere Experiment Test : Atmosphere Experiment Test s: Atmosphere Experiment Test T Atmosphere Experiment Test
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Conclusions esa

‘Ubiquitous Wave calls for a compute to data
paradigm shift -

N
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Thank You!

Eesa

datalabs.esa.int

Vicente Navarro @ivicentenavarro
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