Data Processing infrastructures
toward a Datalake

JCAD 2019 : JP Gleyzes
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HPC (HAL

o 434 Tflops ( )
o 12400 cores ( )

e 82PB(+2) GPFS /300 TB ( ) burst buffer/ 200GBs
bandwidth ( )

e Infiniband low latency network
« 8 GPGPU Nvidia Volta 100 + 8 GPGPU Nvidia Tesla T4 (+12)
Deep learning server : DGX-1 (170 teraflops)

Restricted supercomputer (Ktulu)
o Smaller than HAL




Open
= Easy accesst
partners

.

Reactive
= Agility for
evolutions

Simple
= Accessible to’
users

Powerful

= Highly scalable

= Huge processing
power

Standard

= Not CNES specific
= Interoperable

= Cloud compatibl

Safe

= Disasterrecovery
= High availability
= Secured
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Exemple recalage de séries Sentinel-2 (avec ou sans GRI)

Apres recalage
Avant recalage P J

30 ans de données a retraiter 2 un timelapse de la terre !
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Large scale
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Information mining
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Surfaces en m2
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Détection d’objets

total car = 105

TP =92, FP =13, FN = 13 --> 89.32%

total car =97

Travaux CNES, IRISA, Quantcube, 2019
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Full Web model

App shop
Sand boxes
Innovation boosters

Service chaining
Interoperability
Cloud

Streaming of info



IRMA

b i 4

e
e B

Sandy Ground, Saint-Matfin
~ Image Pléiades PleineéSolution
: AVAN:F_Irm-a:%{QZ/ZQl?- L APLE

N




IRMA et post IRMA
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Réponse a

fle de Saint-Barthélemy
Suivi de la reconstruction post-lrma

A 1 1 H

*2s des 8 et 10 sept 2017

600
S00
@ Taux de
§ 400 reconstruction A : s 2 5
E févr-18 | avr-18 | mai-18 | juin-18 | juil-18
= (en cours et
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v
.E StBarthelemy | 50,1% 58,7% 58,7% 60,5% 60,5%
Z 200

Tle de Saint-Martin
Suivi de la reconstruction post-Irma
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— NOUVEaUX bitiments Batiments reconstruits — EATIMENTS €N FECONSITUCTION

Taux de
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‘ Clouds Stream E 1 achevées)
! : & St Martin 27,0% | 315% | 32,9% | 341% | 353%
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Ecostress + PHR

Février 2019

Température entre 0° et 5°
Négatif a I'extérieur de la ville

Cnes/JPL
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Large scale

Storage, archive,

network, infra :
Huge (multi source<

multi sensors)

! (re)processing Information = new
— A | " black gold
. Information mining Full Web model
Al
App shop
Sand boxes Service chaining

Innovation boosters Interoperability

Cloud
Streaming of info

New skills, new model

Accounting/billing
Ressource

management
Cloud brokering
Vendor lock in ?




datalake : initial observations (triggers)

Lack of unigue and complete data referential

Data access is complex (« by project » infrastructure, multiple API)
Multiple data format

Difficulty fo download external data, access to external catalogs
Mutliple data distribution channels

Data distribution across too many platforms
Data duplication

Same data downloaded multiple times
Data silos

User point
of view

IT poih’r of
view




Datalake : objectives C

Datalake CNES :

OK

Work in progress

Virtually 50 -100PB : Dynamic buffer from O To be done
multiple external Datasources (host most

On demand
processing

frequently accessed data)

Break Data silos

Multi temporal / multi sources Data repository
Datacentric architecture

Interactive
Computational

Software
development
platform

b Container
hosting

Technical challenges

Expert user
support

Unified
High Data discovery

» Provide users with complete/ standard /
felxible tools to innovate from spatial data
(Notebook &co)

New parallel framework : Dask, Spark
1B+ files filesystem
Cloud interoperability

Performance
Computing
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