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Estimation des déformations du sol
par imagerie satellitaire radar
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Exa-AToW in a Nutshell
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— Collaborative System of Systems
Federation Workflows
MADPP_ / \
GT-HPC Cybersecurity Resources  DAG Data logistics
Energy Infrastructures Mapping Orchestration
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The Exa-AToW Challenges
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D1 How to dynamically allocate distributed resources to accommodate for
variations in the power cost

D2 How to organize data logistics, data life cycle, data processing, and metadata
standardization

D3 How to ensure cyber-security at a large-scale on heterogeneous technologies

D4 How to deal with the hardware and software heterogeneity in order to runin a
repeatable, replicable, and reproducible manner (and thus improving reusability)
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Current status
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Collaborations linked to use-cases

* SKA

Eclat (https://eclat.cnrs.fr/)
* “centre d'excellence sur le calcul haute performance et l'intelligence artificielle au service
de l'instrumentation pour I'astronomie”

 Data Terra / Gaia Data
NSBAS use-case (https://www.mdpi.com/2072-4292/13/18/3734)
* Processing Chain Used in the FLATSIM Service
Machine Actionable Data Project Plan

* PEPR Diadem
Material simulation (https://www.pepr-diadem.fr/ project Diamond)
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Imagerie radar

Les problématiques

NSBAS

Carte de_udéplacement du sol'du plateau Tibétain &2014 -2020)

Big Data en entrée
Terra Octets

Franck Thollard — ISTerre — Grenoble

=Y

LOS welocity
-
b =1 .
\‘ = L/
R Echelle continentale
‘y, \
'
| \
\ ‘2 |
1
2 10 20 X0 Mok T ‘{
e M\f,‘-’v)_

Thollard et al. Remote Sensing 2021

Présentation use-case NSBAS 5/2
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* Infrastructure Project

 HPC Aspects (GPU porting, workflow)
addressed in the NUMPEX PEPR

* DIAMOND does not provide computing
resources (see GENCI)

Materials
Acceleration
Platforms

'_‘-_,. = ..--""[ (MAPs) ]‘*--.. % Role of Artificial Intelligence (Al):
_ WP2 * Enhancement/acceleration of

simulation (WP1)

e Data * Integration into material workflows
— (WP1)
Praiorms * Al toolbox for data analysis (WP2)
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Next Steps Focus

f\ PROGRAMME
FRANCE DE RECHERCHE
=D CALCUL HAUTE

\_/ PERFORMANCE

Machine Actionable Data Project Plan (MADPP)
Specification workshop 21-22-23 of August Exa-AToW / Data Terra

Experimental platform
AAl (Keycloak deployment)
Federating resources: Eskemm nodes, TGCC Cluster nodes, Turpan nodes, Slices nodes, ...
Multi-agent based simulations

Al integration
Dynamic workflow management and resources allocation
Exa-AToW RAG (LLM) database deployment

DDF Pipeline @TGCC experiment
Data logistic and computation experimentation

NSBAS @CNES-Idris experiment
Large scale NSBAS computation
Data logistic experimentation
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Next steps
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* The digital twin abstracts real systems to enable cross-facility
workflows

Continuum Digital Twin

* It operates without requiring direct interaction with physical
infrastructure (cybersecurity constraints)

* Shares only essential information needed for orchestration,
protecting sensitive aspects of the real infrastructure

* Facilitates real-time data flows from the infrastructure to the digital
twin
* Ensures efficient and secure data exchange
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Concrete Continuum Digital Twin

Global DT Table

* A set of coupled microservices

* A formal model combining

* Space-state
* Constraints

DT Sul::—SyS.'tems

Xi = Agp—1Xk—1 + Brug + wk,
Y = Cr Xi + vg,
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* Evaluate global Exa-AToW architecture and propose solution for a first
implementation

Objectives of the experiments

Support use case based on DDF Pipeline
Agent-based simulation, ILP-based optimization
Study large-scale workflows deployment

Propose data logistics based on the Cybercosm concept
1. Avoid large scale distributed storage

2. Ephemeral buffer based data transfers

3. Interoperability as a main property
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Execution profiling

5 0 C P Uﬂ Job Total Instantaneous CPU Usage (User & System) / time

(sample 1s, avegage aggregation 1min)
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Valeurs.  Tags Active *

—— Cpulg - - ——— CpuUs - CluserGA —— Cpuus - ddrmage Cpuls - kilmsdata Cpuls - kilmsdata smoothsol —— Cpuls - maskdico CouUs - mkmask —— CpuUs - smocthsol Cpubs - smoothsol kilmsdata

—— cpusys- - —— Cpusys- clugerGA —— Cpusys- ddfimage Cpusys- kilmsdata ——— Cpuys- kilmsiata smocthsol ——— CpuSys- maskdico Cpusys- mkmask —— Cpusys- smoothsl —— Cpusys- smosthsolkilmsdaa

Process name 2 Cpu Usr _ Cpu Sys _ Dsk/#Total Read ; Dsk/#Total Writ, MemUsed (Gbytes) , MemCached (Gbytes),

ddfimage 25,1 1,5 5488,3 13034,0 45,7 428,5 ESkemm Single node —120 CPU' 396 GB RAM

no profile 123 | L9 585235 63358 374 4252 75h global run, 69h for processing, 37h killMS
killmsdata smoothsol 10,9 12,0 63353,5 618,8 13,6 382,6

killmsdata 9,2 2,5 11641,1 18397,8 336 414,4 process, 23h DDFacet process.
clusterGA 5,5 0,7 125542,0 10711,4 14,1 384,4 Node spec: 2 x AMD EPYC 7543 32-Core

maskdico 0,7 0,1 294100,9 15248,5 13,0 376,5

smoothsol 0,7 01 1241088,0 0,0 11,7 354,4 Processor, 32 cores, 2.8GHz 16
mkmask 0,5 0,7 647272,4 55726,5 14,8 388,3
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Pipeline architecture

Data preparation Data processing
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Download  Decompress Catalog Calibration Imaging Images
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Step 2: Data
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Step 10: Calibration Step 11: Calibration Step 12: Imaging

Step 13: Calibration Step 14: Calibration Step 15: Imaging

Step 16: Calibration Step 17: Calibration Step 18: Imaging

—— —

Step 20: Data
Products

Step 21: Data
Products

Step 22: Data
Products

Step 23: Data
Products

Step 24: Data
Products

Step 25: Data
Products

Step 19: Imaging
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From plpelme to workflow
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