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@ Radioastronomy context
@ SKA, an exascale radio telescope (2021-28)
@ SKA computing, an HPC challenge

© Dark-era goals

© Project organisation
@ Team
@ Tasks
@ Open positions
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Largest radio telescope array ever constructed

@ 200+ dishes in South Africa

@ 130 000+ antennas in Australia

An imaging pipeline made of three HPC stages

CSP Antenna voltages correlated to produce
visbilities

SDP hypercubes (sky images at different
frequencies) recontructed from visibilities

SRC Post-treatement by regional
supercomputers
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SDP supercomputer
Huge computing requirements to process a realtime streaming data

@ Limited energy budget, nr. 1 MW for each SDP

@ Huge algorithm model gap between programming langues used by
astronomers and HPC developpers, Python vs MPI/CUDA/...
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SDP supercomputer

@ Huge computing requirements to process a realtime streaming data
@ Limited energy budget, nr. 1 MW for each SDP

@ Huge algorithm model gap between programming langues used by
astronomers and HPC developpers, Python vs MPI/CUDA/...

A software/hardware co-design challenge

@ New complex scientific dataflow algorithms
@ Not-yet-existing large scale heterogeneous computing platform

= Call for rapid prototyping tools providing early time and energy

performance assessments
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Dark-era goals

_ Durkeragoals
Dark-era goals

© Building SImSDP, a rapid prototyping tool providing exascale
simulations from dataflow algorithm descriptions.

@ Exploring low power accelerators like FPGA or Kalray MPPA as
alternatives to mainstream GPU architecture.

© Contribute to SKA computing challenge
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Project organisation Team
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Project organisation Tasks

T1: Radioastronomy requirements

@ programming models and libraries used bay astronomers

@ SKA datasets, algorithm and architecture use cases

T2: SimSDP development

L25/all

IETR/IRISA

@ New clustering and architecture model extensions in PREESM

@ Dataflow and complex HPC node extensions in SimGrid

T3: Profiling on low power accelerators

@ SDP prototypes on FPGA /Kalray
@ SDP profiling on GPU/MPPA/FPGA

T4: Design Space Exploration

| A

@ Pipeline and architecture models

@ Architecture Exploration and Algorithm Configuration
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Post-doc at L2S - Task T3

@ Title: Radioastronomy imager accelerated on FPGA through High Level Synthesis

@ Application: as soon as possible
@ https://12s.centralesupelec.fr/job/dark-era-postdoc/

Internship/PhD at IETR - Task T2

@ Title: Design and Programming of Low-Power High Performance Computing Systems in
Astronomy

Application: as soon as possible
https://codimd.math.cnrs.fr/OXqnp_ JIRPGc56ghEWHP2w

Internship/PhD at IRISA - Task T2

@ Title: Workflow vs. Dataflow: Concepts, challenges and simulation for high performance
computing

Application: as soon as possible
https://cclab.pages.in2p3.fr/web/downloads/dark-era_ xflow.pdf

Posdoc at Lagrange (2023) - Task T4

@ Title: Algorithm and Architecture exploration for radioastronomy imager
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https://l2s.centralesupelec.fr/job/dark-era-postdoc/
https://codimd.math.cnrs.fr/OXqnp_JiRPGc56ghEWHP2w
https://cclab.pages.in2p3.fr/web/downloads/dark-era_xflow.pdf

Thank you for your attention |

https://dark-era.pages.centralesupelec.fr

contact: nicolas.gac@I2s.centralesupelec.fr
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