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- From Physical Sciences R.l. to SLICES:

1. Strong, still unique but yet representative use cases requirements
2. Promote as the leading platform for large scale cyber-infrastructures
3. Large scale “stress test” of the infrastructure, components & services
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From SLICES to Physical Sciences R.I.:
1. Only representative infrastructure to experiment new technologies & services
2. ldeal pilot for scaling up
3. Unique facility for training staff to actual operations _ 7"~
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ODISSEE's consortium

Participant

Short

Participant organisation name

Type

Country

name
1 (Coord.) | OP Observatoire de Paris Academia FR
2 CNRS Centre National de la Recherche Scientifique Academia FR
3 CERN Organisation Europeene pour la Recherche Nucleaire Academia CH
4 SKAO The Square Kilometre Array Observatory RI UK
5 ASTRON ASTRON the Netherlands Institute for Radio Astronomy Academia NL
6 INRIA Institut Nat. de Recherche en Informatique & Automatique Academia FR
7 BSC Barcelona Supercomputing Center Academia ES
8 Simula Simula Research Laboratory AS Academia NO
9 SURF SURF BV Academia NL
10 GENCI GENCI Academia FR
11 EAS Energy Aware Solutions S.L. Industry ES
12 SiPearl SiPearl Industry FR
13 NextSilicon | NextSilicon Industry DE
14 NEOVIA NEOVIA Innovation Industry FR
15 EPFL Ecole Polytechnique Federale de Lausanne Associate CH
16 CSCS ETH Zurich (Swiss National Supercomputing Centre) Associate CH
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Cyber-continuum for SKA & HL-LHC

WP5:
Optimized workflow orchestration New hardware platforms (WP3)

Dat. lat WP2

Now HW solutions for Edge appliations (WP3) Continuous integration of new tschnologies HPC: Al exccution frameworks (WP)
Real-ti Al h WP 2-4

eal-time Al methods ( ) Applications scalability (WP5)
= ¥ . L
w Centralized and / or Distributed Control
- oo

Host country Worldwide

Data Reduction
& Analysis

High Performance
Data Analytics

Data Reduction
& Analysis

High Performance
Data Analytics

5 N )
(}Q;’s Real-Time Stream\ (l@/\ Data; Processing &)

Resources Federation & Content Delivery

=3||=] Processing L M Storage 7 Data Lakes through regional federation of storage
=REE Converging data High Performance |_ ! Low Latency remote access / stateless storage
> __ from sensors Computing ¢

Federated heterogeneous computing capacities

Input: ~10 Tb/s over x102 links Throughput: x10? PFLOP/s 5
Output: ~10 Tb/s Temporary Storage: few PBytes ]
Throughput: ~50 PMAC/s Archives: x10%-10° PBytes/year Data Reduction
\ & Analysis
\ / High Performance
Data Analytics

Families or S8 Input: ~100 Gb/s
amilies of Sensors Throughput: x102 PFLOP/s
———> Datast
@ ?: @ ala sireams Storage: x0°-10° PBytes/year
N " <—=————=Feedback loop Services: Access & transfer +

Storage & Staging + Compute

|| Centralized and / or Distributed| Power Management

New workflows (WP1-4) Energy / accuracy trade-off (WP1-2)
New generation of smart interconnects (WP2) Performance & power models (WP3)

PoCs on multiple platforms at scale (WP3) Energy aware programming models & runtimes (WP4)
Al inception (HW -- WP 3 and methods WP 1,2 & 4) Al for power management (WP5)
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Work Packages
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Physical Sciences Objectives in ExaBytes Era (LHCb & SKA)
Users Al Sustainability
4 Y
WP1: Converged T1.2 Implicit Models & Data T1.3 Science Programs
Science { T1.1 Use-cases & Workflows 1 ( Generation W ( Convergence

N S
- T

WP5: Operations o . T5.2 Al for Power T5.3 Predictive Maintenance

Intelligence { T5.1 Applications Scalability } [ Management J [ & Continucus Integration Infra Layer
\L J

WP4: Efficient SW T4.1 Programming models & T4.2 HPC + Al Execution )

Ecosystem L Runtimes Frameworks T4.3 Frugal Al Analytics SwW Layer
4 N

WP3: HW Platform : T3.3 Performance & Power

Demonstrators L T3.1 Proofs of Concept J ( T3.2 Al HW Integration 1 L Models Platform Layer

N —
-

WP2: Composable T2.1 Composability T2.2 Emulation, Filtering, T2.3 Energy / Accuracy
Interfaces Specifications Classification & Compression Trade-off

SLICES

\. v

HW Layer

Reusability
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Timeline
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- 36 months project

M1. Project Kick-Off (Paris)

Specifications & requirements capture
Corpus of reference implementations

Spec. Phase 1 Outcomes:
capture ' Requirements on WP1, 2,3, 4 & 5
M2. Conceptual Design meeting (online) £ *  Integration plan for WP 2, 3, 4 & 5 technologies
O/
WP 1 & 2: New workflows (Al) & New data interfaces New Data Interface & Workflows
WP 3, 4 & 5: Energy efficiency monitoring & optimisation I : I

Mew Power Madels & Management Tools
. . I I
Work on operational systems: Jean Zay, Snellius, SILECS -
e Portability + scalability PoC on Operational systems

| |
Portability to new hardware and scalability

Woaork on experimental systems (portability + new features)

Phase 2 preliminary outcomes:
s Al HW & in-network computing

(before mid-term)

s First released of:
oWP 2 & 3 prototype to start experimenting with technologies

. | | oWP 4 & 5 prototype with a very limited interaction
Preparatory work on SiPearl systems & prototypes Preparation emerging techno. «Refinement of the integration plans

M3. Mid-term review (Bruxelles) + s First release of the WP1 devs

PoC on Experimental systems:
e  Reference Implementation on Al HW + optim
L]

Experiments with Al HW
In-network computing solutions on data interfaces : :
New workflows demonstration on experimental + operationg)
systems (benchmarking incl. Data ingestion)

Experiments with in-network computing

Phase 2 final Qutcomes:

«WP3, 4 & 5 COTS technologies ready to be evaluated with the WP1 devs
New workflows demonstration +«WF2 & 3 Emerging technologies ready to be evaluated with the WP1 devs
M4. Final release meeting (online) P *WP1 devs completed and ready for evaluation
PoC on Jules Vi \T/ _ Phase 3 Outcomes:
oL-an Bu esh err:ss incl. Data inqesti PoC at scale with «\WP3, 4 & 5 COTS technologies refined and evaluated with WP1 devs
* enchmarking (incl. Data ingestion) emerging techno «\WP2 & 3 Emerging technologies refined and evaluated with WP1 devs
. . . . +WP1 devs completed
MS3. Final PI’O]BCt review (Spam) #\WP3 Optimised and characterised PoC delivered and evaluated
Main Project Events N ) Main Workshops: linking with R.1. communities
Capluring R.1. requirements Feeding back R.I. with results  _. )
expeciations & timeline & recommendations Final Seminar
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Governance structure

Infrastructure Steering Board
(Representatives from 3 R.1.)

Communication

Council Board
(all beneficiaries)

Reports on Provides Votes Report on
progress input decisions Execution
(mmm—————————- / Management Board \
i Users Committee : < > Project Coordinator (WP7)
(HEP and A&A external advisors) o ¢ roject L-oordinator " :
\ e e e e e = = = = = = =/ Communication e Project Manager (WP7) Communication & reporting
(mmmmmmmm————-— Recommendations e Outreach Manager (WP8) < >
. . | Monitoring e Exploitation Manager (WP6)
ICT Advisory Committee A European
: (CS and industry external advisors) < >K. Diversity Officer (WP7) /4 Enablo Linkage Comemission
Exploitation A Day-to-day
Strategy Coordination
Sustainability
Reference Board
(Task 6.4)
Best Work
practices  J implementation Reports on findings !

Technical Board
(WP Leaders from
WP1,2,3,4,5,6,7&8)

Collaboration {

A Y

External Projects !
(REGALE, NumPEx, CoE RAISE, etc..) |
|

T ———— — — — — — — — -
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Summary of staft effort

Work Package Title Participant # of PM Start End
1 Converged Science Programs 2 CNRS-IN2P3 74 + (18) M1 M36
2 Composable Data Interfaces 2 CNRS-INSU 111 M1 M36
3 HW platform demonstrators 5 ASTRON 145 + (1) M1 M36
4 Efficient SW stack 7 BSC 188 + (36) M1 M36
5 Operations Intelligence 9 INRIA 170 Ml M36
6 Training & Exploitation 2 CNRS 72 +(2) M1 M36
7 Project Management 1 OP 69 + (20) M1 M36
8 Outreach 14 NEOVIA 40 + (2) M1 M36
Total PM 869 + (79) i

Techmical Actrvities Non-Technical Activities Technical versus Non-Techmeal

=~

p

= WPl = WP = WPl m WP4 m WP5S ® Training ® Management ® Outreach ® Technical WPs ® Non-Technical WPs
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Summary of staff effort

WPS8
1 OP - - - - - 16 36 4 56
2a | CNRS-INSU 30 30 24 12 - 2 2+(12) 6 118
2b | CNRS-IN2P3 20 40 - 60 - 12 (8) 8 148
2¢ | CNRS-INS2I - - - 6 12 2 1 1 22
3 CERN - 6 15 15 - - - - 36
4 SKAO - - - - - (1) - (1) (2)
5 ASTRON 24 - 17 - 16 - 1 - 58
6 INRIA - 12 14 9 38 16 3 1 93
7 BSC - - - 40 23 - 2 1 66
8 Simula - - 18 16 3 4 - - 41
9 SURF - 10 18 - 18 - - - 46
10 | GENCI - - (1) - - (1) - (1) (3)
11 | EAS - 12 14 30 - - - - 62
12 | SiPearl - - 30 12 12 - - 1 55
13 | NextSilicon - 13 6 4 3 - - - 26
14 | NEOVIA - - - - - 20 24 18 62
15 | EPFL 18 - - - - - - - (18)
16 | CSCS - - - 36 - - - - (36)
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Conclusions

Major investment: ~9Mé€ budget (inc. CH contribution)

16 partners (14 beneficiaries + 2 associated partners)

Fast track: 36 months with regular interactions with communities

Federating disciplines around key challenges for science

Kick-Off in January 2025 !
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https://eclat.cnrs.fr/
https://www.linkedin.com/company/eclat-extreme-computing-lab-for-astronomical-telescopes/?viewAsMember=true

