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> 170 computing centres
~ 1.4 M CPU cores

~ 1 EB disk storage

~ 2 EB tape storage
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Tier 0
CERN Data
Centre
~ 20% of WLCG
resources

GEORG- AUGU ST- UNIVERSITAT

Worldwide LHC Computing Grid (WLCG)

Tier 1

furth
14 large centres urther

resources,
Tier 2 e.g. local
~160 smaller ~ clusters
centres, but with
pledged

resource
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German Tier 1 centre ,GridKa“ at KIT | &

Tier 2 centres at DESY, GSI, MPP and universities
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LHC / HL-LHC Plan
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13.6 - 14 TeV
——— ENETQY

bhto75
x nominal Lumi

luminosity

Challenging
trigger rate and
event complexity!

90% of integrated
luminosity yet to
come!



Resource prospects for the HL-LHC
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Resource prospects for the HL-LHC
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Resource prospects for the HL-LHC
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Efficiency and Sustainability C e

Money not the only limiting factor: CO, emissions, raw material, environmental impact...
Efficiency more important than ever!
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Efficiency and Sustainability C e

Money not the only limiting factor: CO, emissions, raw material, environmental impact...
Efficiency more important than ever!

Usage:

Development cycles, algorithms,

data processing snapshots, data formats,
user awareness, machine learning

Resource provision:

Power consumption of the servers,
Power Usage Effectiveness (PUE*) of the
entire data centre, hardware replacments

Power supply: Type, cost, availability
(<-> flexibility of resources)

*PUE = power consumption data center / power consumption hardware
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Efficiency and Sustainability

Money not the only limiting factor: CO, emissions, raw material, environmental impact...
Efficiency more important than ever!

PUE 3
world average 5
2.5 accordingto Usage’
, statista.com CERN data Development cycles, algorithms,
centre Meyrin data processing snapshots, data formats,
1.5 = = g o
user awareness, machine learning
! NHR HoreKa Karlsruhe
0.5 Resource provision:
6 Power consumption of the servers,
2005 2010 2015 2020 22l Power Usage Effectiveness (PUE*) of the
CPU Energy needs in WLCG for ATLAS and CMS (GWh/year) entire data Centre’ hardware replacments
. Power supply: Type, cost, availability
(<-> flexibility of resources)

40.00

20.00

* — . .
2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 PUE - power consumptlon data Center / power consumptlon hardware

-m-Pessimistic -@=Optimistic
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Efficiency and Sustainability C e

Money not the only limiting factor: CO, emissions, raw material, environmental impact...

Efficiency more important than ever!
WLCG & LHC Collaborations

PUE 3 Sein . pursuing extensive R&D
o V;ZL';;Y:;? Usage: alge i roadmaps towards HL-HLC
: : + )
statista.com CERN data Development cycles, algorithms, many local efforts of sites
2 ; . or national communities
centre Meyrin data processing snapshots, data formats,
1.5 = = . .
user awareness, machine learning £
! NHR HoreKa Karlsruhe '.\.'i:'f.:f»ff,“.;:.',:m"‘""""""
0.5 Resource provision:
6 Power consumption of the servers,
2005 2010 2015 2020 22l Power Usage Effectiveness (PUE*) of the
CPU Energy needs in WLCG for ATLAS and CMS (GWh/year) entire data Centre’ hardware replacments
. Power supply: Type, cost, availability
(<-> flexibility of resources)

40.00

20.00

* _ . .
2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 PUE - power consumptlon data Center / power consumptlon hardware

-m-Pessimistic -@=Optimistic
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Data Challenges
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Expected data rates TO -> T1 for HL-LHC:

ATLAS & CMS: 1000 Gbps
ALICE & LHCb: 200 Gbps

1200 Gbps

2400 Gbps

=> DC nominal rate: 4.8 Tbps

X2 (same for T1 ->T2)
x2 for bursts

https://zenodo.org/records/5532452
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Data Challenges CGARasgan™

Expected data rates TO -> T1 for HL-LHC: ATLAS & CMS: 1000 Gbps
ALICE & LHCb: 200 Gbps
1200 Gbps X2 (same for T1 ->T2)
2400 Gbps x2 for bursts
=> DC nominal rate: 4.8 Tbps

Series of data challenges
carried out on WLCG:

9% of HL-LHC

2021 10
2024 25
~2027 50
~2029 100

02.04.2025 Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC
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Expected data rates TO -> T1 for HL-LHC: ATLAS & CMS: 1000 Gbps
ALICE & LHCb: 200 Gbps
1200 Gbps X2 (same for T1 ->T2)

2400 Gbps x2 for bursts
=> DC nominal rate: 4.8 Tbps

Series of data challenges

WLCG Throughput @

https://zenodo.org/records/5532452

02/13, 00:00 02/14, 00:00 02/15, 00:00 02/16, 00:00 0217, 00:00 02/18, 00:00 02/19, 00:00 02/20, 00:00 02/21, 00:00 02/, 00:00 02/23, 00:00 02/24, 00:00

carried out on WLCG: N Data Challenge 2024 Flexible: 2.4Tbps ; :
2o \ Il W iy, |||||||“m|| i 'I illi” i “l ﬁi
2021 10 . I 1 l‘n...|||Y“mrr.lal.n1:2prs ;.....1 '.1' l I §
2024 25 o ol * &
S5 kbl |HM|| I,
e H||||H||\||| A il I
=

regular traffic by
It‘s not just about bandwidth! All involved services need to scale, e.g. RUCIO, FTS, SEs. LHC collaborations

Data Challenge 2024 reached flexible target, but some bottlenecks were identified to work on. . .
additional test traffic

02.04.2025 Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC 7



Data Formats
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Consolidation of object data formats

ongoing issue over LHC-Runs:

> raw data

02.04.2025

Event content:

Meta data

1 1 1 1

1

1

1

1
1 | Detector data

..|

Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC

Trigger info

Trigger objects
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Consolidation of object data formats Event content:

ongoing issue over LHC-Runs: - - - - Meta data

> i i . .
reconstructed physics objects - - - Trigger info
1 1 )|

1 1 1

> raw data

Trigger objects

1 )
SRR
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Consolidation of object data formats Event content:

ongoing issue over LHC-Runs: - - - - Meta data
) )

1
1 Detector data
. o 4 = '
reconstructed physics objects - - - Trigger info

» slimmed physics objects

» raw data

Trigger objects

E2EE®® o
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Consolidation of object data formats Event content:
ongoing issue over LHC-Runs:

[ g g Y 1§ Meta data
> raw data 1 1 1

1
1
Detector data
{ =
» reconstructed physics objects m Trigger info

» slimmed physics objects

Trigger objects

» analysis ntuples
Physics objects

N B O @0 @ el
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Consolidation of object data formats
ongoing issue over LHC-Runs:

» raw data

» reconstructed physics objects
» slimmed physics objects

» analysis ntuples

=> more standardised and light-
weight analysis data formats in

favour of storage and CPU
consumption

02.04.2025 Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC

Event content:

[ g g Y 1§ Meta data

1
. Detector data
{ =
[ 3 ¥ ® Trigger info

Trigger objects

m Physics objects

N B O @0 @ el




Data Formats | RNTuple
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Consolidation of object data formats Event content:

ongoing issue over LHC-Runs:

» raw data

» reconstructed physics objects
» slimmed physics objects

» analysis ntuples

=> more standardised and light-
weight analysis data formats in

favour of storage and CPU
consumption

02.04.2025

Binary format TTree for >25 years!
Being replaced by new optimized RNTuple:

= adapted to modern hardware

= asynchronous & parallel I/0

=  new basic types, e.g. f16

=  more efficient storage of booleans and collections

Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC

Meta data

1
. Detector data
] = )

Trigger info

Trigger objects

Physics objects

D 0N BB O @0 @ el

First numbers reported by
ATLAS & CMS for the disk size
reduction TTree->RNtuple:
6% - 40%

depending on the object data
format




Data Formats | RNTuple
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Consolidation of object data formats Event content:

ongoing issue over LHC-Runs:

» raw data

» reconstructed physics objects
» slimmed physics objects

» analysis ntuples

=> more standardised and light-
weight analysis data formats in

favour of storage and CPU
consumption

Meta data

1
. Detector data
] = )

Trigger info

Trigger objects

Physics objects

D 0N BB O @0 @ el

Binary format TTree for >25 years!
Being replaced by new optimized RNTuple:

Transition to RNTuple ongoing.
RNTuple ready but work on adaptation and
validation of code necessary!

First numbers reported by
ATLAS & CMS for the disk size
reduction TTree->RNtuple:
6% - 40%

depending on the object data
format

02.04.2025 Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC
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CPU architectures and accelerators
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Other hardware solutions than x86 CPUs can improve speed and
energy efficiency for specific tasks:

02/EPN (Event Processing Nodes) setup at the ALICE site | GPU-based EPN FARM

Uptollﬂ/sinlotheEPNs
* GPUs used in many places already, e.g. HLT/online data -
processing, ML, .

Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC
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Other hardware solutions than x86 CPUs can improve speed and OY/EPN (Event Processing Nodes) setup at the ALCE site TR L,
energy efficiency for specific tasks: e
= GPUs used in many places already, e.g. HLT/online data e i

~200 GB/s

processing, ML, ...

= ARM CPUs energy efficient, but depends on clock frequency
and strong competition with new x86 models.
LHC collaborations are working on making workflows ARM-
compatible => flexibility for future decisions.
ATLAS even accepting ARM pledges since 2025.

[
o

-e-NVidia Grace
~=Altra Max z
o-Altra Q80 a4
~=-2*Altra Q80
~=-2*AMD Bergamo
-=-AMD Siena
+-2*AMD Rome

HEP-Score/Watt

O B, N WA U O N OV
q

==2*AMD Milano
——AMD Milano
~==Intel Xeon

WLCG Grid Deployment Board, D. Britton

1.00 1.50 2.00 2.50 3.00 3.50
Frequency (GHz)
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Other hardware solutions than x86 CPUs can improve speed and T e PRIl |  GPU-based EPN FARM

energy efficiency for specific tasks:

= GPUs used in many places already, e.g. HLT/online data
processing, ML, ...

= ARM CPUs energy efficient, but depends on clock frequency
and strong competition with new x86 models.
LHC collaborations are working on making workflows ARM-
compatible => flexibility for future decisions.
ATLAS even accepting ARM pledges since 2025.

[
o

Market very dynamic and hard to predict!

5

(new models; other customers and applications, e.g. Al) 8 e s

=> CERN, LHC Collaborations, Sites and dedicated boards keep : ; //,:;/\* ’ T (<8

watching the market and increase flexibility. £ RS — e 3

T 1 T2

Commercial cloud providers taken into account for hardware & 8

. 1.00 1.50 2.00 2.50 3.00 3.50 S
testing. Frequency (GHz)
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CPU architectures and accelerators G

Other hardware solutions than x86 CPUs can improve speed and

energy efficiency for specific tasks:

= GPUs used in many places already, e.g. HLT/online data
processing, ML, ...

* ARM CPUs energy efficient, but depends on clock frequency
and strong competition with new x86 models. - " year
LHC collaborations are working on making workflows ARM-
compatible => flexibility for future decisions.

ATLAS even accepting ARM pledges since 2025.

Intel

share price (USD)

ARM

share price (USD)

Market very dynamic and hard to predict! ]

(new models; other customers and applications, e.g. Al) il public 0 year
=> CERN, LHC Collaborations, Sites and dedicated boards keep  © NVIDIA fWN L
watching the market and increase flexibility. 8 Vi
Commercial cloud providers taken into account for hardware RF W
testing. o : e
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Fast(er) simulation and reconstruction = &

So
Potential improvements in all simulation (generator & Mme eXampIes
detector) and reconstruction steps, in particular Al driven!

ATLAS Preliminary
2022 Computing Model - CPU: 2031, Conservative R&D
24%

Tot: 33.8 MHS06*y

Data Proc
MC-Full(Sim)
MC-Full(Rec)
MC-Fast(Sim)
MC-Fast(Rec)
EvGen
Heavy lons
Data Deriv
MC Deriv
Analysis

simulated data
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Fast(er) simulation and reconstruction = (&

So
Potential improvements in all simulation (generator & Mme eXampIes
detector) and reconstruction steps, in particular Al driven!
ATLAS Preliminary
2022 Computing Model - CPU: 2031, Conservative R&D
24% Tot: 33.8 MHS06*y

Data Proc
MC-Full(Sim)
MC-Full(Rec)
. MC-Fast(Sim)
Bm MC-Fast(Rec)
HEN EvGen
Heavy lons
mmm Data Deriv
B MC Deriv
Analysis

8%

@
o

F  ATLAS Simulation Preliminary mc20, Vs=13TeV (u=3.2k, 0=261)

1000 WLCG jobs, 100 tf events each m— mc23e, V5=13.6 TeV (u=1.74k, 0=216) —]

~

T T I T T T T

Number of jobs
[+2]
o

50

40

30

poobe b b b b b

==
S[TTTT
o

1500 2000 2500 3000 3500 4000 4500
HS23 sec / event
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Fast(er) simulation and reconstruction

2022 Computing Model -
2

Number of jobs

Potential improvements in all simulation (generator &

detector) and reconstruction steps, in particular Al driven!

ATLAS Preliminary

CPU: 2031, Conservative R&D

4%

Tot: 33.8 MHS06*y

€)

GEORG-AUGUST-UNIVERSITAT

GOTTINGEN & ==

NN driven improvement in SHERPA importance sampling:

S

B Data Proc. unweighting eff. €, LO QCD NLO QCD (RS)
- MC-Full(Sim) process/sampling n=0 n=1 n=2 n=3 n=4 n=0 n=1
MC-Full(Rec)
B MC-Fast(Sim) W*'-+njets SHERPA [2.8-107' 3.8-10 7.5-10° 1.5-107° 83-107%|9.5-10% 4.5.107°
8%
B MC-Fast(Rec) NN 6.1-107! 1.2-107! 1.0-107% 1.8-107% 8.9-107%|1.6-107! 4.1-1073
= EvGen Gain 22 3.3 1.4 1.2 i 1.6 0.91
Heavylons 7/ v i njets SErea [3.1-107 3.6-102 1.5.1072 4.7-107° 1.2-107! 53.107
S| s ey NN 3.8-107! 1.0-107! 1.4-1072 2.4-1073 1.8-10% 571073
mmm MC Deriv ’ ) ' ’ ’ ’
Analysis Gain 1.2 2.9 0.91 0.51 1:5 12
8% -
80 : : . .
F ATLAS Simulation Preliminary mc20, VS=13TeV (u=3.2k, 0=261)
70f— 1000 WLCG jobs, 100 ff events each mm mc23e, V5=13.6 TeV (u=1.74k, 0=216) —]
60— 4
50 4
a0f- 3
30 4
20f =
10 =
00" 1500 2000 2500 3000 3500 4000 4500

02.04.2025

HS23 sec / event
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Fast(er) simulation and reconstruction = (&

Potential improvements in all simulation (generator & *Ome eXamples
detector) and reconstruction steps, in particular Al driven!

ATLAS Pre/imjnary )

#HR2 CmpusiR Hexiels CHLS 203;5"3"35'?;3’::;655'3 NN driven improvement in SHERPA importance sampling:

Number of jobs

B Data Proc. unweighting eff. €, LO QCD NLO QCD (RS) g
W MC-Full(Sim) process/sampling n=0 n=l n=2 =3 n=4 n=0 u=l <
MC-Full(Rec) &
MC-Fast(Sim) W*+njets SHERPA [2.8-107" 3.8-10 7.5-107° 1.5-107° 8.3-107*(9.5-10 45-107° &
¥ MC-Fast(Rec) NN 6.1-10' 1.2-107! 1.0-107% 1.8-10 8.9-107%|1.6-107' 4.1-107 %
= EvGen Gain 2.2 313 1.4 1.2 i 1.6 091 .
>
Heavylons 7/ v i njets SErea [3.1-107 3.6-102 1.5.1072 4.7-107° 12-107% 53.107° £
il NN 3.8-107" 1.0-107' 1.4-1072 2.4-1073 1.8-102% 57102 ©
== MC Deriv : : ’ : ’ : S
Analysis Gain 1:2 2.9 0.91 0.51 15 g
8% - -
80 , , . . . : :
F ATLAS Simulation Preliminary mec20, Vs=13TeV (p=3.2k, 0'=261) E . .
70[~ 1000 WLCG jobs, 100 ffevents each  mmm mo23e, +5=13.6 TeV (u=1.74k, 0=216) —] GNN driven track reconstruction ,GNN4ITk": e
F ] <
60— — -
g E ] \ Ao <
50 e E ::::. a );" . il wnlkt:roulh (155 %%
ok E o R L Connected 3
F E 3 -‘i i’ .\ & y Cumpo‘nlnn CI>
30:_ _: Mol i P, # ’ @ L ) Junction E
F 1 L * d Removal S
20 ; é Hits. Graph Graph Edge Edge Scores Graph Track Candidates %
E | Construction Labeling Segmentation o
10 - N
E ] Track reco default ~5s, fast (HLT) ~1s, GNN4ITk ~0.5s E
05 ~"1500 2000 2500 000 3500 4000 4500 Tuning and thourough evaluation ongoing. 2
HS23 sec / event <
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Fast(er) simulation and reconstruction

Potential improvements in all simulation (generator &

detector) and reconstruction steps, in particular Al driven!

ATLAS Preliminary
2022 Computing Model -
2

CPU: 2031, Conservative R&D

4% Tot: 33.8 MHS06*y

GOTTINGEN & ==

€)

GEORG-AUGUST-UNIVERSITAT

S

End-to-end
»FlashSim*:

NN driven improvement in SHERPA importance sampling:

B Data Proc. unweighting eff. €, LO QCD NLO QCD (RS) g
W MC-Full(Sim) process/sampling n=0 n=l n=2 =3 n=4 n=0 u=l <
MC-Full(Rec) 5
B MC-Fast(Sim) W*'-+njets SHERPA [2.8-107' 3.8-10 7.5-10° 1.5-107° 83-107%|9.5-107% 45.107° &
¥ MC-Fast(Rec) NN 6.1-10' 1.2-107! 1.0-107% 1.8-10 8.9-107%|1.6-107' 4.1-107 %
B EvGen Gain 2.2 313 1.4 1.2 i 1.6 091 .
Heavylons 7/ v i njets SErea [3.1-107 3.6-102 1.5.1072 4.7-107° 12107 53.107° £
il NN 3.8-107" 1.0-107' 1.4-1072 2.4-1073 1.8-102% 57102 ©
mmm MC Deriv . : : ) ’ : o
Analysis Gain 1:2 2.9 0.91 0.51 15 g "
8% - — S
» 80 . - - 1 @
Qo E N . ]
[e) F  ATLAS Simulation Preliminary mc20, Vs=13TeV (u=3.2k, 0=261) - . .
% 7O 1000WLCGjobs, 100 fiovenis each mmm mc2Se, /3=136TeV (ue1 78k 0=216) ] GNN driven track reconstruction ,GNN4ITk": e
E 605— E <:
E | ] ] &
E 50— — Metric . e LT Walkthrough (155 %%
= B Learning ‘_]\ / . . f
40 - or . ‘?}' '7‘..;’ N x:om“"°md g
- B Ay & omponents
] : P X N K 3
301 3 brs ¢ oAl S
20 ; é Hits. Graph Graph Edge Edge Scores Graph Track Candidates %
E | Construction Labeling Segmentation o
10 - N
E ] Track reco default ~5s, fast (HLT) ~1s, GNN4ITk ~0.5s E
fho5""1500 2000 2500 3000 3500 4000 4500 Tuning and thourough evaluation ongoing. 2
HS23 sec / event <
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Detector Simulation
(GEANTA based)

Physics Process
Generator

end-to-end conventional

AOD

Reconstruction

Analysis Dataset aigoritns

MINIAOD
NANOAOD

CMS Ssimulation Preliminar

8L DV 100<H T1200 Fulsigl
10 Y Mot T 00 ey
3 vy ¢
o

10 VBF K Fulsim 3
3 T Bpeasn -
10 T EWKheirasrem g
10° =
10¢ 4
-

3

g

8080100 720 40
m,, (GeV)
Runs at O(100) Hz.

Development ongoing.

3

CHEP2024, Andrea Rizzi %

7 ) S
160 180 200
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German R&D activities - Overview

GEORG-AUGUST-UNIVERSITAT
Z7\ GOTTINGEN t7st =

= BMBF-funded FC-AC project: Provision of Tier-2 resources for ATLAS and CMS and R&D for
related computing operations

BMBF Action Plan: ErUM-Data = dedicated funding line within the ErUM program
(,Erforschung von Universum und Materie“) for the development of the data infrastructure
and digital competences. Covers:

=  FIDIUM project: Additional R&D for the transformation of computing ?
infrastructures in ErUM for coping with the demanding future needs I DI U M

= KISS project: Al for faster simulation of scientific data _ . .
KIS

= ErUM-Data-Hub: networking, knowledge transfer, workshops A ERUM

NFDI (Nationale Foruschungsdateninfrastruktur) = umbrella organisation of
26 DFG-funded consortia of various research fields, in particular:

=  PUNCHA4NFDI: Particles Universe Nuclei Hadrons
Prime goal: set up a federated and "FAIR" science data platform

U

)

U-Gottingen (A) ?)ES
uppertal (A).@
® (AT
RWTH-

MU (A~

Helmholtz Centres

Universities

02.04.2025 Sebastian Wozniewski: Computing at the LHC and its transformation towards the HL-LHC

Aachen (C) \ A=ATLAS
@, 651 (ALICE) C=CMS
L=LHCb
KIT (all)
U-Freipurg(A) PP (A)
Y UJ z
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FIDIUM & Infrastructure transformation  Ghesea=

R&D for the transformation of computing infrastructures in ErUM for 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

coping with the demanding future needs. | LHCRun3 |  Shutdown
Compute Resources for LHC-Computing

= Tools for the integration of heterogenous resources, e.g. HPC centres: Hotrhcle Cantons

0 Resource management: COBalD/TARDIS

o Accou nting' AUDITOR 0 Universities NHR-Centres
= Tools for distributed data storage:
. . . . Storage Resources for LHC Computing
0 Caching 0 Improved authorization mechanisms
. Helmholtz-Centres
0 Monitoring o ..

Helmholtz-Centres
= Testing and optimization under realistic conditions Universities
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FIDIUM & Infrastructure transformation  Ghese=

R&D for the transformation of computing infrastructures in ErUM for 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
coping with the demanding future needs. [ _LHCRun3 |  Shutdown -:mm_

Compute Resources for LHC-Computing
= Tools for the integration of heterogenous resources, e.g. HPC centres:

0 Resource management: COBalD/TARDIS

Helmholtz-Centres

0 Accounting: AUDITOR 0 .. A NHR-Contres
* Tools for distributed data storage: P R
N . . . orage nesources ror omputin
0 Caching 0 Improved authorization mechanisms g i
0 Monitoring 0 Helmholtz-Centres
e Helmholtz-Centres
= Testing and optimization under realistic conditions Universities

3 successor projects planned to start in Oct 2025:

SUSFECIT (federated computing): FUSE (federated storage): FAIRUM (analysis facilities):

= dynamic resource provision = federated dCache = overarching access portal

= aware of power supply = caching solutions = userfriendly interfaces (interactive+batch)
= forecasting = cloud storage = flexible usage of multiple AFs

= extended accounting = support infrastructure
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GEORG-AUGUST-UNIVERSITAT
- GOTTINGEN \' PUBLICA COMMODA

NFDI consortium of particle, astro-, astroparticle, hadron and nuclear physics (~9000 scientists in Germany)

Prime goal: a federated and "FAIR" science data platform.

FAIR: Findable, Accessible, Interoperable, Reproducible = @HIFIS
Furthermore: knowledge transfer, offering services v GitLab
for efficient research data analysis. INJICD) ressirs

| B
. WAAI > JupyterHub p 1nﬂnls ,‘)' rmﬂ m<

Login Node

reana Single Polnt(s) of Entry £

No own resources or ‘parallel’ resources, mainly interfaces
between existing storage and compute resources!

Successor project ,PUNCH2" in preparation @©Mattermost '
Visit booth outside in the lobby! =
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HEP in PUNCH4NFDI

GEORG-AUGUST-UNIVERSITAT
- GOTTINGEN \' PUBLICA COMMODA

,Do HEP people need PUNCH4NFDI?"

PUNCH compute resources -> no, can‘t compete with HEP infrastructure

BUT: Technology transfer important! HEP provides much knowledge about big federated

computing infrastructures. Many services will look familiar to you.
Other communities' infrastructures growing to similar scales and challenges!

e EHIFIS

()=
¥

INdIcD) letLab resves
Exa]
P -l TN [ﬁ s
%;;':'N":%". - _L =0 =
d e (o [J:! s
reana ——-- i@ — 8 & -
(@ Mattermost ) :
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,Do HEP people need PUNCH4NFDI?"
PUNCH compute resources -> no, can‘t compete with HEP infrastructure

BUT: Technology transfer important! HEP provides much knowledge about big federated
computing infrastructures. Many services will look familiar to you.

Other communities' infrastructures growing to similar scales and challenges! , HIFIS
o) A GitLab P
& - |E
Some thoughts on data FAIRness: = O
. . . . . R )
= |LHC collaborations putting growing effort in open data provision | ) E N
= Yet, other communities ask: Why does it take years to publish raw data? reana ——.—i(@ — 8- &=
=  FAIRness sounds good, but it‘s not trivial: e

= How achieve it with EBs of data?

= Not just storage, but also accessibility. Not just permissions, but also download rate.
Not just data, but also resources to analyse it...

= How sustainable is FAIRness? What is the value of data (in 100 years)?
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GEORG-AUGUST-UNIVERSITAT
ummary N S

Scientific computing at the Exabyte-Scale

Efficiency at all levels highly important to meet resource limitations and output goals
External developments of hardware and power supply + own R&D for usage + interplay
Collaboration between research fields more and more important:

= knowledge exchange

= common infrastructures & synergies

Thank you for your attention!
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