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Research

0 Push back the frontiers of knowledge

E.g. the secrets of the Big Bang ...what was the matter like
within the first moments of the Universe’s existence?

Brain Metabolism in Alzheimer’s
Disease: PET Scan

Develop new technologies for
accelerators and detectors

Information technology - the Web and the GRID
Medicine - diagnosis and therapy

Train scientists and engineers of
tomorrow

Unite people from different countries
and cultures



Run1 + Run 2: Luminosity Production

LHC Progress - 2018
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Data In 2018
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Physics Data in CASTOR
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CPU
Delivered
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Run 3 Planning (2021-2023):

Similar to 2018

If the experiments luminosity level at a higher pile-up and for longer =»
Potentially higher average pileup
Non-linear increase in CPU time

. Possibly less time between fills — more live time

. Overall the best estimate is 30% (50% conservatively) more resources needed than in 2018
But we have not seen 2018 yet

. For 2021: 1st year after LS2, could be only half-year live time but ramp up to optimal
conditions rapidly

. Unknown:

Still need plans for experiment trigger rates
And plans for luminosity levelling
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Resource evolution
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However ...

- ALICE and LHCDb are upgrading during LS2, so the expectations of their
needs do not follow the assumptions in the previous slides:

. LHCb:
luminosity and pileup increase by factor 5.
Major changes in computing model result in higher trigger rate and HLT output bandwidth.

LHCC milestone for computing model in Q3/2018, together with engineering TDR — currently
under review

. ALICE:
Factor 100 increase in readout rate (50 kHz)

Data volume increase mitigated by online reconstruction and raw data compression in new
O2 facility

O2 TDR is approved; summary needs are:
Increases in 2021 wrt 2018: CPU: 48%, disk: 74%, tape 90%
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Scale of data tomorrow ...
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The WLCG Strategy Document

The HL-LHC computing challenge: provide the computing capacity needed
for the LHC physics program, managing the cost

The WLCG strategy document is a specific view of the CWP, prioritizing
R&Ds relevant to the HL-LHC computing challenge

The prototyped solutions will be the foundation of the WLCG TDR for HL-
LHC, planned for 2020. Timing to be re-considered?

This Is a presentation of the content of the strategy document
http://cern.ch/go/Tg79
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WLCG Strategy - Outline

The strategy develops around five It defines an R&D program with rough
main themes ... timelines, organized in sections:
1.  Software performance ° The HL-LHC challenge, hardware

2. Algorithmic improvements / trends and a cost model
changes (e.g. generators, fast MC, - Computing Models

reconstruction) - Experiments Software
3. Reduction of data volumes . System Performance and Efficiency
4. Managing operations cost . Data and Processing Infrastructures
5.  Optimizing hardware costs . Sustainability

: Data Preservation and Reuse

The goal is to demonstrate to the funding agencies that we are in control of the HL-LHC cost, while

exploiting the full potential of the physics program
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Sharing Open Science Services  tyescincEcLouD
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Big Small al Medium Other market
Science Scale Science sectors
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