The state of Event Generators for
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Stean's question

How much is the complexity of computations going to increase?
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Computing planning |

ATLAS Preliminary
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The full comparison to "theory" takes ~75%
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ATLAS Preliminary
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Theory Need for HL

¢ \Wewant MORE, MORE and MORE
® More accurate (NLO/NNLO)
® More event
® More complex (less approximation)
® We need cross-checking

® One tool Is not enough
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s LO useful?
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s LO useful?
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Plan

¢ \We want MORE, MORE and MORE
® More accurate (NLO/NNLO)

- ® More event

® More complex (less approximation)

Do we really need more Events?




HL-LHC plan
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We are at half time of the LHC, we will collect 6 times more data
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Plan

¢ \We want MORE, MORE and MORE
® More accurate (NLO/NNLO)

® More event

® More complex (less approximation)

Do we really need more Complexity?
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PS alone vs matched samples

If you stop too early: too large dependence in the Parton-Shower
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PS alone vs matched samples

If you stop too early: too large dependence in the Parton-Shower
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PS alone vs matched samples

If you stop too early: too large dependence in the Parton-Shower

Sample generated
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Code Complexity

gg —tt gg — ttgg gg — ttggg

madevent 13G 470G 11T

matrixi 3.1G (23%) | 450G (96%) 11T (>99%)
color -
amplitude
int/propagator
external
not ME

Q06

Complexity raise factorially square




IS It sustainable ?

shutterstock com + 274008899

Can we do More with Less ?
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Type of Solution

® \We need better code efficiency

® More efficient algorithm

® More efficient use of CPU/GPU

Core™ i7




gg — tt

gg — ttgg

Better evaluation Method

g9 — ttggg

Instructions

Reduction

Instructions

Reduction

Instructions

Reduction

madevent

matrixi
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15%
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180G
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5T
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color
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external
not ME

In Collaboration with Kiran Ostrelenk (2102.00773)



https://arxiv.org/abs/2102.00773

Machine Learning

Monte-Carlo generation is based
on accept/reject
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® Any LO code now capable to use GPU

® MadGraph and Pepper

® |arge Speed-up reported

® |00 times faster

® NLO port in progress

pp — tt + n jets at /s = 13 TeV
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See Andrea Valassi and Zenny Wettersten talk for more details
 Mattelaerolivir ~ _ecHEP o5


https://arxiv.org/pdf/2311.06198

Conclusion

* Theoretician would like more and more FLOPS
 Experiments will need more events/accuracy/complexity

* FLOPS budget will be under tension in 3 years

* The IT community is helping towards more efficiency

* The theory community is starting to acknowledge effort
for better hardware/software.

* Remember that we can not rely on a single tool.




