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LHCb Upgrade in a Single Slide

Partially reconstructed signals
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30 MHz (5 TB/s) of input contains a MHz of signal, while we can
only store 10 GB/s long-term




DAQ Architecture
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30 MHz (5 TB/s) of event building and processing in a data center



LHCb Upgrade Dataflow
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All numbers related to the dataflow are
taken from the LHCb
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HLT1 challenge: reduce 5 TB/s to 70-200 GB/s in
real-time with high physics efficiency




HLT1 on GPUs: Allen
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Up to 100 subfarms (up to 4000 event filtering servers)

GPU solution (Allen) selected as
baseline HLT1; up to 3 GPUs installed

in each event builder server
Technical Design Report



https://cds.cern.ch/record/2717938/

Reconstruction Performance
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https://cds.cern.ch/record/2693058/?ln=en

Selection Performance

Signal GEC TIS -OR- TOS TOS GEC x TOS
BY — K*Outpu— 89 + 2 91 £ 2 89 £ 2 79 £+ 3
B? — K*Oete— 84 + 3 69 + 4 62 + 4 52 + 4
BY — ¢¢ 88 £ 3 76 + 3 69 + 3 57 £ 3
Df - KtK—=t | 8244 59 £5 43 £ 5 35+ 4
Z — putp 78+ 1 99 £ 0 9 £ 0 T+ 1

Trigger Rate [kHz]

1-Track 215 £ 18

2 Track 659 + 31

High-p7r muon 5+ 3

Displaced dimuon 74 £ 10
High-mass dimuon 134 + 14
Total 999 + 38




Throughput Evolution Since TDR
Trigger Rate [kHz] vs TFlops (32bit)
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Performance at the time of the TDR;
Approximately linear scaling with theoretical FLOPS



https://cds.cern.ch/record/2717938/

Throughput Evolution Since TDR
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Recent Improvement

LHCb-FIGURE-2019-009


https://cds.cern.ch/record/2693058/?ln=en

Summary

GPU HLT1 (Allen) selected as the baseline
solution for LHCb

Work continues to improve performance;
both physics and throughput

Shifting to commissioning mode: focus on
integration, consolidation of codebase and
tests, tests, tests

Many thanks for the ongoing support from
OpenLab and E4

Exiting times ahead!
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Throughput Evolution Since TDR
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