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Part 1: Next Generation Triggers
T H E  R E A L - T I M E  R E C O N S T R U C T I O N  R E V O L U T I O N



5
https://nextgentriggers.web.cern.ch/



The Real-time Reconstruction Revolution: R3

Overcome the two main limitations of the HLT:
q The quality of the online reconstruction is limited by the processing capacity of 

the HLT farm, as complex algorithms can be run only on a fraction of the events

q The HLT output rate is limited by the storage capacity and 
processing power of the offline computing infrastructure

What if we could ...
q ... have offline-like quality calibrations and reconstruction at the HLT?

q ... store all events in nano-AOD format?
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The goal of the R3 project is to address these limitations through 
a comprehensive work program, consisting of synergic tasks.



NGT Project Overview
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Reconstruction
Task 3.1
q Provide a better and 

faster HLT global 
reconstruction 

q Robust and reliable 
validation suite

q Exploit heterogeneous 
architectures and 
efficient data 
structures
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Distributed Computing
Task 3.2
q Investigate the usage 

of distributed 
accelerators

q Allow for larger 
flexibility in shaping 
the HLT farm for 
Phase 2
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Data Compression
Task 3.3
q Improve data 

compression
q Aim to store the full 

HLT output rate for 
NGT HLT Scouting

q Need a compressed 
“NanoAOD-like” 
format 

q Also useful to reduce 
the Physics data 
streams size
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Optimal Calibrations
Task 3.4
q Buffer HLT input data for 

8h (additional hardware 
needed for buffering the 
Phase 2 HLT on top of TDR 
projections)

q Feed it to Prompt 
Calibration Loop (PCL)-like 
workflow

q Provide more up-to-date 
conditions to HLT to bring 
its reconstruction closer to 
Offline quality 

q Run 3 demonstrator to 
assess feasibility and 
physics improvement 
potential
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Part 2: Machine Learning
G E N E R AT I V E  M O D E L S  I N  H I G H - E N E R G Y  P H Y S I C S
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Work outside of the CMS Collaboration… 



… to be brought back in!


