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Architectures under study

Two  TDAQ architectures proposed so far:

1. 2-level Trigger ( L1 Trigger + HLT)
2. Software Trigger using GPUs
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contributed paper for Snowmass22

IX. Trigger and data acquisition

A. Requirements

B. Architectures
1. 2-level trigger, L1(FPGA)+HLT

2. Software trigger with GPUs

C. Radiation

D. R&D
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Requirements
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Generic Data Readout Topology

● Data Concentrator Layer
○ Aggregate small front-end fragments into larger chunks for efficient event 

building
● Event Builder Layer

○ Data is switched from Concentrator Layer to Event Builder Layer such that full 
events arrive at Event Builder Layer and are buffered
■ Preprocessing or filtering could occur

● Storage Decision Layer
○ Available decision nodes make high level storage decision on full events 

retrieved from Event Builder Layer buffer
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Architectures
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L1 + High Level Trigger

● Aggregate the data into a board equipped 

with multiple FPGAs

● Run the early stage of the track 

reconstruction + full calorimeter 

reconstruction

● Apply a L1 decision and move data to the 

HLT farm which runs full track reco
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Software Trigger on GPUs

Parallelize the reconstruction Algorithm:

● Referring to Amdahl’s Law, we could 
consider the KinKal parallelizable if 
the time execution on GPUs is at least 
one order of magnitude lower than 
the execution with CPUs only

● Algorithm depending
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Software Trigger on GPUs

● In the last decade, several HEP experiments (like 

ATLAS and NA62) exploited the use of GPUs in their 

TDAQ systems
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Radiation and R&D

● We are collecting last 
informations and will complete 
these paragraphs
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