
Free Streaming Readout
uWill be a future standard DAQ system 
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50kHz Pb-Pb collisions 
TPC moved from triggered readout (gating grid) to continuous readout with GEMs
ALICE had experiences on hardware accelaration (GPUs) in HLT during Run2
→ New Free streaming DAQ  (O2) proposed in 2015 
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2015年くらい？
GPU = NVIDIA GTX970 
CUDA 7.5, 8.0 TPC Tracking  

Pile-up detection using ML



ALICE O2 deployed from Run3 4
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ALICE O2 deployed from Run3 5
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8 GPU/EPN, 250 EPNs



Online processing performance
u Online clustering, tracking, PID,
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All are done ONLINE



Will be used in many experiments
u ALICE, LHCb, sPHENIX, CBM, J-lab, J-PARC, etc…
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Recent Progress
u ALICE TPC clustering on FPGA (Xilinx Alveo u55c, u280)

uHigh Level Synthesis (C++)
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Cluster finding in one TPC 
sector by 1 Alveo card 



Online tracking using ML
u ATLAS (Prof. Horii-san)

u機械学習をFPGAに実装すると⾼速(100ns)で
ミューオンを再構成
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SPADI-Alliance
u “Signal Processing and Data Infrastructure – Alliance (SPADI-

Alliance)” in Japan NP community to build common Front End and 
DAQ system. 
u https://www.rcnp.osaka-u.ac.jp/~spadi/
u ~80 members

10

T. Gunji
(CNS, 
Tokyo)

https://www.rcnp.osaka-u.ac.jp/~spadi/


Interest in contributing DAQ
u Plans for ePIC

u Data processing and 
software trigger using 
hardware acceleration 
(FPGA, GPU, CPU)
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