e PRHSED R B
‘q Institute of High Energy Physics
B Chinese Academy of Sciences

J\ H 2

> 1

3 o

52

=
A

A HIEY
S 2R
2024F8 H30H




0000
FERE coce’”
o O

o INSH IR E £
o HEPS-BPIX4 DAQZE:T-HL#%2% ] Bt 78 2% 5 B4 R e i 7T

o HEPS-BPIX4 DAQTEZk%¥E & 45

o YOLOV 105 i i 1]y ) H A o 452 24
o HEAEES SRR

o IZRBERY (1 HE R 5 G 48t

o HEPS-BPIX4 DAQHEZLHLE MK

o JEITHR



TNSTR I HE S B

IEEE TRANSACTIONS ON NUCLEAR. SCIENCE

P. Xiao, X. Ji and P. Cao “Research for Application of SIMD/SIMT-Based Online Processing Acceleration Technology.”

Research for Application of SIMD/SIMT-Based
Online Processing Acceleration Technology

Pengfer Xiao, Xiaolu Ji, and Ping Cao

Abstract—Based on the challenge of the increasing amount of
data that need to be processed online in the current high-energy
physics experiments, a high-performance online data processing
method is wrgently needed. It is a feasible scheme to accelerate and
optimize the current online data processing to meet the performance
requirements of the online processing process under large amount
of data. SIMD (Single Instruction Multiple Data) and SIMT (Single
Instruction Multiple Daia) are parallel acceleration technologies
based on the characteristics of hardware architecture. They can
realize the parallel computing processing of online data based on
CPU amd GPU, and have great application poteatial for
performance improvement. In this paper. according to some data
processing requirements of the current actual physical experiment,
the performance optimization of the data processing process is
implemented based on CPU and GPU, and the related acceleration
methods are studied and tested. By exploring the application
potential of SIMD and SIMT technologies in online data processing
of physical experiments, this paper aims to provide effective scheme
reference and solution ideas for online data accelerated processing
of Tuture experimenis.

multiplication on a group of data in a single operation. Common
SIMD instruction sets include Intel’s SSE (Streaming SIMD
Extensions) and AVX (Advanced Vector Extensions), and
AMD's S5E and AVX. The SIMT (Single Instruction Multiple
Thread) technology on GPU 15 actually a superset of SIMD [4].
The batch processing of data can also be realized by enabling
multithreading on GPU. Because there are more computing
units in GPU, the parallel computing ability is stronger, and it
can be applied to more computing scenarios. Based on the
above characteristics, the implementation of SIMD and SIMT
on CPU and GPU can effectively accelerate the intensive
computing process in experiments.

The research results can provide references for the general
data processing methods based on heterogeneous computing in
physical experiments, and it is expected that on the basis of this
research, various computing platforms could be integrated to
build a general high-performance heterogeneous computing
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