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Table 1 Time consumption of each step in the single pulse search process

. Convolution Threshold Recording Total Time

Read File Detrend Operation Filtering Candidates Others Consumed
Consumed/s 0.61 92.65 18.01 9.31 0.61 28.07 149.28
Percentage/% 0.41 62.07 12.07 6.24 0.41 18.81 100.00
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Fig. 3 (a) Diagramof direct parallelization; (b) diagram of optimized parallelization
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Fig. 4 Schematic diagram of parallelization of single pulse search based on Ray
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Table 2 Parameters of the experimental data

Parameter Value Parameter Value
Sample time/us 100 Spectra per file 262144
Central frequency/MHz 546 Time per subint(sec) 0.8192




Low channel/MHz 290.125 Time per file(sec) 26.2144

High channel/MHz 801.875 Bits per sample 8
Channel width/MHz 0.25 Bytes per spectra 2048
Number of channels 2048 Samples per subint 2048

Total Bandwidth/MHz 512 Bytes per subint 16777216

Spectra per subint 8192 Samples per subint 16777216
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Table 3 Dedispersion scheme for experimental data

Low DM High DM dDM DownSamp
0.0 50.0 0.05 1
50.0 100.0 0.05 2
100.0 175.0 0.05 2
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Algorithm Optimization and Parallelization of PRESTO

Single Pulse Search

Fu Zhiming', Chen Zonghao', Liang Nan', Yu Xuhong', Shao Guangsheng®, Zhang Bin', Xie Xiaoyao'
(1.Guizhou Provincial Key Laboratory of Information and Computing Science, Guizhou Normal University, Guiyang 550001 China, Email :

xyx@gznu. edu. cn;
2.Guizhou Normal University Library, Guizhou Normal University, Guiyang 550001 China)

Abstract: Since the discovery of some objects without obvious periodicity, such as fast radio
bursts and rotating radio temporary sources, the single pulse search approach has attracted extensive
attention of researchers. Meanwhile, the radio telescope equipment is becoming more and more
perfect, which brings higher resolution and wider observation space. Therefore, the amount of data
generated by pulsar observation increases dramatically, and it is urgent to speed up the data processing
of pulsars. The single pulse search in PRESTO (PulsaR Exploration and Search TOolkit) is introduced,
the detrending algorithm in single pulse search is optimized by Cython programming, and the
parallelization of single pulse search on CPU (Central Processing Units) is realized by Ray
Framework. The experimental results show that the parallelization of the optimized single pulse
search algorithm can significantly improve the performance of the search program and shorten the
data processing time. At the same time, the parallel strategy is only based on CPU, so it can realize
high-performance data processing in pure CPU environment without modifying the code.

Key words: single pulse search; pulsar; parallelization
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