STUDY R

89

ERKEERYRIY R IEN
FEHITHIFERE

=, BE AEE
il RS P ENIERS, 74 TN 510006

RE

HRSERITENRZMEN—TEME X, BRENBNEEZIN . AT, ME 2B S9N
RIBE, FHTHIBESEEZ I 2 XT. BN THREEZREEMEEHHEY A AFAYESOM,
SHEEEURNEY RBo (TN LB, RE—FPRXE DY EOVIEN RKEHTHES (scalable parallel
sorting by regular sampling, ScaPSRS) &Kk, i FEF IENRIEFH1THES (parallel sorting by regular
sampling, PSRS) EAPEB—THEZARFIENBE, BMELATEHESSIENEE, Mmoo -1 0R
TR, BEDHEEINDRp T AERNFTE, AEXBHTHS, @RS B HE0RKERT,. I,
ScaPSRSEKB—IP#TBVNENEF R -1 T DRITR, RIEID B T FERTREAR/NEE, MM
Ro THENSENFTEHTAMARBNNAE D E. A0 _SBITEN DHTHASIRREA,
ScaPSRSEEBETARINMY REI32 000 T AL, IERELEPSRSEEFIHofmannFEAREBI D XEE D BR
373735011 715,

E S
FHTHS; IENXREE; AEI9E; KEUE

PEDHES: TP399 NEMRGES: A doi: 10.11959/].issn.2096-0271.2024021

A scalable parallel sorting algorithm by regular
sampling for big data

WANG Ying, CHEN Zhiguang, LU Yutong
School of Computer Science and Engineering, Sun Yat-Sen University, Guangzhou 510006, China

Abstract

Sorting is one of the basic algorithms in computer science, and has been extensively used in a variety of applications. In
the big data era, as the volumes of data increase rapidly, parallel sorting has attracted much attention. Existing parallel
sorting algorithms suffered from excessive communication overhead and load imbalance, making it difficult to scale
massively. To solve above problems, a scalable parallel algorithm sorting by regular sampling (ScaPSRS) was proposed,
which sampled the p-1 pivot elements to divide the entire data set into p disjoint subsets by all parallel processes, rather
than by only one given process as PSRS did. Furthermore, ScaPSRS adopted a novel iterative update strategy of selecting

pivots to guarantee that the workloads and data were evenly scheduled among the parallel processes, thus ensuring
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superior overall performance. A variety of experiments conducted on the Tianhe- Il supercomputer demonstrated that

ScaPSRS succeeded in scaling to 32 000 cores and outperformed state-of-the-art works significantly.
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