A4 4R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2019,30(12):3622-3636 [doi: 10.13328/j.cnki.jos.005599] http://www.jos.org.cn
O R Bt AT 58 BT R BT A5 Tel: +86-10-62562563

2 AR TR
wEK! B B!

'Abmt R 5 B ER ¥ B, LT 100871)
bt KA ek bRt 100871)
WIHAEE: HKE 4, E-mail: zhangwd@pku.edu.cn

H E RE—AHATIHEEE —3F F ATt R F H4T7(delta-stepping synchronous parallel, & #& DSP)AEA! fu—74F
% KA & T 7 ik AP K F 5 5147 (bulk synchronous parallel, @ #& BSPYAEA! B 4k 4k % . MSak B AR 0945 5 i AR
HEA A B Y B B R HAe B AT I 4N, ik Bk e ik B i X R T A RATAR S L I DSP & —FF ik
BSP & —fk 4 5473 B AR {2 BSP #4924k b DSP 4% BSP % 3hAT 1 k69 B3t B A PAT S K Lo FeibiE
S B R B HT 3 An 6d Byt L T At — 3B AR B R SR 4 X 6 B Sk ) B B et A ad 13 R EEE
it B3Rt SR AL S AT G 0 I 45 R B DSP ALE i 4 HOBROA Y Bk 44 % R A6 Sk OIS 1] 5 BSP
89 Anik ¥ Z A B HAE ) A4S

KGR AT AR B AT E RS R R 48 5% F ik PageRank; M & b ik AN ik AU B T 14

HEDESES: TP3II

SC G RS S SRR AR 4R IR 2200 Tk IR 20 R AT R AL R 1 24 4 ,2019,30(12):3622-3636.  http://www.jos.org.cn/1000-9825/
5599.htm

PG| F#: Zhang WD, Cui C. Delta-stepping synchronous parallel model. Ruan Jian Xue Bao/Journal of Software, 2019,
30(12):3622-3636 (in Chinese). http://www.jos.org.cn/1000-9825/5599.htm

Delta-Stepping Synchronous Parallel Model
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Abstract: In this study, a parallel computation model named delta-stepping synchronous parallel (DSP) is introduced, which is a more
general form than BSP (bulk synchronous parallel). Compared with BSP, delta steps of local computation substitute the single local
computation in each superstep. The added local computation is named as speculative computation step (SCStep). SCStep could further
explore the locality hidden in data and accelerate value diffusion. It turns out to be dramatically effective on reducing the number of
iterations and shortening the convergence time. Meanwhile, it is found that excessively using the SCStep is not appropriate considering
the increased computation overhead. To identify applicable algorithms and also prove the correctness, the iterative process is formalized
and the convergence condition is deduced. Finally, case studies and evaluations show that DSP model could significantly reduce the
number of iterations and shorten the convergence time by dozens of times.
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