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I/0 parallel optimization of sea surface time-varying correction

program for GM satellite altimetry data
FU You, XU Fangzheng, LIANG Jianguo
(College of Computer Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract; Sea surface time-varying correction is the most important step in the data processing process of establis-
hing mean sea level model, which can eliminate or weaken the sea surface time-varying effect. This study designed
and implemented a serial program for the objective analysis of time and space to perform sea surface time-varying
correction on GM satellite altimetry data. To address the problem of the program’s excessively long processing
time, the I/O characteristics were investigated and two multi-process I/O parallel schemes are proposed, which
were optimized by using the massage passing interface (MPD file view function. Experimental results on a high-per-
formance cluster system show that the merging and redistributing scheme has better load balance. When 448 proces-
ses are used, the large-scale data experiment takes 9 283. 84 s and the speedup ratio is 7. 21 compared to that when
56 processes are used, indicating that the optimized merging and redistributing scheme has a significant acceleration
effect as well as good strong and weak scalability.
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Fig. 1 Flow chart of serial algorithm

B SC R DL SR T Sl s TR I R dE
GM LI 5 B0 Al ERML T2 900 725 30408 301 79 45 s DL
S5k E 3 & 4 fin . B3 FE 4, B —AT
PR —AS WM A 115 B B — IR — A i o, A
5 RER . GM LR D e H i g I 545 S s
FE LI B 2] L 28 5 (26 B L Sl A T T v R b /K o T R !
S 17 i 25 HF T v 5 G P R i K A T RSP 34 B 25 T iR
R TE AS B 5 1) U T N AR R OE v R B R L R S SR
Vi T (e R R OR L R R JeBR . ERM TL R v 4K
P 2 (R LR AT SLA,

GM T35 0 v 080 16 1T B 28 A IE AR T 1/0 (5 b
pNGOE A SR A ON PR €/ TR & g S A
Bk SCEh, g F R E Y Crystat-2 TREME
92 669 LI SCHE TN N R4 [ I3 ERM 8038 S0 83 058 A4S, it 175 727 AL S @A GM DA
T e B0 A0 RN A 4R I 25 X 02 A SLA 088 5 B2 v, T 2 22 W AAS [ SO A0S 0] 4 S 1 ) A L U4 A R 2
5000 IR /s, K GE R — AWM A 0B T 25 A SO, BRI E A RBUE AL 48 ST g i U R S A
2910 000 /s, AT WL GM i B0 i 22 0 Mk e i B 1/ 0 25 SRR P IR AE 00 2 1/0 580/
JPIs AT EEAZ R T 1/0 4 58, Joik 7840 R KB RE h Z %0 B LM RE .

—
=
=

cycle0001 pass0002.dat

egpelebDlZ ass0003.dat

cycle0003

2 IENSHEXHBEREHE

Fig. 2 File directory structure of satellite altimetry data
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Fig. 5 Running time and speedup of

the parallel program program when the number of processes is set to 9
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Fig. 10 Running time of different parallel schemes under multiple processes
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