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Parallel optimization methods for raster data processing
algorithms of neighborhood-scope

CHENG Guo, JING Ning, CHEN Luo, XIONG Wei, OUYANG Liu
(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; As parallel computing has become mature and practical, data intensive raster data processing algorithms are desiderating parallel
computing technologies to reduce the running time. The objectives of this research focuses on the parallelization of neighborhood-scope algorithms.
the sequential/parallel temporal model was developed, the affecting factors of each component of the temporal model were analyzed, and two
optimization methods were proposed, which can further promote the parallel performance of neighborhood-scope algorithms: the Parallel 170 method
that can reduce the data 1/0 cost; and the Halo Prediction method that can reduce the data communication cost. Experiments verified the
effectiveness and efficiency of the proposed optimization methods, which can further promote the parallel performance by making the parallel
algorithmic program fully take advantage of parallel computing resources.
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Fig. 1 Examples of neighborhood-scope operators
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Fig.2 Halo phenomenon brings data communications
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Fig.3 The workflow of the parallel 1/0 method
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Fig.4 The illustration of the halo prediction
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Fig.6 The performance comparison between the sequential
and parallel slope and aspect algorithms
M, R Sl T 2. e TR
ARSI S 2l PCE T e ] o RSBl T 35T 1) i
X R TN AR T I TR A R I L 1] L2205

B 13 ) NI €y g N TSy 2 N
WE S 5 I TRD B FE 2 PR, B ) AN P
kb o [ HL, AT R R TR
4.3 AL/ 3R RILxd b KT8

N T UERHAR SCER 34T 170 D7 ik Aot e
N7 1 R SR Bk Y HAT A RCR , 1 B Y
SCHHEA b, FATHE— AP X 3 R 18 AT S
friite, st s B T AT 10 Jiik ey sl
SRR R AIEAT /O Bl Bl T 77 32 (1 XU
WF M, FERS X =M AT PR RE . 1B T
I8 4 S B 2 SRAE W] - AEA SR PR BT T B AL 57

35

—o— RIS B B
\ - PR
e SURAL S R

30

25

20

AT R 1R /s

15

10

T o et
- R
0 e WA R

FEITIE e

: ; |
1 2 4 38 16 32 64
34

K7 R O RS BRI AT IERE XS [E
Fig.7 The performance comparison between the slope
algorithms using and non-using optimization methods
EVERESETE B2, RIJFAT 170 J7 i i oTmk e iy
T AR 32 B AT BRA T P ], DA T i o 5 47 i 3 L
FIFATRR . XA SEEAR L T BT ik ik R
AR T, XS I g AR 6 R 5T AP B0 3 1 1 2%
Je i Infiniband , 5 38 {5 38 5 o 15 38 £ B ) AR
JL, OGRE T U5 k1 A A AU AN S R



4

PR, 46 RS K Ak 380 v 48 SR B S (¥ A T A AL 1 - 119 -

SRS PR AR R 285, M A D' B T 5 35 19 5

ISR T
35
—— R AL 4 1 s
W - SAAL
e WAL B 1) BB
25
f; 20 \
=
o]
Q:
£ 15
10 R )
5 . \\'Sc —
1 2 4 8 16 32 64
(3¢
—— B AL 17 50;
—- SRLRA I A

O e Wb

5
E=Y
® 4
=
Q:
=
£ 38 _—
2
1 T
1 2 4 8 16 32 64
(7314

K8 SR LR BIEI AT IERERS 1L
Fig.8 The performance comparison between the aspect

algorithms using and non-using optimization methods
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