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Parallel Outlier Detection Algorithm
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Abstract : Outlier detection is one of the hotspots in the field of data mining. The main purpose is to identify the
abnormal but valuable data points in the data set. With the expansion of data scale, the efficiency of processing mas—
sive data is reduced,and then a distributed algorithm is introduced. At present, most of the existing distributed algo—
rithms are used to solve the homogeneous distributed processing environment. However, in practical applications, due
to the differences in processor configuration involved in distributed computing, the existing distributed outlier detec—
tion algorithms cannot be well applied to heterogeneous distributed environments. In view of the above problems, this

paper proposes an outlier detection algorithm for heterogeneous distributed environments. Firstly,a grid—based dy-

*  WHHEHEA:2019-12-26
E¢HH: BHEAARBEESHEITE (61602076,61702072,61976032) , National Natural Science Fundation of China (61602076,
61702072,61976032) ;1L T4 H 4R F}2# 3L 4: ¢ B35 H (20180540003 ), National Natural Science Fundation of Liaoning Province ; " [ {81 J&
R4 FIWH (2017M611211,2017M621122 ) ; [ 5K 8 S0 & 150 H 38 (2017YFC 1404606 ) 5 H ok = i AR 55 9% L0l 5% 4
(3132019202)
VEBE N : L IRF(1987—) , B, 1T T KE N, Kk g o R4 m s, i
+ AR R , E-mail : wangxite@dlmu.edu.cn



2510 14

F I HEEE A A IR BT B R R DN Rk 101

namic data partitioning (GDDP) method is proposed,which makes full use of the computing resources of each proces—

sor and divides the data according to the spatial location information of the data points,which can effectively reduce

the network communication. Secondly,based on the GDDP algorithm,a parallel GDDP-based Outlier Detection Al-

gorithm (GODA ) is proposed. The algorithm consists of two stages:in each processor, filtering according to the order

of the data points in the index and obtaining the outlier candidate set by two scans; determining the candidate outliers

requiring network communication and using low network overhead leads to global outliers. Finally, the effectiveness of

the proposed GDDP and GODA algorithms is verified by a large number of experiments.

Key words: outlier detection ; heterogeneous distribution; grid ; data partition
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6.  ENDIF

7. ENDFOR
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9. ENDFOR
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14. ENDIF

15. ENDFOR

ZARPE ST X TR B RS T e A b
EBIRE RO m, iP5 A (2)~(4) WK SE
£ PRI R b BRI, KA M B 5 A A
s b g SAR UG, R, R 3 R R
Z2EER O(n-(8/b)+1P1). AMERI, 7250 A1 XA E
— B A AR P F A AEAS R Ab B I
AT AR TP TR B AT, A5 b BHAR K
KA.

6 LIS HT

6.1 SEIGINE

ARSI TR ) A A SO R R
5 AL, Hod 1 B B4 G BN
HARFCE IR

F= #4145 4 < Intel Core i3-7020U CPU,4GB I
F7,500GB ff £, #:4E R G4 Windows 105 A9 A5 1
Intel Core i5-8265U CPU,8GB N1, 256GB Hfi £, #5
YE & 4t °8 Windows 10; M T 2 2:Intel Pentium(R)
2020M 2.4 GHz CPU,4GB N1, 500GB fifi & , #:4E &
4 & Windows 10; M 75 5 3:Intel Core i3 2100
3.1GHz CPU,8GB N ¥ ,500GB ffi 4%, #AE RS H
Windows 103 A7 & 4:Intel Core i3-6006U CPU,4GB
AT, 125GB fili 3 , #54/E 245 4 Windows 10.

AR SR AR TN AR 4 % T 2
1 GODA 5.7 5 PENL .7k .BOD ik i 47 %) Lt
S
6.2 EXLHIREPHLHERIHT

S8 v FH ) L S R S Sk AR MO 35 5000 4
Covertype, £l 7% 581 012 25508 , B 580084 10 -4k
B, AR R RIS FIN[0, 100]. 36 4 FI5E 5 R T
3 PP AR AR 0 b PR S [R]FNE {7



108 R R A4 (A AR BE2 R

2020 4F

R4 EIHIREHHLIER [E

Tab.4 Processing time in real data sets

B— GQDA ‘E@ BAOD é@ P]?NL f%
JE PRI 8] /s S PRI ] /s SE PRI E] /s
k=6,r=12 228 326 1232
k=6,r=16 212 304 1303
k=8,r=16 236 335 1287
k=10,r=16 245 347 1398
x5 EXHEEFHEREE
Tab.5 Traffic in real data sets
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A A A A A
E=6,r=12 1183 1 462 3 947 154
k=6,r=16 1 052 1278 3947 154
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k=10,r=16 1 146 1395 3947 154
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Tab.6 Parameter settings in a synthetic dataset
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