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Abstract The SimRank algorithm, which exploits network structure to measure the similarity
between node pairs, has been widely used in many areas, such as online social networks and link
prediction. In recent years, with the development of big data, the input data set of the SimRank
algorithm is constantly increasing. People are utilizing distributed computing models, such as
MapReduce, to design large-scale SimRank algorithm for solving the big data problems. However,
since SimRank algorithm contains a high-cost iterative process with synchronization barriers between
iterations and the computational complexity is high in each iteration, the large-scale SimRank
computation does not result in the satisfactory performance. In this paper, 1) We propose Asyn-
SimRank by employing the iterate-cumulate approach, which asynchronously executes the core
iterative computation to avoid the high-cost synchronization barriers in large-scale distributed
environments, and effectively reduces the amount of computation and communication. 2) We further
propose the keypoint priority scheduling mechanism to accelerate convergence. 3) We prove the
accuracy and convergence property of Asyn-SimRank as well as the efficiency of the keypoint priority
scheduling. 4) We then implement Asyn-SimRank on Maiter, which is a distributed framework
supporting asynchronous iteration. Expremental results show that, compared with the SimRank and
Delta-SimRank implementing on Hadoop and Spark, the large-scale Asyn-SimRank significantly

promotes the computational efficiency and accelerates the convergence.

Key words asynchronous computation; iterative computation; Asyn-SimRank; similarity; big data;
MapReduce; Maiter
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Fig. 2 The implementation of Asyn-SimRank on Maiter.
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Table 1 Summary of the Experimental Datasets

F1 REBEEEXER

( Stanford large network

Dataset Vertices Edges Diameter Node-Pairs
ca-AstroPh 2403 9852 10 2888406
ca-GrQc 5242 28980 17 13741903
ca-HepTh 9877 51971 17 48782503
ca-CondMat 15014 61557 14 112717605
p2p 22687 54705 10 257361328
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Table 2 Configuration of Computation Node
x2 PRREHERE

Component Configureation

CPU Intel Core i3-2100 Lga-1155 4 Slots
Memory Apacer 4 GB-DDR3 X 2
Disk Hitachi 500 GB/7200RPM
Network 1000 Mbps Ethernet
Opertor Redhat 6.1 64 b
Hadoop Release 1. 0. 4
Maiter Release 0. 1
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Fig. 3 Runtime of algorithms implemented on Maiter
and Hadoop.
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Fig. 4 Runtime of algorithms implemented on Maiter
and Spark.
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Fig. 5 Runtime of algorithms implemented on Maiter

and Maiter-syn.
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Fig. 6 Comparison of convergence speed on ca-AstroPh.
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Fig. 7 Comparison of convergence speed on P2P.

Kl 7 P2P Hodi b b oS B X

K S R BT Y Asyn-SimRank 595 1)
W B B g it [k SimRank Fl Delta-SimRank % 3
PR TE G BP0 S8 R B2 TR R b, Asyn-SimRank
A TR A BB AR T TS 8 X6 B30 4 Je W BICRE i B Y T
TS b b5 SR b A% 96 25, O HL ik E S Bl
WS T e i AT s B A AU T T R R s
L.
5.4 BEEXLL

&l 8 BT 1A J2 45 S T AE AN ) I 50 42 13l 5 o
IXT H. AR 8 Hha] LU s Asyn-SimRank 7% (1 38
{5 fAH 55 0 % 5535 A B B S B IR, Asyn-SimRank
A SimRank $5 vk 193 {5 B i K28 B T 35 #) 51
%, Al Delta-SimRank 532 ) 3 {5 it 22 B5 & K 7T ik
15 f%. Asyn-SimRank 5 093 15 & /) 19 J Y] 3 %2
S PR Ay 38 e W ST R A AL R S A T A A
HEARZEE R 0 AR89 4 TR ST AL T
SimRank 575 A B (4 P 5T B R 43 0 %) 42 6
WSS, A8 43 BB W B8 TR I T 35 5 10 5 48 a1
Y T A .

600
SR Hadoop 5044
o 500 F O D-SR Hadoop -
C] O A-SR-UP Maiter
S~ 5
AS 00 | B A-SR-P Maiter
1 339.8
= 300. 2
g 300 |
]
O 200
= 148. 1
S 10092:5 50. 1 97
! 25.5 43.8
ca-GrQc ca-HepTh P2P ca-CondMat
Dataset
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Fig. 9 Scaling performance of Asyn-SimRank algorithm.
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