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Parallel Algorithm of Betweenness Centrality in Multicore
Cluster of Workstations
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Abstract: Focusing on the space and time complexity problems in computing betweenness
centrality in large complex network, the data structure that can reduce the memory consumption
and increase execution speed was brought forward based on the storage property of network data. A
coarse grain parallel algorithm was designed using Python language according to the features of
computing betweenness centrality. The parallel algorithm was realized in the cluster of multi-core
workstations. The test results indicate that the algorithm can be applied in the analysis of large
network with hundred millions of edges,and has linear speedup. The speedup can reach 71 when
120 cores are used, so as to provide an operational method for the analysis of large scale complex
network data.
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Fig.1 Example graph of BC algorithm
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Fig.2 Execution workflow of parallel algorithm in

management and computation of nodes
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def single_ source_shortest_path (G, a Dict,

$):
S=[]
Pred={}
for v in G :
Pred[ v ]=[]
sigma = dict. fromkeys(G ,0.0)
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11 v=Q.pop0)

12 S.append(v)

13 Dv=D[v]

14 sigma v = sigmal v]

15 if v in a Dict;

16 for w in a Dict[ v];

17 if wnotin D;

18 Q. append( w)

19 Dlw]=Dv+1

20 if Dlw]==Dv+1,
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21 sigmal w] + = sigma v
22 Pred[ w]. append(v) #¥ v i AF|
ATIREEA

23 return S.,Pred,sigma
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Tab.1 Relationship between number of processors,

computing time and speedup
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Fig.3 Curve of speedup
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