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Abstract With the development of Internet and the gradual maturity of related techniques in recent
years, the processing of large graphs has become a new hot research topic. Since it is not appropriate
for traditional cloud computing platforms to process graph data iteratively, such as Hadoop,
researchers have proposed some solutions based on the BSP model, such as Pregel, Hama and Giraph.
However, since graph algorithms need to frequently exchange intermediate results in accordance with
the graph’s topological structure, the tremendous communication overhead impacts the processing
performance of systems based on the BSP model greatly. In this paper, we first analyze the solutions
proposed by the well-known BSP-based systems in reducing communication overhead, and then
propose a graph partition strategy named edge cluster based vertically hybrid partitioning (EC-VHP),
building a cost benefit model to study its effectiveness to the communication overhead. Then based on
EC-VHP, we propose a vertex-edge computation model, and design both a plain hash index structure
and a multi-queue parallel sequential index structure to further improve the processing efficiency of
message communication. Finally, our experiments on real and synthetic data sets demonstrate the

efficiency and accuracy of the EC-VHP and the index mechanism.
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Fig. 1 A graph example and its storage structure.
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Fig. 2 The system architecture of BSP-VHP.
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Class ShortestPathBSP extends BSP {
void VCom pute (Tterator{ Message> msgs, StaffContex cxt) {
int minDist=cxt. isSource()?0; INF;
while(msgs. hasNext())
minDis=min(minDist, msgs. next(). value()) ;
ifGminDist<Zcat. getValue()){
cxt. updateVertexValue(minDist) ;
Tterator{Edge>edgeltr=cxat. getEdgelterator() ;
while(edgeltr. hasNext()){
Edge e=edgeltr. next();
cxt. sendMsgs(e, minDist+e. weight()) ;
}
Tterator{ EdgePartition> edgePart = cxt. getEdgePartition
O3
while(edgePart. hasNext())
cxt. sendPartitionMsgs(ed gePart. next(), minDist) ;
}
cxt. vertexToHalt() ;
}
void ECom pute(Message msg, StaffContext cxt){
Tterator{Edge> edgeltr=caxt. getPartitionEdgelter() ;
while(edgeltr. hasNext()){
Edge e=edgeltr. next();
cxt. incomeMsg (e, msg. value() +e. weight()) ;
}
}

}

Fig. 6 The example of SSSP.
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Fig. 7 The parallel Vertex-Edge computing model.
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Fig. 9 Searching with parallel sequential index.
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Fig. 10 Comparison of running time at different
Vertex-Edge computing mode(Wiki-pp).
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Fig. 11 Comparison of loading time at different Vertex-
Edge computing mode(Wiki-pp).
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Fig. 12 Variation of message scale as a function of
partitioning threshold 4.
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partitioning threshold 0.
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