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Abstract  With the rapid growth of emerging applications like social network analysis, semantic
Web analysis, and bioinformatics network analysis, it is urgent to require the processing capabili-
ty on large scale graphs with billions of vertices, which is the hot topic of the research and devel-
opment in the current high performance computing field. With the features of cloud computing
and from the aspects of graph management and graph processing mechanisms, this paper surveys
the key issues of large scale graph processing on cloud computing environments, including graph
data storage scheme, index structure of graph data, graph partitioning strategy, graph computing
model, message communication mechanism, fault-tolerance management, scalability, and graph
query processing. This paper summarizes the state-of-art of current research works completely,
analyzes the existing challenge problems in detail, and deeply explores the research directions in

future.
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Background

Graph is one of the most powerful and popular represen-
tation for data with complex structures. It can be said the
graph processing and its applications are almost anywhere.
With the rapid growth of emerging applications like social
network analysis, semantic Web analysis, and bio-informat-
ics network analysis, it is urgently required to provide the pro-
cessing capability on a large scale graphs of billions of vertices,
which becomes the hot topic in the current high performance
computing field. Recently, there has been much exploration
work on processing large scale graphs with clouding computing
technique, such as Hal.oop, Twister, Pregel, Giraph et al.

This paper analyzes the features of clouding computing
and processing on large scale graphs. Two challenge prob-
lems must be solved: (1) tightly coupling of graph compu-
ting algorithms, which makes it hard to parallelize the graph
processing. (2) low reliability of cloud computing nodes,
which makes it hard to finish a long running and heavy graph
computing task.

To build a high performance large scale graph processing
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system on cloud computing environments, this paper intro-
duces the key issues from the aspect of graph data manage-
ment and graph data processing mechanism, including graph
data storage scheme, index structure of graph data. graph
partitioning strategy, graph computing model, message com-
munication mechanism, fault-tolerance control, scalability,
and graph query processing.

This paper summarizes the state-of-art of current re-
search works to solve the problem on the tightly coupling
problem and the low reliability problem, analyzes the existing
challenge problems remaining to be solved, and explores the
research directions in future, including large scale graph par-
titioning, large scale graph indexing, large scale graph query
processing and disk storage, message communication optimi-
zation, and fault-tolerance management.
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