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Abstract: Considered as the next generation computing model, cloud computing plays an important role in
scientific and commercial computing area and draws great attention from both academia and industry fields. Under
cloud computing environment, data center consist of a large amount of computers, usually up to millions, and stores
petabyte even exabyte of data, which may easily lead to the failure of the computers or data. The large amount of
computers composition not only leads to great challenges to the scalability of the data center and its storage system,
but also results in high hardware infrastructure cost and power cost. Therefore, fault-tolerance, scalability, and
power consumption of the distributed storage for a data center becomes key part in the technology of cloud
computing, in order to ensure the data availability and reliability. In this paper, a survey is made on the state of art
of the key technologies in cloud computing in the following aspects: Design of data center network, organization
and arrangement of data, strategies to improve fault-tolerance, methods to save storage space, and energy. Firstly,
many kinds of classical topologies of data center network are introduced and compared. Secondly, kinds of current
fault-tolerant storage techniques are discussed, and data replication and erasure code strategies are especially
compared. Thirdly, the main current energy saving technology is addressed and analyzed. Finally, challenges in
distributed storage are reviewed as well as future research trends are predicted.

Key words:  cloud computing; data center; distributed storage; fault-tolerance; data center network; replication;

erasure code; energy saving
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Fig.6 Example topology structure of BCubey and BCube,
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Fig.7 Architecture of HDFS
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(coordinator). B i 17 s ANE LAt % AF B SVu Bl 2 W I E G X Key (W A58, 110 H. 4 50 6 2045 2 i B4 5
P GG N=1 AN FIA, X L8 A AF TR 2 5 1) N1 A5 4675 5 b

KT K

1 #B,C
PLED it
TR
KA
E{E(AB)
SHOEET

Fig.8 Ring structure of Cassandra
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Fig.9 Repairing a (4,2)-MDS code, when node 1 fails
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