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An Object Distribution Algorithm Based on Arc and Two-Layer Mapping

NIE Shigiang, WU Weiguo, CUI Jinhua, XUE Shangshan, LIU Zhaohua

(School of the Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, Chian)

Abstract: An object distribution algorithm based on arc and two-layer mapping is proposed to
solve the problem of too much cost time of object distribution in object storage systems consisting
of hybrid storage nodes. The algorithm supports weighted allocation and variable levels of object
replication mechanism and uses the characteristics of storage system expansion and deletion in
batch to divide the storage nodes in the storage system into multiple sub-clusters. The extensible
subject group hashing (SHFC) algorithm and a random replacement algorithm are applied to
distribute data objects to node to ensure the uniformity of the distribution and to reduce the time
overhead. Theoretical analysis shows that the proposed algorithm is fair, simple, effective and
adaptive. Experimental results and comparisons with the consistent hashing algorithm and the
random slicing algorithm show that the running time of the proposed algorithm reduces 20% and
28% , respectively, and the object distribution of the algorithm is also closer to the theoretical
situation. The storage system migrates a minimized number of objects to rebalance the
distribution when the number of storage nodes changes. It is concluded that the algorithm could
reduce storage system I/O path latency and improve storage system I/O performance, so it is

relatively suitable for heterogeneous hybrid object storage system.
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