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Abstract  Storing and managing big data, whose volume is extremely large and keeps growing
rapidly, is a big challenge. Distributed storage systems built from inexpensive commodity hardware,
which are able to offer extremely high performance and high scalability with low economic cost,
are widely used for storing and managing big data. However, the large amount of storage nodes
in distributed storage systems makes node failures common in their daily operations. This makes
it essential to introduce data redundancy so that data reliability is guaranteed. Replication and
erasure coding are two common approaches used to protect data from node failures. Compared to
replication, erasure coding incurs much lower storage overheads and can offer the same or even
higher data reliability at the same time. For this reason, with the rapid growth of data, erasure
coding has gained comprehensive attention recently. This paper summarizes the research status of
erasure coding in distributed storage systems. Firstly, we introduce the basic idea and main concepts

of erasure coding, and point out the main technical challenges of integrating erasure coding into
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large-scale distributed storage systems. Secondly, we provide a comparison and analysis of the

latest research in the field from the aspects of data encoding technologies, design of erasure

codes, data repair technologies, data update technologies and so on. We also provide a compre-

hensive comparison of common erasure codes from the aspects of data encoding and data repair.

Finally, we point out some future work that can promote the further development of erasure

coding in distributed storage systems, including synchronous data encoding, regenerating codes

with low redundancy and data failure forecasting.
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dso s poo T diysdoy s dsns pon 53 9B 1 do,
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(a) HEA LR

(b) — il sl

K 8  Hitchhiker fith (1 3 A% 25 it HE 28 1 2 1 52 410 (n=14,£=10)

A T A T 5 5E 5 2 N 65 F Rotated RS
4 . Hitchhiker 5 G848 $& (L AF: 2 A0 2 45 658 1 . OF H L
A KB B 2 T T R B B R AR IR 45 2.
5.3 B %

5.3.1 Bl dmtdMEREXT [

52 ) 2] 0N B 0 A B 1 B T TR 3R A A AR Y
B[] 52 2% 2 LA % G i ok 7 v 5 2 2 T A% i RS A
R Ei A 1t

21 M) 5 1 2 i d B T SR A B S % s N 3
Pz B o e R e s L r b, e ikis
BRI AT DL R AL Ji i Bk R R B LA

At el T ) A BIR 388 ) R /0N 0 X 3 B IS () A R 52 W
Wt 5 A7 PRI 38 K L 3fe 1 5 B Y 52 2% I A R
K BEAN X FH/N A BRI 8 37 256 S JuER 1
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