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Abstract Nowadays, the scale of distributed storage systems is getting increasingly larger. No matter
whether the storage devices are disks or solid-state drives, the system is always faced with the risk of
data loss. Traditional storage systems maintain three copies of each data block to ensure high
reliability. Today, a number of distributed storage systems are increasingly shifting to the use of
erasure codes because they can offer higher reliability and lower storage overhead. The erasure codes,
however, have an obvious shortcoming in the reconstruction of an unavailable block, because they
need to read multiple disks, which results in a large amount of network traffic and disk operations and
ultimately high recovery overhead. In this paper, INP (in-network pipeline), an effective failure
reconstruction scheme based on in-network computing that utilizes SDN ( software defined
networking) technology is presented in order to reduce the overhead of recovery without sacrificing
any other performance. We use the global topology information for network from SDN controller to
establish the tree of reconstruction, and transmit data according to it. The switches do part of the
calculation that can reduce the network traffic, therefore to eliminate the bottleneck of the network,
and to enhance the recovery performance. We evaluate the recovery efficiency of INP in different
network bandwidths. Compared with the common erasure code system, it greatly reduces the network

traffic and in a certain bandwidth, the degraded read time is the same as that of normal reading.
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Fig. 1 The traditional erasure code data reconstruction

scheme
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Fig. 3 The erasure code data reconstruction scheme

based on in-network computing
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Table 1 Time Required to Read 1 GB Data at Different
Network Bandwidths
F1 AEMESE TIEN 1GB HIEHRERE

Bandwidth Time Required to Read 1 GB Data/s
/Mbps HDFS-RAID INP HDFS
50 542. 34 191.93 186. 41
100 263. 84 96. 55 93. 44
200 132. 14 51.92 46. 35
400 67.26 32.52 25.67
500 57.08 29.72 19. 68
1000 29.78 19. 50 10. 39
2000 16. 21 15. 33 6.28
10000 8.79 14. 30(9. 82) 1.65

Note: The value in parentheses is the correction data, because the
simulation method used in our experiments has a large

impact on the result at 10 000 Mbps.
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Fig. 13 Time required to read 1 GB data at different
network bandwidths
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