=i 16-41-12-02 The Journal of Korean Institute of Communications and Information Sciences ’16-12 Vol.41 No.12
https://doi.org/10.7840/kics.2016.41.12.1684

theel 58 29 2 JXE A R3] A

of W, el g

The Design of Regenerating Codes with a Varying Number of
Helper Nodes

Hyuk Lee®, Jungwoo Lee

T 24 A Al "lo) erasure codes -83le] AL T8-S Zoldw )t s A ek Al
2} -Z(regenerating codes)= erasure code®] YFOF =2 AL EEAI UESZ EEAHS 7K F=o]
th (nkd)-A F35= nle] AR 22 7R, AR Reot Bl S W, Y e a7 ”0}‘43
FERRE] ARE thgRegtel X 4 glrk A dukAel AN FEE k= B A AEs] il =
FEES ARSlof B, k= o] HIHEAY, xE 7F Kol BelAR $6lA, a7l o]k mEFelt "é

& 75T Aol falsAl A glok 2 =Rl o] B dld%e] 3AE B3l k= d<d®] T}
& = k—‘i«l ANZ =5 B8 5 9le 73 o8 wAle Aokailc)

f

ki

Key Words : Regenerating codes, Distributed storages, Repair bandwidth, Network coding, Erasure codes

ABSTRACT

Erasure codes have recently been applied to distributed storage systems due to their high storage efficiency.
Regenerating codes are a kind of erasure codes, which are optimal in terms of minimum repair bandwidth. An
(n.k,d)-regenerating code consists of n storage nodes where a failed node can be recovered with the help of the
exactly d numbers of surviving nodes. However, if node failures occur frequently or network connection is
unstable, the number of helper nodes that a failed node can contact may be smaller than d. In such cases,
regenerating codes cannot repair the failed nodes efficiently since the node repair process of the codes does not
work when the number of helper nodes is less than d. In this paper, we propose an operating method of

regenerating codes where a failed node can be repaired from d helper nodes where k< d< d.
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