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ABSTRACT

This paper introduces a generalized notion, referred to as joint locality, of the usual locality in distributed
storage systems and proposes a code construction of binary locally repairable codes with joint locality
(r1 =2,r,=3o0r 4). Joint locality is a set of numbers of nodes for repairing various failure patterns of nodes.
The proposed scheme simplifies the code design problem utilizing complete multipartite graphs. Moreover, our
construction can generate binary locally repairable codes achieving (2,t)-availability for any positive integer t. It

means that each node can be repaired by ¢ disjoint repair sets of cardinality 2. This property is useful for
distributed storage systems since it permits parallel access to hot data.
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Fig. 1 Al the possible cases of one-erasure patterns and
their disjoint repair sets. The vertices and edges represent
information symbols and parity symbols, respectively. The
“X" marks denote erased symbols, and the dotted circles
denote symbols in a repair set. (a) Repair sets for an
erased information symbol; (b) Type 1 repair sets for an
erased parity symbol; (c) Type 2 repair sets for an erased
parity symbol.

1736

ek 29 10), (= 8 7He) Sfele] o] sl

& o) 7o) vhE ARER %77} 7P nefd)

% 9IS 4 AP Al o G el g
= BT FPesluE YA & 20lek

7 2). O3 2= F NS AEEe] &AlEl vE
A% nolFeh S, p=ka o (-6 9
MPs Shseh mhebd, p— kel o 24 1,
30|13, 2 < p< kY w 2-HEAES Ty 4o0]t}.

29 3). o) wE Alue] 27k 29 BT AT
ol s} /A B e g 20me) A ek
o) A ARE G a2 de] Aol
e, A d-17he) AEe] el A %
AR 5 47 H# 1 425l

A AL & s Gel

e
¥ 2 () B3 @ ﬁo—?‘ 4 () A¥ 5 @) A¥
75"?* 7, () 7358 () A9
Fig. 2. All the possible cases of two-erasure patterns and
their repair sets. The vertices and edges represent
information symbols and parity symbols, respectively. The
"X" marks denote erased symbols, and the dotted circles
denote symbols in a repair set. (a) Case 1; (b) Case 2; (c)
Case 3; (d) Case 4; (e) Case 5; (f) Case 6; (g) Case 7;
(h) Case 8; (i) Case 9.
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