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Locality of Binary Cyclic Codes in Short Length

RAO Yi, LI Ruihu, FU Qiang, YANG Ruipan
(Science College, Air Force Engineering University,Xi’an 710051, China)

Abstract ; Locally repairable code (LLRC) is a class of code aimed at local correction of erasures. This code is
applied widely in the distributed storage systems. A code with locality r, requires the access of at most r
other codeword symbols to recover a symbol from erasure. This paper studies the existence and construc-
tion of binary cyclic LRCs with locality »<(3. Based on the theory of defining set of cyclic codes, the paper
describes by adopting the dual of LRCs. After a consideration into the constraints among code parameters,
LRCs are constructed and optimized. The existence of binary cyclic codes in arbitrary length with locality 1
is proved and the construction of LRCs meeting the Griesmer bound with locality 1 is offered. Judgment on
the existence of binary cyclic codes with locality 2 and 3 is put forward in which LRCs in short length with
satisfying parameters and locality 2 and 3 are constructed on the basis of binary cyclic codes in length
7<<n<99. There is much in these results that researchers further study the relationship among locality and
other code parameters as well as the construction of LRCs with satisfying parameters in arbitrary length for
reference.
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Tab.1 Binary cyclic LRCs with locality 2

5 Ty CHIBH
1 b7 =1{1,5} [15.6,6]
2 B ={1,7} [15.8.4]
3 B ={3.7} [21.5,10]
4 Iy ={1} [21,6,8]
5 IFY ={1.7} [21.8.6]
6 15 ={1} [33,10,12]
7 Ip» ={1.11) [33,12,10]
8 15 ={1} [35.12.8]
9 I3 ={1.13) [39,14,10]
10 I3 ={1} [45.12.8]
11 Ip» ={1,5} [45,18,6]
12 15" ={1} [51,8,24]
13 Ig" ={1,5} [51,16,16]
14 15" ={1,5,17} [51,18,14]
15 I5Y =1{1,5,11,17} [51,26,8]
16 157 ={1} [57,18,16]
17 Ip” ={1.19} [57,20,14]
18 Ip» ={1.21) [63.8,26]
19 159 ={1.9} [63.,9,28]
20 B =1{1,15} [63,12,24]
21 I§» ={1,9,11} [63,15,20]
22 I§» ={1,11,13) [63,18,18]
23 16 =1{1,9,11,15} [63,21,12]
24 I§» ={5,7,11,13} [63,24,14]
25 $9 ={5,7,11,13,23} [63,30,10]
26 1§ ={1,5,7,11,13,23} [63,36,6]
27 Ip» ={1} [69,22,16]
28 Ip» ={1.21) [69,24,14]
29 Iy ={1} [73.9,28]
30 9 ={1,5,35}) [75.28.8]
31 I§” =1{1,5,25,35} [75,30,6]
32 17" ={1} [77,30,8]
33 b ={1} [85,8,40]
34 15" ={1} [87,28,24]
35 157 ={1.29} [87,30,22]
36 15" ={1} [91,12,36]
37 I ={3.13)} [91,15,28]
38 Iy ={1.9} [91,24,20]
39 IgP ={3,13,17) [91,27,16]
40 IgY ={1,9,11} [91.36.8]
41 15 ={1} [93,10,32]
42 15" ={1.33)} [93,15,16]
43 b ={1) [99,30,12]
44 I5” ={1.11} [99,36,10]
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