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Distributed Storage Systems
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Codes for Distributed Storage
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The Repair Problem
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New Open Problems - =y
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Performance Metric

We focus on the number of nodes accessed during a repair
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Locality(F£ =& ==) of Linear Codes
» Definition. [3]
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[3] P. Gopalan, C. Huang, H. Simitci, and S. Yekhanin, “On the locality of codeword symbols,” IEEE Trans. Inform. Theory,
vol. 58,.no. 11, pp. 6925-6934, Nov. 2012.
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Locality(F =& =) of Linear Codes
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c+ ={(0000),(2210),(2101),(1120),(1202),(1011), (0112), (0221), (2022)}

r = je{z,rg}éi},ré’6,9}|supp(cjl)| —1=2

[5] P. Gopalan, C. Huang, B. Jenkins and S. Yekhanin, "Explicit maximally recoverable codes with locality," IEEE Trans.
Inform. Theory, vol. 60, no. 9, pp. 5245-5256, Jun. 2014.
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Locality of Some Optimal Codes
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Locality of Hamming Codes

» Theorem.
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» Example. [743] S|l R =

1 0 1 0 1 0 1

H=]0 1 1 0 0 1 1

00 01 1 1 1

Locality is 4.
R(1) = po\{1} = {357} | R(5) = po\{5} = {1,3,7}
po = 1{1,3,5,7} R(2) = p;\{2} = {3,6,7} | R(6) = p,\{6} = {2,3,7}
pr=12,3,6,7} R(3) = po\{3} = {157} | R(7) = po\{7} = {1,3,5}
p, =1{4,5,6,7} R(4) = p,\{4} = {5,6,7)

Parity-check set Repair set
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Repair Set of Hamming Codes

» off dF 20| oi2|E| HAt B2 H-gat =Y

%"'ilﬁ567.9101112131415
10 1/0 10 1/0 10101 0 1
H= 01 1001 1(00110011| .
000 111 1(0 0001 1 1 1
0000000 T1 1111111

Flol THE|E| AL AE 72 SHE = 0|8 Chaut 20| g2l =~ ULt
po = {1,35,..,2™ — 1}
p; ={236,7,..,10,11,..,2™ — 2}
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Locality of Golay Codes
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» Corollary.
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Locality of Golay Codes
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» Theorem.
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» Corollary.
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Repair Set of Golay

Code

R(1) = {2,3,5,6,7,11,14}

R(13) = {1,4,8,9,10,12,14}

R(2) ={1,3,5,6,7,11,14}

R(14) = {1,4,8,9,10,12,13}

R(3) = {1,2,5,6,7,11,14}

R(15) = {1,2,4,5,6,10,12}

R(4) = {1,8,9,10,12,13,14}

R(16) = {1,3,4,5,9,11,12}

R(5) = {1,2,4,6,7,11,14}

R(17) = {1,2,3,4,8,10,12}

R(6) = {1,2,3,5,7,11,14}

R(18) = {1,2,3,7,9,10,12}

R(1) = {3,4,5,6,7}

R(7) = {1,2,3,5,6,11,14}

R(19) = {1,2,6,8,9,11,12}

R(7) = {1,3,4,5,6}

R(2) ={1,4,5,6,8}

R(8) = {1,4,9,10,12,13,14}

R(20) = {1,5,7,8,10,11,12}

R(8) = {1,2,4,5,6}

R(3) ={1,4,5,6,7}

R(9) = {1,4,8,10,12,13,14}

R(21) = {1,4,6,7,9,10,11}

R(9) = {1,2,3,5,6}

R(10) = {1,4,8,9,12,13,14}

R(22) = {1,3,5,6,8,9,10}

R(4) = {1,3,5,6,7}

R(10) = {1,2,3,4,6}

R(11) = {1,2,3,5,6,7,14}

R(23) = {1,2,4,5,7,8,9}

R(5) ={1,3,4,6,7}

R(11) = {1,2,3,4,5}

R(12) = {1,4,8,9,10,13,14}

R(6) ={1,3,4,5,7}
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Conclusion
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