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Construction of LRCs with Flexible Fault Tolerance

YU Tingting, MA Yan, YANG Kun
(School of Information Engineering, Chang’an University, Xi’an 710018, China)

Abstract: Locally repairable codes (LRCs) are used to effectively solve the challenge of multi-node failure recovery in
distributed storage systems (DSSs). To overcome the limitations of existing LRCs, such as inflexible fault tolerance and low
code rates, a method for constructing the LRCs based on cyclic permutation matrices is proposed, which utilizes cyclic per-
mutation matrices to construct a parity-check matrix, achieving the LRCs from the parity-check matrix. Experiments vali-
date that, compared to existing LRCs, the constructed codes achieve optimal minimum distance and optimal code length
while offering higher code rates and more flexible availability parameter choices. However, their fault tolerance capability is
constrained by the availability parameters. Furthermore, based on the aforementioned construction of the LRCs, a con-

struction method for another class of LRCs is proposed by applying the Kronecker column-wise product operation to the pari-

ty-check matrix. This class of LRCs achieves optimal minimum distance while enhancing the flexibility of the system fault

tolerance. By adjusting the local fault tolerance parameter §, the flexible fault tolerance can be achieved, meeting the appli-

cation requirements of DSSs in terms of adjustable fault tolerance.
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