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Abstract

Locality and Availability with
Multiple Erasure Tolerance in
Distributed Storage

So Byeonghyun
Department of Electrical and Computer Engineering

The Graduate School

Seoul National University

Recently, as the amount of data to be handled by various systems
has increased, the importance of distributed storage systems has
increased. In a distributed storage system, there is a flaw in the node
loss due to network problems or equipment problems. In this case, it
1s important to reconstruct the lost node through the non—lost node.
At this time, the code used for distributed storage determines the
performance of recovery. Depending on the use of the system, the
factors that determine the performance of the codes used for
distributed storage are different. Among them, 'locality' means the
number of nodes needed to recover a lost node, and availability
means the number of disjoint recovery sets that can recover a lost

node.

In practical terms, when the ‘availability’ is introduced, it is
advantageous that a plurality of users simultaneously access data at
the same time and simultaneously read data. Therefore, locally

repairable code considering availability is very useful for distributed

o 2] I



storage systems where hot data is mainly stored.

In this paper, we propose a locally repairable code considering multi
— node loss and availability in a distributed storage system. Moreover
we find the upper bound of minimum distance for the code. In order
to show the achievability of the upper bound of the minimum distance
of the newly proposed code, a code satisfying the equation for the

bound is designed.

In particular, since we consider multiple node loss of recovery sets,
we have more tolerance for loss than locally repairable code
considering only the availability. Therefore, the (n, k, r, t, §) — locally
repairable code proposed in this paper is more suitable for using hot

data which has frequent loss and frequent connection.

Keywords : Distributed Storage, Locally Repairable Code, Availability,
Minimum Distance
Student Number : 2014—-22562
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