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Abstract: Erasure coding and near-data processing are two cornerstones for building efficient cloud-edge-end collab-
orative data management systems. The former ensures system availability by adding coding redundancy to the original data,
while the latter avoids significant network transmission overhead by processing data at the storage end. Cloud-edge-end col-
laborative data management systems typically adopt mature distributed storage systems as the underlying storage engine.
However, the erasure coding implementation in mainstream distributed storage systems can not efficiently support near-data
processing. This paper proposes an erasure coding architecture that supports near-data processing. Its basic principle is to re-
organize the data to be encoded to ensure that semantically related data is stored in the same storage device, thereby avoid-
ing cross-node data transmission during near-data processing. The scheme has been implemented on the distributed storage
system Ceph, and the read and write performance under typical scenarios are tested. The experimental results show that the
performance of reading objects in the near-data processing scenario and the conventional data reading scenario are im-
proved by about 59.4% and 10% respectively, while the object writing performance remains consistent with the original ver-
sion.
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