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High energy physics (HEP) experiments produce a large amount of data, which is usually stored and processed
on distributed sites. Nowadays, the distributed data management system faces some challenges such as global
file namespace and efficient data access. Focusing on those problems, the paper proposed a cross-domain data
access file system (CDFS), a data cache and access system across distributed sites based on edge computing
model, using flexible data caching and synchronization, applying data deduplication and compression, aim-
ing at dynamically building an aggregate view of multiple distributed storage and accessing data in a fast and
efficient way.
The CDFS system consists of metadata server, cache server, storage-optimized engine, and data access inter-
face. Metadata server locally builds a very fast dynamic namespace from multiple sites that expose protocols
such as Xrootd, HTTP and S3, covering the real file location. Cache server caches and synchronizes file con-
tent and metadata on-demand, speeding up data access and directory organization. Storage-optimized engine
includes deduplication and compression. Deduplication assure that only nonexistent data block can be trans-
ferred to the site, eliminating redundant storage of the same data blocks at one site; compression makes data
blocks stored after being compressed, minimizing the space that one data block required. The data access
interface provides a command line and a FUSE client for users to access data in a convenient way, hiding the
complexity of the transfer process.
The test results based on the raw data of LHAASO experiment showed that the CDFS could present a unique
repository based on distributed data in the sites of Chengdu, Daocheng and Beijing. In addition, the caching
mechanism leads to amore than 10 times improvement in data access performance, while the storage-optimized
engine reduces the storage consumption of the raw data by about 50%.
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