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Abstract The development of persistent memory and remote direct memory access(RDMA) provides
new opportunities for designing efficient distributed systems. However, the existing RDMA-based
distributed systems are far from fully exploiting RDMA multicast capabilities, which makes them
difficult to solve the problem of multi-copy file data transmission in one-to-many transmission,
degrading system performance. In this paper, a distributed persistent memory and RDMA multicast
transmission based file system(MTFS) is proposed. It efficiently transmits data to different data nodes
by the low-latency multicast transmission mechanism, which makes full use of the RDMA multicast
capability, hence avoiding high latency due to multi-copy file data transmission operations. To
improve the flexibility of transmission operations, a multi-mode multicast remote procedure call
(RPC) mechanism is proposed, which enables the adaptive recognition of RPC requests, and moves
transmission operations out of the critical path to further improve transmission efficiency. MTFS also
provides a lightweight consistency guarantee mechanism. By designing a crash recovery mechanism, a
data verification module and a retransmission scheme, MTFS is able to quickly recover from a crash,
and achieves file system reliability and data consistency by error detection and data correction.
Experimental results show that MTFS has greatly increased the throughput by 10.2—219 times
compared with GlusterFS. MTFS outperforms NOVA by 10.7% on the Redis workload, and achieves

good scalability in multi-thread workloads.
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