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Abstract Compared with traditional memory, i.e., DRAM, persistent memory has the characteristics
of large capacity and non-volatility, which brings new opportunities for building large-scale persistent
memory key-value store systems. However, designing a persistent memory key-value store under a
multicore server architecture faces many challenges, including CPU cache thrash due to concurrency
control, the consumption and competition of limited write bandwidth for persistent memory, and
aggravated conflicts between threads caused by high latency of persistent memory. In this paper,
MPKYV, a multicore-friendly persistent memory key-value store is proposed. By designing efficient
concurrency control methods and reducing write operations to persistent memory, the system’s
multicore concurrency performance is fully improved. To avoid the extra persistent memory write
bandwidth consumption caused by lock resources, MPKV introduces a volatile lock management
mechanism to separate write lock resources from indexes and maintain them separately in DRAM. To
ensure crash consistency and improve concurrent query performance, MPKYV introduces a two-phase
atomic write mechanism, which uses the atomic write operation instructions provided by the CPU to
atomically switch the system from one consistent state to another consistent state, and further
supports lock-free query. Based on the volatile lock management mechanism, MPKYV also introduces a
concurrent write elimination mechanism to improve the efficiency of concurrency between update
operations. When two conflicting update operations occur, the concurrent write elimination
mechanism allows one of the operations to return directly without any persistent memory allocation
and write. Experiments show that MPKV has better performance and multicore scalability than
pmemkv. Specifically, in the 18-thread environment, the throughput of MPKV reaches 1.7 to 6.2

times of pmemkv.
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Fig. 2 Format of hash index slot
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Fig. 3 Concurrent write elimination
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Fig. 4 Throughput with varying GET ratio
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Fig. 5 Throughput with varying value size
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Fig. 6 Throughput with varying number of threads

(write-intensive workload)
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(read-intensive workload)
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