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Abstract Non-volatile memory (NVM) has the characteristics of byte addressing, persistence, high storage density, low read-
write delay,etc. ,so it becomes the preferred technology to solve the problem of limited DRAM(Dynamic Random Access Memo-
ry) capacity. With the introduction of NVM in database systems, traditional log technologies need to consider how to adapt to the
characteristics of NVM. This paper first summarizes the existing research on NVM oriented log technologies,and then proposes a
database log scheme called NVRC(Non-Volatile Record-updating with Cacheline) that limits NVM write operations as much as
possible. This paper puts forward a log management scheme which combines out-place and in-place update. Specifically,on the ba-
sis of out-place-update-based shadow records, NVRC introduces the strategy of “in-place cache line update”,and dynamically se-
lects the log update strategy through cost analysis,so as to reduce the writes to NVM. This paper uses DRAM to simulate NVM
to experiment on the YCSB benchmark,and compares NVRC with the traditional WAL(Write Ahead Log) and the NVM-orien-
ted logging scheme PCMLx(PCMLoggingx). The results show that the number of NVM writes of NVRC is 54% and 17% less
than that of WAL and PCMLx respectively,and the update performance improves by 59% and 10% respectively.
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Table 1 Comparison of different storages
Storage DRAM NVM(PCM) HDD
durability N Y Y
byte addressing Y Y N
Read delay 25ns 50~70ns 3ms
Write delay 30ns 150~220ns 3ms
writes per bit 10'8 10%~1012
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