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Abstract When massive data access heterogeneous memory systems, memory pages often migrate
between DRAM and NVM. However, the traditional memory page migration strategy is difficult to
adapt to the rapid dynamic changes among “hot” and “cold” memory pages. The “cold” pages just
migrated from DRAM to NVM will become “hot” again, which results in a large number of redundant
migrations, as well as false migrations. Previous related researches only focus on pages that are being
migrated without paying too much attention to pages that in the migration waiting queue or that have
been migrated. Therefore, this paper proposes a heterogeneous memory page migration mechanism
based on DRAM-based victim Cache (VC-HMM) by adding a small capacity of victim Cache between
DRAM and PCM. The “cold” pages will be migrated from DRAM to victim Cache. DRAM victim
Cache can avoid redundant migrations caused by the main memory pages getting hot again in a short
time. Meanwhile, some pages do not need to be written back to PCM that can reduce the number of
write operations on PCM and extend the lifetime of PCM. In particular, VC-HMM can automatically
update the execution parameters of migration for different workloads to increase the rationality of
migration. Experimental results show that compared with other migration strategies (CoinMigrator,
MQRA, THMigrator), VC-HMM reduces the average number of PCM write operations by 62.97 %,
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the average access latency by 22.72%, the re-migration times by 38.37 %, and the energy consumption
by 3.40%.

Key words VC-HMM; heterogeneous memory system; DRAM based victim Cache; memory page

migration; non-volatile memory
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