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The recentnanycore systenface the challenges to reduce energy consumptitimeahain memory
consisted 0DRAM, which consumes about 30% of total energy in data centers. In an attempt to
mitigate the energy and memory problems, we proposeMN E( Manycore and NVRAMI

MATE), with manycoresandlarge size of ofichip DRAM andnonvolatile memoryllVRAM). In
MN-MATE, the hypervisor places consolidated VMs and balances memory among them. A guest
OS reduces energy consumption with small performance losd baissthe NVRAMaware data
placement policyOne of the norvolatile memories, Phasghange RAM (PRAM]s a candidatéor
replacing DRAM. However, it has some disadvantages which are its low performance, high write
power, and write endurance limitationmspared to DRAM. To overcome these weak points of
PRAM, the research related to the hybrid model combining PRAM with DRAM hasshedied.

In this paper, we propose an Adaptive Page Grouping (APG) algorithm, which manages the hybrid
PRAM-DRAM main memoy to redu@ theenergy consumption. We suggest the method to store the
access information of pages without using additional sp&eeallocate pages effectively and reduce
the migration among them through the grouping of palggghave thesimilar acces propertiesAll

these schemes are implemented in Linux OS without additional hardiWareave decreased

average energy consumption by 36% compared to a DiRAlyIsystem while access time increases
less than 8%ven with thehigh latency of PRAM.



