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Abstract: The next generation non-volatile (NV) memory technologies are emerging as their development is
actively conducted to bring them into practice. There are also efforts to develop SSDs that employ these NV
memory technologies. Among them, MRAM has superior characteristics to the others since its performance
and endurance are comparable to DRAM while the difficulty to increase its density is its downside; thus,

it is less likely for MRAM to be used as the main storage device.

This paper presents a technique that

virtually enhances the capacity of MRAM by combining it with larger capacity block storage. It enables the
combined storage to provide the large capacity of block storage and also the performance comparable with
MRAM. The proposed technique was implemented in the Linux kernel. The experiment results show that
its performance is better than the existing methods.
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Fig. 1 Combination form of memory and block storage (1-a).
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Fig. 3 Overview of the proposed technique.
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int ext2_get_vems_mem(struct address_space *mapping, pgoff_t pgoff, int create,

int rw, int page_aligned, int allocate, void **kmem, unsigned long *pfn)

void ext2_read_vems_mem(struct address_space *mapping, pgoff_t pgoff, struct page *page)

void ext2_read_ahead_vems_mem(struct address_space *mapping, pgoff_t pgoff)

int vems_direct_access(struct block_device *bdev, sector_t ksector, void **kaddr, unsigned long *pfn,

int rw, int page_aligned, int allocate)

void vems_read_page(struct block_device *bdev, sector_t ksector, struct page *page)

void vems_read_ahead(struct block_device *bdev, sector_t ksector)

4 VEMSA ¥ 7x—=A07ubs47ES
Fig. 4 Prototype declaration of VEMS interface.
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VEMS Device Driver vems_read_ahead()

5 VEMS 1 ¥ % 7 x — ADFEEORERE
Fig. 5 Hierarchy of VEMS interface implementation.
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Fig. 6 File read performance comparison.
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Fig. 7 File write performance comparison.
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