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Abstract With the rapid growth of semiconductor technologies, small-sized devices with powerful computing
abilities are becoming a reality. As this environment has a limit on power supply, NVM storage that has a high
density and low power consumption is preferred to HDD or SSD. However, legacy software layers optimized for
HDDs should be revisited. Specifically, as storage performance approaches DRAM performance, existing 1/O
mechanisms and software configurations should be reassessed. This paper explores the challenges and implications
of using NVM storage with a broad range of experiments. We measure the performance of a system with NVM
storage emulated by DRAM with proper timing parameters and compare it with that of HDD storage environments
under various configurations. Our experimental results show that even with storage as fast as DRAM, the
performance gain is not large for read operations as current I/O mechanisms do a good job hiding the slow
performance of HDD. To assess the potential benefit of fast storage media, we change various I/O configurations
and perform experiments to quantify the effects of existing I/O mechanisms such as buffer caching, read-ahead,
synchronous /O, direct I/O, block I/O, and byte-addressable 1/O on systems with NVM storage.
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Fig. 1.
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