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Design Consideration of file-system for exascale systems

YOSHIFUMI UEMURA'  KENICHIRO SAKAIT  YUTAHIGUCHI'!
TOMOHITO OTAWAT  SHINJI SUMIMOTO™  SHUNJI UNO'™!
MASAAKI SHIMIZU™ YUTAKA ISHIKAWA?

Abstract: It is anticipated that a large capacity and high 1/0 performance file system is needed for a future HPC
system because the volume of data of I/O increases as the computational complexity increases. Though a high 1/0
performance mass storage system can be achieved by simply providing the huge amount of the storage devices, it
is difficult to deploy such a system due to high cost and power consumption. We have proposed a hierarchical
storage system, forming three layers, to solve these problems. To utilize this storage system, a transparent high
speed file I/0O mechanism must be achieved. In this paper, a new method of file 1/0 functions, based on the
delegation mechanism of a micro kernel, is proposed. In order to carry out a high speed data access to huge files,
storage cache is located on the local storage of the micro kernel and file data between cache and user memory is
transferred in the user level. Because the proposed method is independent from the file system internals, it is easy
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to access tape archive by utilizing existing shared file system.
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