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A High— Reliable Space—Borne Storage System with High—Speed
Accelerated by Hierarchical Caching

Li Xin, Yu Jiyang, Niu Yuehua, Li Zonglin, Wang Luyuan
100094, China)

Abstract; During the mode switching process in the satellite, the storage system cannot be accessed quickly due to the slow ini-

(Beijing Institute of Spacecraft System Engineering, Beijing

tialization. The design of high— speed system based on hierarchical cache adopts the hardware architecture of on— chip cache combined
with small capacity non— volatile memory (MRAM) , in which the file object header index and Nand Flash block metadata area index
are stored to accelerate the start— up operation of the file system. The performance of system design is analyzed by data modeling and
simulation experiments. The system design is implemented and the start—up algorithm is verified in the on— board storage module.
The start—up process based on object index takes 3. 12 ms, and the initialization based on block metadata area takes 143. 47 ms.
Compared with the traditional start— up operation which takes 170. 35s, this system design accelerated by hierarchical caching has

high reliability and greatly shortens the start— up time of storage system. The improvement of its performance provides a technical

basis for the optimization of satellite on— orbit management and control.
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