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A method for optimizing lifetime prediction of a storage device
using the frequency of occurrence of defects in NAND flash
memory
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Abstract In computing systems that require high reliability, the method of predicting the lifetime of a
storage device is one of the important factors for system management because it can maximize usability
as well as data protection. The life of a solid state drive (SSD) that has recently been used as a storage
device in several storage systems is linked to the life of the NAND flash memory that constitutes it.
Therefore, in a storage system configured using an SSD, a method of accurately and efficiently
predicting the lifespan of a NAND flash memory is required. In this paper, a method for optimizing the
lifetime prediction of a flash memory-based storage device using the frequency of NAND flash memory
failure is proposed. For this, we design a cost matrix to collect the frequency of defects that occur when
processing data in units of Drive Writes Per Day (DWPD). In addition, a method of predicting the
remaining cost to the slope where the life-long finish occurs using the Gradient Descent method is
proposed. Finally, we proved the excellence of the proposed idea when any defect occurs with
simulation.

Key Words : Nand flash memory, Prediction of occurrence of deffects, Optimizing lifetime prediction.,
Storage system, Big data analysis
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[Fig. 1] Architecture of Solid State Disk
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[Fig. 3] Efficient Method Predicting End of Life
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(Table 1> Summary of Results

DWPD Defects Cost Old New
1130 200 44 - 0%
1120 174 42 - 13%
1110 150 40 - 25%
1100 128 38 - 36%
1090 108 36 - 46%
1080 90 34 - 55%
1070 74 32 - 63%
1060 60 30 - 70%
1050 48 28 - 76%
1040 38 26 - 81%
1030 30 24 - 85%
1020 24 22 - 88%
1010 20 20 - 90%
1000 18 18 0% 91%
990 18 18 1% 91%
980 18 18 2% 91%
970 18 18 3% 91%
960 18 18 4% 91%
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