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A Random-Walk Based Wear-Leveling Algorithm for Large-Capacity SSDs

ZHAO Peng BAI Shi

(Department o f Computer Science and Technology, Tsinghua University, Beijing 100084)

Abstract  Large-capacity flash based SSD (Solid-state disk) has the potential to become the
storage system alternative in the future. It has many advantages: non-volatility, low-power con-
sumption and shock resistance and so on. However, reliability is still a critical problem when
using NAND flash memory. Every block of NAND flash memory has a limited number of write/
erase cycles, after the limited number, the data that keep in the block become unreliable. Many
wear-leveling algorithms have been proposed to solve the reliability problem. But with the capaci-
ty of SSD increases, these algorithms always need more and more DRAM capacity. We propose a
random-walk based wear-leveling algorithm for large-capacity SSD that can obviously reduce
memory consumption (only 15. 6% DRAM space compared to BET algorithm) for storing wear-
ing information and achieve the same performance compare with other algorithms.
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Background

The flash is a non-volatile storage medium, it has small
volume, low energy consumption, low strong vibration re-
sistance etc, it is widely used in MP3 players, mobile
phones, handheld computers and other electronic consumer
equipments. With flash memory capacity increases, Solid-
state disk appears. The current solid-state disk interface is
general hard disk interface simulation, but its storage medi-
um is flash memory, it has been widely used in notebook
computers, like Apple Mac Air serial. It used in place of disk
storage, to make up for the high energy consumption and
disk performance etc. Solid-state disk is becoming main-

stream storage devices.

When the flash memory chip achieves the limit number
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of erase, data become less reliable. The current SLC NAND
flash memory erasing limit is 100000 times, and only 10000
times for the MLC. If the data is always wrote the same flash
memory address, frequent updates data storage blocks will
make the failure. In order to prolong the service life of flash
memory, and the basic methods is that the data is not upda-
ted in the same address and various storage blocks uniform is
updated, this is a balanced wear-leveling. That is, the erase
operation will be evenly distributed on all storage blocks.
Now researchers have put forward some wear-leveling algo-
rithm to solve the problem. But when the solid-state disk
storage capacity increases, the algorithm needs more and

more memory capacity to ensure operation.



