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[Abstract]

NAND flash memory-based storage devices, such as solid-state drives (SSDs), use a software layer called the flash translation
layer (FTL) to function as block storage devices. The FTL provides various functions, including data placement policies, address
mapping, wear leveling, and garbage collection, all of which significantly impact the performance of the storage device.
Accordingly, various studies have proposed techniques to improve the performance of each FTL function. This paper proposes an
offline data placement policy to minimize write amplification in NAND flash memory. The proposed data placement policy
analyzes trace data to distinguish between hot and cold pages based on the likelihood of future re-access and adjusts the window
size to perform efficient data placement. Additionally, the trace is divided into chunks, and the optimal window size for each
chunk is determined. Thus, the write amplification factor is kept close to 1 to produce optimal data placement results under the

constraints of limited resources and time.
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Table 2. The write request counts and appropriate SSD
size based on requested addresses from MSR

Traces
Trace Write I/Os Required SSD Size (GB)
hm_0 2,575,568 16
hm_1 28,415 32
mds_0 1,067,061 64
prn_0 4,983,406 128
rsrch_0 1,300,030 32
stg_0 1,722,478 16
ts_0 1,485,042 32
wdev_2 181,077 64
web_0 1,423,458 64

# 3. SSD &%
Table 3. SSD configuration

Pages per Block

256

Page size

4,096

Blocks per Plane

Dependent on SSD capacity

Planes per Die 1
Dies per Chip 8
Num Chips 8

Over—provisioning(OP)

10%

GC threshold

When 2 blocks left

# of CHUNKS

10
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