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Abstract This paper presents a method to optimize garbage collection (GC) performance in NAND
flash-based storage devices by applying a dynamic priority scheduling technique for input/output
commands, including the TRIM command. The TRIM command, introduced in the ATA standard,
enables the operating system to inform the storage device of data blocks that are no longer in use. This
allows the device to proactively erase those blocks and secure available space for future writes.
However, because the processing of TRIM commands may interfere with the performance of read and
write operations, it is typically treated with low priority. Meanwhile, when a NAND flash-based storage
device enters a sustained performance state, the cost of garbage collection increases sharply due to a
shortage of available blocks. To address this issue, this study proposes a dynamic priority scheduling
scheme that adjusts the priority of TRIM commands during the sustained performance phase.
Experimental results demonstrate that the proposed approach improves garbage collection efficiency

and has a positive impact on overall system performance.

Key Words : NAND Flash Memory, Storage System, TRIM Command, Garbage Collection, Dynamic
Priority Scheduling
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[Fig. 1] Structure of NAND Flash Memory
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[Fig. 5] Write amplification of Greedy GC model
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(Table 1) SSD Models with Over-Provisioning and
Intended Use

Model Capacity OoP Intended Use
860EVO 500GB 6.7% Client
845DC EVO 400GB 28% Enterprise
DC S3710 800GB 30~40% Enterprise
DCS3610 800GB 10~20% Enterprise
SN740 1B 7.4% Client
MX500 500GB 10% Client
600 Pro 200GB 22% Enterprise
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