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Data Placement Technology in Novel Solid-State Drives: A Survey

WU Qiulin, YUAN Yuan’, XIE Xuchao, TAN Yujuan, SONG Zhenlong, ZHANG Gen, LU Kai
(College of Computer Science and Technology, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract: Compared to traditional hard disk drives, flash memory-based solid-state drives (SSDs) have many attrac-
tive characteristics, such as high performance, low power consumption, small size, and shock resistance, and have been
widely adopted in various storage systems including embedded devices, personal computers, data center servers and super-
computers. SSDs implement a software layer called the flash translation layer (FTL), which abstracts the underlying flash
memory characteristics and provides management functions, enabling SSDs to act as traditional block interface devices. Da-
ta placement technology refers to the strategies or mechanisms for determining the storage locations of different types of da-
ta within the SSD based on varying storage requirements. It is crucial for optimizing SSD performance, lifespan, and quality
of service. Traditional SSDs typically implement hot-cold data separation algorithms within the FTL, identifying data types
based on information such as start address, length, and time of write requests to determine storage locations. However, limit-
ed available information within SSDs leads to low data classification accuracy. In recent years, various novel SSDs have
emerged, such as multi-streamed SSDs, open-channel SSDs, zoned namespace SSDs, and flexible data placement SSDs.
They adopt a hardware-software co-design approach, broadening the data semantic path between the host and the SSD, and
providing new design ideas for SSD data placement technology. This article reviews the evolution of data placement tech-
nology in these novel SSDs, provides a detailed introduction to the research status of each technique, and focuses on analyz-
ing their design principles, implementation methods, advantages and disadvantages, as well as deployment status. Addition-
ally, we discuss the challenges and future research directions of data placement technology.

Keywords: flash memory; solid-state drives; flash translation layer; data placement; novel solid-state drives; hard-
ware-software co-design
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Figure 1  Development route of novel SSD data placement technology
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