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Performance Evaluation of HMB-Supported DRAM-Less NVMe SSDs
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ABSTRACT

Unlike modern Solid-State Drives with DRAM, DRAM-less SSDs do not have DRAM because they are cheap and consume less
power. Obviously, they have performance degradation problem due to lack of DRAM in the controller and this problem can be alleviated
by utilizing host memory buffer(HMB) feature of NVMe, which allows SSDs to utilize the DRAM of host. In this paper, we show that
commercial DRAM-less SSDs surely exhibit lower /O performance than other SSDs with DRAM, but they can be improved by utilizing
the HMB feature. Through various experiments and analysis, we also show that DRAM-less SSDs mainly exploit the DRAM of host as

mapping table cache rather than read cache or write buffer to improve I/O performance.
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Table 1. Tested SSDs

SSD-A SSD-B SSD-C SSD-D SSD-E SSD-F
Froduct SP A80 HP EX900 TAMMUZ M730 | Kingston A1000 WD Black 3D | Samsung 970 PRO
PCle 3.0 x2 PCle 3.0 x4 PCle 3.0 x2 PCle 3.0 x2 PCle 3.0 x4 PCie 3.0 x4
Interface
NVMe 1.2 NVMe 1.3 NVMe 1.2 NVMe 1.2 NVMe 1.3 NVMe 1.3
Controller DRAM DRAM-less DRAM-less DRAM-less O, size unknown 512MB 512MB
NAND Flash 3D TLC 3D TLC 3D TLC 3D TLC 3D TLC 3D MLC
Capacity 512GB 500GB 512GB 480GB 500GB 512GB
HMB O (8MB~480MB) O (64MB) O (8MB~480MB) X X X
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Table 2. Host PC Environment

Category Description
Processor Intel i7-8700 3.2GHz
Main memory DDR4 16GB
0S Ubuntu 16.04.4 (Kernel 4.13.10)
Benchmark tool fio-2.2.10
Table 3. Workloads of Fio
Name Parameter Description
active CPU cores 1
Light # running threads 1
Total I/O size 16GB
Block size 4KB
# active CPU cores 12
Heavy # running threads 72
Total I/O size 100% of each SSD
Block size 4KB
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