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Abstract In the study of storage systems such as SSD, a simulator that accurately mimic the

operation of SW/HW inside the system plays an important role. In this paper, MQSim, which is widely
used in research on NVMe SSDs,
enterprise-SSD, and we propose an MQSim-E simulator that supports optimized techniques adopted

was shown to be inappropriate for the development of

in enterprise-SSD. MQSim-E fully utilizes the parallelism of flash memory and minimizes the
performance overhead of garbage collection, improving IOPS, which is an important design goal for
enterprise-SSDs, by up to 210% and reducing tail latency by up to 16,000% compared to the existing

simulator (MQSim) to accurately reflect the characteristics of commercial enterprise SSDs.
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Table 1 Simulated device configuration

Capacity | Channel Chip Die plane | blocks per | pages per
plane plane

2TB 4 4 1 4 4096 512

£ 2 MAdd AEHCIEHMQSIm-E)2] 8% M
Table 2 Performance evaluation of MQSim-E

ridoad A rkload B workload C
(W 50%) (W 30%) (W 20%)
M@Sim | MQSim-E | MQSim | MQSIm-E | MQSim | MQSIim-E
results
Pty | 47% | 100% | 43% | 100% | 40% | 100%
IOPS | 1,865 | 3,184 | 1,869 | 5291 | 1,715 | 5329
WAF | 34 | 074 | 28 | 071 | 21 | 064

99%

read :ail 2201 | 0.114 | 1806 | 0.110 1862 | 0.110

latency (ms)
99.9%

read tail 6558 | 0.359 | 4346 0.288 3326 0.284
latency(ms)
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