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(Improvement of Multi—-Queue Block Layer for Fast User Response)

& 3 g A e A
(Heeyoung Shin, Taeseok Kim)

Abstract : Multi-queue I/O block layer has been recently employed in Linux kernel to support
fast storage devices such as NVMe SSDs, but it lacks differentiated I/O services yet. In this
paper, we propose an 1/O scheduling scheme that can improve the user responsiveness of
foreground processes, which are closely related to user satisfaction. To this end, we redesign
the existing multi—-queue block layer to classify the I/O requests from foreground processes and
schedule them by exploiting the feature of NVMe interface. Experimental results show that
latency and launch time of the foreground processes have been significantly improved compared
to original Linux kernel.
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Table 1. fio workload configurations
ioengine libaio
size 15G
I/O pattern random read
numjobs 512
iodepth 1
%2 A% 87
Table 2. Experimental environment
CPU Intel(R) Core(TM) i7-8700K
CPU @ 3.70GHz
Storage Samsung SSD 970 PRO 512GB
0S Ubuntu 14.04 LTS 64bit
Kernel Linux 4.13.10
Bash shell | 4.4.18
fio 3.6
E 3. 4% W @ va oy

Table 3. Options for performance evaluation of
the proposed

options description
Vanilla original kernel.
foreground tasks are given high
CPU priority.
foreground tasks are given high
CPU+I0 | priority and their I/O requests
are differentiated.
foreground tasks are/ given high
priority and their I/O requests
CPU+SIZE are passed to the shortest
submission queue.
foreground task7 are given high
priority, their I/O requests are
Proposed differentiated and passed to the
shortest submission queue.
MRAE 2ok aga A A AR 2R A4
S 79 (Proposed) 71& AY W] ¢F 15%<] A
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