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User-space network stack with application-defined priority scheduling

SHEN Yifan" ™ |, ZHANG Wenli*, LIU Ke ", CHEN Mingyu " ™
(" Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

The mixed requests in the data center introduce the problem of the interference to the tail response latency of
latency-sensitive requests response. However, existing researches cannot provide flexible priority scheduling for la-
tency-sensitive requests under different load scenarios. A user-space network stack that applies application-defined
priority scheduling is proposed. This design takes the advantage of the key position of the user-space network stack
in the data center request processing, supports upper-layer applications to flexibly customize priority identification
and scheduling strategies according to load characteristics, and provides rich status information such as packets and
TCP flows for priority recognition, so as to realize flexible application-defined priority identification and scheduling
for different load scenarios without changing the network stack. This work prevents latency-sensitive requests from
being disturbed by queuing and blocking delays caused by the other promiscuous request load. Experimental results
show that under different load scenarios, flexible and accurate application-defined priority scheduling can reduce
the response tail latency of latency-sensitive requests by 98. 5% , which effectively ensures the user experience.

Key words: datacenter network, priority, scheduling, user-space network stack
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