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& WU AL SN ph B2 pl I}, =L E Sy ik
FRRYHEL, KIS BT o O ZBALE] 1 I, 5 iY7%
— 591 —



BRI 2014456 H 24 % 556
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{,297% . 3X3£W], 5 D*TCP AL, PD*TCP 53k (1
HRmEM R T AR 7% k3, 9Cbr b, 3
MBS o, X R B A i R AR AE (0, 4% ) IX
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PD’TCP B3k PERE . S0 Se I 3 8 H DR IE 15 /ML
B HEEI K (micro benchmarks ) , LA K FH K 5 IE 475
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HIUE T RSB0 E . &5, 751 KA
PFHINT, B 220 TAERBRELT, B T
PD’TCP fytEfE
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272 500,

e
KRS

e )
909 9e09 900 Jeng
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A priority-based deadline-aware congestion control
algorithm for datacenter networks

Zhao Zhengwei ™ ™ | Xu Gang ™ , Bi Jingping "
( " Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
(™ University of Chinese Academy of Sciences, Beijing 100049 )
( ™ College of Information and Engineering, Shandong University of Science and Technology, Qingdao 266590 )
Abstract

The characteristics of datacenter applications as well as their traffic flows and the the inefficiency of state-of-
the-art transmission control protocol (TCP) are analyzed, and it is pointed out that the large-scale interactive web
applications in today’s datacenters have soft-real-time natures so there are deadline constraints associated with net-
work flows, and that misseddeadlines are mainly caused by the partition-aggregate design pattern of the applica-
tions, combined with the fair-sharing congestion control protocols. Based on the analysis, the Priority-based Dead-
line-aware Datacenter TCP (PD’TCP) , a novel congestion control algorithm is proposed. PD*TCP assigns different
priorities to flows according to their timeliness requirements and history information, and modulates the congestion
window based on the priorities and the extent of congestion. The performance of the PD*TCP was evaluated in a
small-scale real environment and a large-scale environment, and the results showed that, compared to the deadline-
aware datacenter TCP (D*TCP) , the PD*TCP reduced the fraction of deadline-missing flows and the 99" percentile
normalized flow completion time by 65% and 45% , respectively. The PD*TCP can co-exist with TCP, thus can be
deployed in real datacenters.

Key words: datacenter networks, deadline, priority, congestion control, explicit congestion modification
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