$39%  H5 6 it A HL =5 Eire Vol. 39 No. 6
2016 4 6 A CHINESE JOURNAL OF COMPUTERS June 2016

OpenFlow 3z 5 4L 31 75 £ 2 IR S H151 BO HF 52

BB O R REE WRE ARz

PR AR AR R 25 5 P 248 L R T M E SRS 15% 710049)

OE A PR — AR AR T I 4 S AR R (QoS) B — R PR, Hh T A% B 2 U G B AR e £k B — Fib
DR 250 Y B R T R 4 % U B AT DX 23 BROEE. OpenFlowl. 3 RSO 45 9 R 8 (Meter) #8345 1 T B AAE U
3R %30S BOZ PR AE 48 T R Meter SEBLTT %8, FF 78 ONetSwitch B4R & b #EAT T 52 50 50 3k A1 g
I AR SCOE S X P 2% G B B e T o0 A L R BE IR 4% op 3 AE A AR TR AR R SR B T Ay 2 — L R 2 R S I
S BE AR YT IR AT LA B0 A i BRGER F AL 225 B 75 A A 4 (DQS) B BAR 1% R B B 3L R @ (DMS) &
T AE 2 ST 22 ) BEAT B2 L 52 B 20 2% 0 20 I H 5 R T T TR U R R e — R [ I R Y
T 5 T R 3 2k I B A5 A 28 S B A% 4% U AT R F) T BB S 0 45 R SR W1 L Meter BRSO 45 4% A AL
43 T R T3 T DACTA 7E 159 2% v X 22 2% U LA AS [ Y 3 261X B

X OpenFlow 1. 3; ONetSwitch; QoS % il PR 5 2l 45 4k =2 BRI s BofF 5 L4 5 — A H K
HmEZESES TP393 DOI 5 10.11897/SP. J. 1016. 2016. 01224
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Abstract  Per-flow rate-limiting is one of quality of the service (QoS) challenge in networking
system. It is difficult to find a method that is both quick and efficient to manage flows which need
to be limited to different rates due to the limitation of hardware resources. However, in OpenFlow-
1. 3 specification, the Meter part describes the definition of per-flow rate limiting. According to
the description of Meter, this paper provides a detailed implementation of Meter based on
ONetSwitch hardware platform and verifies the performance through multiple groups of
experiment. Through the statistic of flows in network, there are only 100 active flows in million
network in-progress flows. Therefore, the per-flow rate limiting problem may be resolved
through multiple flows time sharing hardware resources. Referencing the idea of Dynamic Queue
Sharing (DQS), Dynamic Meter Sharing (DMS) was proposed in this paper to schedule among
different flows that sharing the same rate limiting pipe, but during different period. However,
the number of rate limiters is limited due to the limitation of hardware resources. When flow
numbers exceed the number of rate limiters, it is unavoidable to allocate some flows to a shared
rate limiter waiting for idle ones. Although the critical “per-flow rate limiting” is not achieved,
Meter has an advantage over traditional rate limiting method. The results show that Meter allocate

an independent rate limiter for per-flow, then realize limiting multiple flows in different rate.
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Software Defined Networking (SDN) is becoming
increasingly popular because of its potential in networking
management. Networking virtualization, multi-tenants data-
center and many other new applications have been supported

QoS

achievement plays a critical role in SDN data plane functions.

by SDN. As one of the most important mission,

Currently working as a factor SDN protocol, OpenFlow
provides meter for per flow rate limiter in its specification
version 1.3 to deliver QoS. However, absolutely per-flow
rate-limiting cannot be implemented in current work because
flows number grows over time to the extent that far
exceeding the rate limiters designed on hardware. And only
approximate per-flow rate-limiting is implemented and
verified.

In this paper, a novel solution DMS is proposed to solve
the contradiction between hardware resources and enormous
flows. There are only about 100 active concurrent flows in
million network in-progress flows during a period, according
to statistical result of network flows. Moreover only a small
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