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Survey on Scalability of Control Plane in Software-Defined Networking

ZHANG Shao-Jun, LAN Ju-Long, HU Yu-Xiang, JIANG Yi-Ming

(National Digital Switching System Engineering and Technological R&D Center, Zhengzhou 450002, China)

Abstract: Software-defined networking (SDN) is an emerging paradigm that decouples control and data plane. The control plane
advocates a centralized approach of network control, which provides both flexibility and high efficiency, but suffers from serious
scalability problems. The state-of-art works on the scalability of control plane in SDN is surveyed in this paper. First, the factors that
influence the scalability of control plane are analyzed, and some approaches for improvement are revealed accordingly. Next, current
researches and solutions are introduced from the following 4 aspects: Cache optimization on data plane, high-performance controller,
distributed control plane and control resource allocation optimization. Finally, a brief summary of current technology is provided along
with a discussion on future research directions.
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Fig.1 Flow initiation in OpenFlow based SDN
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matching pattern

src ip=10.0.0.0/24
actions
output: 2

rule 3

matching pattern
src ip=10.0.0.0/23
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matching pattern
src ip=10.0.1.0/24

actions
output: 2

actions
output: 2

Fig.2 An example of rule compression
B2 A0 g s )

R G2 1) s i A5 P A 48 UG PR R0 90 0 s e R TUBEAT IR 46 (H 2, 1 T OpenFlow iR IR 15 H Akt
HhESCFFURMBAE . 3 . VAN 25 2 AN VLECI, R IX — 7k BN T OpenFlow R 4 i 2% R A B Bt

© hRBIEB IR

http:// Www. jos. org. cn



164 Journal of Software #:#F373& Vol.29, No.1, January 2018

Weaving 75 72505 isF L B 48R EEARE & 07 LA STl AT 400 U 48, 0 B 42 8t 7 A DI 1 T 4 28 L, AT
OpenFlow LI & 45, SCHRk[23]1E 1 Espresso Ji A& 3 592 % 18 it 747 22 08 sU AT 32 48 f /10 AL 31, A TG S5 B0 I iy 4%
VCFC [ HE I 46 . SCRk[26] 00 3 T C4.5 S IR IR T — M 7E £ (1) OpenFlow HLII & 48 B R
T ) s 405 B A P9 il A 4% 1) S T S 5 ZE 5% B 8 5040 YA 30 AT T 6 %) At A R Ak 8 T A AN AR A FH P 75 oK 3
PRI 8 1 H0HE A8 0 AT A R 5 A B, A AR 9 U0 T LA SR B TR] 1 X A L. 22 T 4 0 0 5 40 e Ak 3R ) [ B
VEEC T, AT LASR AR 56 233 AT X 4 A0 56 3R AT 200 0L Adk 29400 0.
FH0U) 45 B AR AT LAY 2D 428 o) 1 T A 7 28, (E B0 A7 AR DA I AL 0 D0 P 4 B i T R IR R A Y L (AR
) P T e LS T AR ) 9 M 5, B 0 e 3 R O U T 45 A NP e £ 271 5 g ) 0 2 2 8 o % 1)
V) ) 7 ) T8, 6 5 1 90 00 4 B39k N IR e R U1 B A A S RN S 08 250 R AT AU 5 . b A R ) S 406 2 B % 4 R
LT LMl 45 B aok R, 7 1% A8 ML B AR R 5 T 3 A 28 SCHR[281 0 T T —Fh sh A B el ML AL 28
2R T HRE T THRE 2% T RN 3T AL IR 3R AT it 2 D0, 3 3 A R R R R 11 B B s R AT 8 L RN B 1
B 2K, TR Bl gt DK A D) 285 1 o ok 3 Al AL o) R D 00 17 T 4 PR 1D 52 80 AL R 808 o0 7 48 80 58 8 WL R % I8 ) 67 2K,
AT % A0 I 4 T
(2) MBI
F B0 1 T 14 370 2% ¥ 532 BR, OpenFlow mF ¥ i 1 s ML A 2910 3= 50 M 5k 2 17 140 370 342 51, 9 3 9 P 38032k T
B I8 3 JTUAT il 2 [ e WL ) 6 5 R s (hard_timeout) 125 PR e (idle_timeout) 4 Ak 2L i BB A A 5 77 3R
TOUAE A2 He AL P 1) B K A A7 B T T 2 DR 8 o ) 3R 7S 38 A 500 Y8 UL L f5 R T A AR A7 ) TR I B 3 s AN H
AT P AT 7 e o R O R0 2 5% AR R /N, DA /D (AT ) St 37 2 R YR 140 o5 R (S o /0 P08 I o 36 g
A I I A A T D BB, S i o o S T D TR SR 4 ST T AT SR ARSI £ 4
|
- -

(a) IR (AT RIS (b) it/ T I

>t ! t
(c) i H 4 bl it (d) 3N 2

D TR IR D Gigwymn > WENE  «— FNEE

hard_timeout idle_timeout T PACKET_IN #fF

Fig.3 Effect of small and large timeout
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