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Traffic Engineering for Software Defined Networks

ZHOU Tong-Qing, CAI Zhi-Ping, XIA Jing, XU Ming

(School of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract:  Software defined network (SDN) is an emerging network paradigm that proposes to decouple the control and data forwarding
plane. Leveraging the centralized control ability and open programming interfaces SDN provides, network management can be
dramatically simplified, and network services can be dynamically controlled by applications. Traffic engineering (TE) is a category of
mechanisms that promises to optimize network performance through analyzing, predicting and regulating data flow in network. The
unique features of SDN provide TE with unified and real-time global network view, flexible control manner and better policy for scalable
traffic management, exhibiting profound research significance. This paper surveys the state-of-art works on TE for SDN. In terms of the
methods, application and deployment of measurement, works on traffic measurement architecture, network invariant detection and
measurement resource management with SDN are reviewed. The problems in traditional network traffic management are analyzed, and
SDN-based data traffic management methods for efficient load balance and control traffic management methods for centralized bottleneck
relief are presented. Moreover, network failure resilience technologies in SDN are described. Finally, the technological approaches are
summarized and future research issues are discussed.
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Fig.2 A example of using traffic engineering for routing optimization

B2 R TR AT i R A B — A T

RN [ ) 1) 46 20 2R 9 i 1 R AR AN T ¢ Ji LA A S [) PR 5 3K 7E 20 40 80 AEAR 1) ATM W 48 v i i T
FEBEA 32 B SR Af e 1) 9 42 1 il 18,00 4 AR A, TP 190 2% XHUAE 8, 7 i TR ol FH A A6 TP 199 4% rh 64T B et 1t Ak LA
Wt A% TR, 3 O I T R AR 45 R AE T e S TP 8% v R A % e 1 B, BT 9 R R T e R 2T R
IP Sk PHEAT #5 o P35 10 22 W SURR 25 A8 e AR (MPL S, S B BF 47 28 1) 9 548 B (HL & MPLS 4 2 (¥ Sz B AN 4
S T 52 2%, SDN 2 HH IUME 47 A7 25 At e 173X — ) i

SDN [ HHBLG L T 2 AR TR P2k A ) 32 B AR5 U, Google 31 223 3k A Fi SDN 5 4 4% % 95t 1) 1) ] R 38 T
20~30%, [7) i [ 41K 9 % 16 HE 38 N A0 P A A% 45 07 50, SDN g 3 B TR A T JE B2 3L 17 S 4 (R S il 1 20 B2 406
£ 4 R MR B B 2% AE 0 SE R A3 B 4 R I 2R A . Hh AME VRN F FF SR A5 U8 L U SR A v g R R 208 2
F 00, 454 58 T DU 22 R 2S5 9 28 DR EAT Zh &S 0 T e A, 2 AN W& T 1 IR A LA H 48— I 4 P 4
1A AR 78 2 (0 TP O 10) B g6 e ok 3+ SDN JF U 2 TR A A 3l 45 4 1

1) eS8 T, R LA SR M 0 B v R I A SR 0 AT 4%, ST I R A X R AR R R R R AT

e R AR vh U A RN e o A
2) ARV EL T T, AT LASE B 25 RE X 2 R A R g 1 FH R AR B AT A . RAE . AR
LR R R, S D) 4% H g R T R 2
3)  TE GBI R R Gy T, SR AR R A A S R TR S A 2 T, S B KT A B I B R
FH T8 v 1 0 23 RS I i, T LI W b A T A (1 1256 AT A 2L
1.2 EFSDNMRELEMETHNE

T TR 5 T A ] LUAAS [ ) £ FE HEAT R 0 AEF 58 36T SDN 9 & TR I A SCH% IR T o 14 4

VA L AR 3 N W 3 TR,

itk L PR PR SL
= B R - R R R AL
= PR = A

= i RE R AL = R R R 5L

VRN
= ENEEAER
o AL IERAKI
= DGR AT B

Fig.3 Main research contents of traffic engineering in SDN
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fi. SCHR[31,34-36]7E AT e bl el JIk 55 4% b B¢ & BRI elephant AT, 3 1M 45 75 190 45 IR 2 ) T th 42361 25 4
elephant Jfi vH45 I 5 e Jhc SR A1 T SDN 4R mb (13t 145 BLAE g, T AR b 55 i QoS PRAIE. SCRR[37-3917E
S8 5 R N 22 18 QoS 77 K, I ¥ vt T 18I i) QoS 1) SE IR MV 5% i 1 8 50325 o) — Uy T, SR FH 4 AT 2N EUZ Ak 1 4
il & 45 e, AT LAZE M SDN rp 28 il 3 SO BV PR RS 1) . SCRR[44,46 4815 Y T 78 2 4 28 B Ak b Lot
P A BT R, 2 RS R IBOIAE BRI L L 2 KA Wi B A5 SR RS 4 i 1 SRR R R AT A BRI L
B KR RE AU D 2 A 23 B AT DA SRR I 6 3L 8 AR SR A B SCHIR[49,500R HH 96 4 73 5 AN AL & ¥ 77 30
YEI3 i 2 I 1R P 258 A AT 2 A B

3) P 4% T R Bt R S T ORAIE SDIN W) PR AT ] SE L.

I RIVRE AP ) 8 50 P A 5 A A T 388 S ), 0T 00 22 P 8 8 B B L O PR b e, T R A 58 1 1 B
<1 0B AR A8 R S AT A (R 199 4 0 R 52 5 W 1) B A 0 1 4% L 4R Ss 42> FE s kil R L% BFD 7E P ¥ 4%
3 SRR AR R ST 10 G 3R R P 412 55 B R % gt 4 v 4 ) AR M S R v 5 N B A %200 5 — D5 Tl A4 P 4%
A7 475 1) 5 T LA 0 4 o 2 ] s B e, R A L 7 T % T £ 6 9 SR R B e, AT U 4B L A
s 10, AT 42 45 1) A R A0 A K — Tl T 3B U 58 SCR[62,63 10) 25 428 i 4 & A4 1A 8 38 LA S m] SEME A SE IR
Z A AT AT T IR,
52 R

Ay TRl T 11 90 445 2 A, SDIN i 24 iy 1o 4% 49U d5 L % 8 i AR 22— 46 52 M SRR 5 3 1 S L0708,
FEM 45 T 2 431 SIGCOMM X T- SDN [#] workshop——HotSDN 7,75 K i s 45 P, Jis i . PR, R
A TUH A R LR BOR ISR B i — AR S v L3 3.

Table 3  Statics for traffic engineering related papers in HotSDN
% 3 HotSDN Pt LI L E4EiT

Fhy 2012 2013 2014
te 51l 11/22 7/24 13/35
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%% SDN {3t & TR BT 9035 H 04 VF 2,101 Google & ¥1 B41°), Microsoft 42 H [ SWAN 22441711 &
M Sy AR AT 2 7 42 L (F ADMCF-SNOS £ 4508145 1L B4 24y 16, SDN 4% H 2K 5038 Google B Ly 22 1) FLIER)
G-Scale %45 .1% P 2 (115 2% e AR e, % B O R 26 30 U 30% 7047 . B4 SR F AT 28300 o o 5 341 7 9 S T B 1)
S AR AT, 1 T DX 9% B T R T A O % A B, 2 o e 1) R3S 0 B I 11 R FH T BLIE 3 100%.

)5, 2T SDN i i LRELE LR JLAN 7 A Ak — 20 ook B A AR

(1) PR B 351 24 1 e i L
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T3 VE TR T A YO W, e I AR SR SR ATV R, B = 5 B A X 5 RS (13 I 1T Rl D) 1) 3 75 B T I 7 B ARSI
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194 24 Yk 0 P ) DA R 1) 4 TE AR ZS IR A A AR V1% 5 22 4 0] 8 78 43 45 6 SDN SR H IR 4R il O 22 4 3
W (10 181 5 R0 25 Rt R0 S, S IR AL R o0 A SR 2% S R I Bl A AT PR i 47— > 22 4 0 4% 1) s )AL 4
12 4= 1) @75 SDN HATY AR A7 7, 1 LAY #E ) 2 iy 58 N AL B 68 3 24 H 4711 Dos F1 DDos Jili I8 AT 11 & A& BB i
a7 A 2 RS M, SRR T — 28 2 A R IS R U A A e 0T T SDIN ) UL £ ) S 10 e A 0 R 3 AT I
[P TR 47 ol FE 22, 0 o Ry o BT (A e 1 B, 20 BT 45 A U 245 4 R0 SN SR A 1) X 2% 2 504 L 20 2 b el U0 8 1 P
HEAT 5 2l XM 5 3 BV 1R 77 2T LS A 2 ) A 3% 1) IR 0 TR 58 S F o M R T IR 40 v ) e 4 b L F A
A2 JR (0 AR S8 2 2 A 15 . 55— 5 T, OpenFlow $& 4% 1) m] 4w B2 i 00 4 A 5] 75 SR IR IR 2% B s SCIRY 26 22 4 S mgs 4 1L
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