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Fast failure detection scheme for OBS links based on BFD
FU Ming-lei', LE Zi-chun®

(1. College of Information Engineering , Zhejiang University of Technology , Hangzhou 310014, China;
2. College of Science, Zhejiang University of Technology. Hangzhou 310014, China)

Abstract; Optical Burst Switching (OBS) network is a solution to realize all-optical internets. Howev-
er, common link failure detection mechanisms are hardly used for OBS networks due to its special one-
way resource reservation mechanism in the OBS. To meet the need of OBS data transmission, this pa-
per designs a new fast failure detection scheme based on the Bidirectional Forwarding Detection (BFD)
protocol. It sets both the transmitting period and detection time according to the practical requirements
of OBS networks to achieve the fast failure detection. In the simulation part, the NSFNET is chosen
as the simulation network to impletment both the OBS traffic generator and node failure generator.
Moreover, the performance of link failure detection for BFD is simulated in the single path scenario
and network scenario. Simulation results show that the average packet drop rate is lower than 0. 001 in
the single path scenario, While it is nearly 0. 1 in the network scenario for the restrictions of OBS net-
works such as resource contention and fixed offset time.

Key words: Bidirectional Forwarding Detection (BFD) ; Optical Burst Switching (OBS) ; failure detec-

tion;network survivability

Y 5 B #3:2008-11-07; 4&1T H #7 :2009-02-16.
BEEME Wil 8RR 4% BT H (No. Y1080172)



3078 e K TR

51T &

1 7]

uu\a

B% DWDM $ AR B 732 B - B 45 Fp 2k T
IP(Internet Protocol) i i 55 Fr 51 & 1 47 98 i
90 n) L 2 A i 4 B e B B T A AT AL O i
PG 1R T AATX 25 e B AR B 5E . 5150
FL A 48 4 AR A L 5 6 58 48 B AR TE 2 AR B T RE LU
e s 4 303 4 Jy T LA A PR L e
% 22 4 (Optical Circuit Switching, OCS) it %€ k&
S TG 43 4 A8 # (Optical Packet Switching,
OPS) B IA i 3 Fldi T B R SS AR

OCS Kl T HL BEsc 4. R A H AR RA K
S it 5 PG L AELRE B I S ORI TE S B g
S e SE R R AR . OPS 2 85 #AR 1Y 58
185 Nl B S A N o D T 7 v
R A 119 6 2 R TC 1k S AL 0 T 1 5 3 B AL
F#0it A7 590 (Random Access Memory, RAM) ,
Mk DA S % ) 46 15 5 3 AR G B OR L TR
OPS 452 7iti #fE BF 7L K. OBS 4 F OCS 5 OPS
Z IS — KRR B o2 5 i A B R R S
F 3 98 T R A R AR

75 OBS [ 2 v, 2 1l 45 18 5 8080 15 18 78 =5 1]
RN, BRI RO DL SR R B
4341 (Burst Data Packet, BDP) [ & 3 & i, 1fii
X T8 —A> BDP . 15 £ ] 5 18 b #00k B— >R &
141 43 4 (Burst Control Packet, BCP) , I H BCP
Et BDP 42 fif — i & B ] (Offset Time) f£ i .
OB B0 1% 7 X A3 BCP fE A8 32 /i o BDP
i 0 1) B H A2 4 F (40 Optical Cross Con-
nect, OXC) , PATMT 3k 2 7 4l A& i 219 O/E/O
et .5 —EA -5 R TR M 45 N
], OBS [ 2% v 3 & R FH 1) 2 — Fifr B 1) 2 5 i 79
PR, W JIT (Just In Time) Ppi #1 JET
(Just Enough Time) Ppif, {H & X HE P — A
L5 07 25 ) R 0K (5 5 — P 4 g e A 0 AL 41 A%
il Hello LI, X LA #E OBS W 2% v fifi j{
111 % F B8 1% i R aA F) G HRRIY OBS X % .
R I B e G T R 52 e ] R R KR B 1

R TR IHe 39 4% — ol A 200 T DR S o A T ATL ) ke
T Yy OBS W28 A A7 P2 JE w21

AR CKE B 1] B S K CBFD) B i8R F
OBS [ 4 &% # 1 B [ 460 o . BFD 1932 17 A K
T 1l R SC(ECHO) L 3 i 3 B 4R 7 il & OBS
o 2% B o) B 95 T50BR B 4 A, O HUAH X T Hello #1
Tl 8 A6 Bs 1E] (0 : OSPE (Open Shortest Path
First) 75 B 2 s B9 K I B (6], IS-IS (Intermediate
System to Intermediate System) T % 1 s [
B E]S L BED [ 4G 0 s [8] <230 ms, I HL AT RLAR 4%
S o O 4% i S B A A ik T 5 A U e ] DA
OBS [ 45 4 5 P A6 0 1) 25K AT A 280 b 428 v
T OBS R84 771k

2 BFD #93R SUA& X B A A B[]

X [0 e e Al (BED) & — 5 7T ok S 30 P A
N0 £ 1 B A o 9 030 R 4t — b 2 B0 A L e S e )
RS T T LB 3 A BT A A AR 2 A B A b
SERFI G i p . BED AS{H ] LG I ) b 4%
B B O 11 RN B i 11 ) v TR 348 T LA
TR A% 2 B B )2 TP R T & N 2 AR AE
A AL SRR . T H BED F AR A K # T
oAb P IS0 A B S BT LGS AT A AT ] 2 T R A
RSB AT M B A M RES
2.1 BFD p9# #l iR X &R

BFD % 2% i) £ I 4t 3¢ J& UDP (User Data-
gram Protocol) i 3C . & (4% il #i2 S g 2 an &l 1 B
N

Vers| Diag |Sta|P|F|C|A|D|R| Detect mult |

My discriminator

Length

Your discriminator

Desired min TX interval

Required min RX interval

Required min echo RX interval

&l 1 BFD fg4 il 4 S0 =X
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Fig. 2 Topology of six-node OBS network
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Fig. 3 BFD detection between core router A and D
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Fig. 4 BFD detection between core router D and E
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Tab.1 Example of node failure generator
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Fig. 7 Simulation result of single path scenario
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