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Failure Recovery Performance Evaluation of Redundancy Protocol in
Layer 2 Network and its Application to an Automotive Ethernet
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We considered the redundancy of an automotive Ethernet. The failure recovery time of redundancy of an
automotive Ethernet network is an important consideration from a fail-safe perspective. In this paper, we
measure the recovery time of Link Aggregation (LA) and Rapid Spanning Tree Protocol (RSTP) using Cisco
Systems switches. As a result, the average recovery time for LA was 628.150 ms. For RSTP it was 641.923
ms/1801.527 ms (direct/indirect link failure). We concluded that it is difficult to apply LA and RSTP directly
to an automotive Ethernet, because a communication disruption of up to a few seconds can be fatal to

control system communications for vehicle motion control.
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2.2 Rapid Spanning Tree Protocol (RSTP)

RSTP IV —THE D v 77— 27 TV —TREN
ZEL7 L—adihfid 22 & (Fa—Fdy 2 b
Ab—=2) ZHIET 572008 ThHE. T2, B
2HRMETY ¥y BEENELLYS, 2 AHOREE
FREATYER B2 ENTEED, LR Ta b
aNVELTHHHING.

RSTP 12 % it L 72 ESW i H. \» IZ Bridge Protocol
Data Unit (BPDU) &IHiZh 2 A OEHEGALET L
— LB, % ESW & ZDR— T+ OFENZRET 5.
Table 112K — bOFEHZRT. —EHD ESW OF— b
7L —Alnktkk L 3§52 L TFig 41ICRT L)1
W—T B VANRZ Y Ty —RBKL, V—F
RN Z[E L7 L — A A% Aubel) 2 2 & 2Bk %.

FEERICREEDFAEL, Ay PT—7 P RB Y=
fb§%&, RSTPIEANS=V 7YY —%BE LKL,




2 MM OREEZERE~L YY) B2 5. RSTP OFEE
- FIEEE) v 7BEEEEE) V7 BEEOOITK
MEN5D, B v 7 FEEIRER— b (AP) 2 Fo
ESW OV — FR— TR HEETH L. ESW AR
FEEANT H LR — b (AP) Z Vv — b F— I (RP)
ANEFET L LT, Fig. 5I1IRT L) A=V
V) — % HIEKT 5.

WY v 7 BEE IR — b 2O ESW 2 HH3%
BENTWRW) Y7 TR ZEETH L. ESW A
[ 55 % MH13 % & Proposal/Agreement 7' 2t A (i
WA= 7)) —% T 57280 BPDU % H v
7 ESW HoZ#H7a v 2) 12X 588 ESW & D%
WEIT, Fig. 6 IIRT LHICANS= YTV ) —%
BT 5. LedoT, wihoy v 7 EECR LT
b, ANV —EFERT 52 L TlE % HH
FTHILENTES.

Table1 Role of Ports in RSTP

Port Stare Description
Root Port Ports that receive BPDUs
Forwarding
(RP) Learn the source MAC address
Designated Ports that send BPDUs
Forwarding,
Port(DP) Learn the source MAC address
Port for backing up the RP
Alternative
Dhiscarding Do not leam source MAC
Port AP)
address
FPort to back up the DP
Backup Por
Discarding Do not leam source MAC
(BF)
ackdress

op ESWelpg

ECJ‘.I = yo————— = 7 Ecuuz

ESwWaz BPDU EFwe3
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Table 2 Switch Configuration of LA
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Fig. 10 RSTP Indirect Link Failure Recovery Test




Table 3 Switch Configuration of RSTP

ESW# | STP Mode Priority Hello Time
1 RSTP 0 1
. R5TP 4096 1
3 RSTP 32768 1
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