B2 HSH L N PN = 4 Vol.52 No.5
2023 49 H Journal of University of Electronic Science and Technology of China Sep. 2023

B B) il & LA K ) 55 B (8] S50 P 4R B S 5] 20
SRUXSEE S 4T

ik, RBRA, FOH, EFW, A F, RN

(TR B TRk s 611731)

[FBE] AL EREHRESEA TMRE., TLhhshl. ERFESFALEL, it E ML KM (TTE). A E 4% W
% (TSN) %, f2i) i8] B AKX LML EE/T69 408, B A8 2 B MR LB R B WX 0T 18] B F IR 47T febexd b 2
Mo AXTIZ RV, A7 T _ERPA AT ) B 2842, ARM SR A R R A B F, AR @A R B 4 X K B 4G
RAEAEA, IR LI T KBS TE AR E, FE1EA OPNET xF MAF T i8] | F il 69 R B AT B, 5 A
SR G EME R, LTI R K BRI AER T AT A,
* B OIE KMo THM;, WNERPRS; AR, BFE AL A K
hESES  TP336 XHMFERE A doi:10.12178/1001-0548.2022223

Comparative Analysis of Clock Synchronization Failure Between
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PENG Yifei, TU Xiaodong", XU Du, WANG Haogang, XIE Jun, and JIANG Tigang

(School of Information and Communication Engineering, University of Electronic Science and Technology of China Chengdu 611731)

Abstract  Deterministic network technology like Time-triggered Ethernet (TTE) and Time-sensitive
Networking (TSN) is gradually applied to mission critical systems such as avionics, industrial automation and
vehicle mounted systems. Time synchronization technology is the essential precondition for these networks’ proper
functioning. Nevertheless, there is no analytical model nor comparative analysis for the reliability of time
synchronization services in different protocols. Aiming at this problem, we analyze the time synchronization
process of the two protocols of above-mentioned networks, and extract the factors that lead to the failure. Then, we
propose a theoretical evaluation model of the failure probability for these two protocols. On this basis, the failure
scenario and failure probability are compared and analyzed. Finally, we use OPNET simulator to verify the
consistency with the theoretical analysis. The time synchronization failure probability evaluation model proposed
in this paper can provide reference for relevant personnel.
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