H49E F 11 H z) tb % k&
2023 5 11 A ACTA AUTOMATICA SINICA

Vol. 49, No. 11
November, 2023

T M HE A B SRR AT _E B SR 5

éﬂj# 1,2 %/J\ ,%:E, 1,2,3 EE‘{E/_:E\‘ 1,2,3 ﬁ,{ j}*] 1,2 Eil;‘.if%‘ﬂﬁ 1,2

W E WEURM % (Time-sensitive networking, TSN) /E N —FHi N TALEFE AR, Be% 8 Tolk izl 55 52 & v 4
e 5 P I S AR R A X B () SOBE P 28 78 Tk 3 st R V2 SR BB (BB AN B2 . (Time-aware shaper, TAS) HLiil, &t —Fh
BT 255 v B IR N S8 b O WA AR o 22 U N i B i S AE B SR AT RE B, F BLUFAS TT4% (Gate control list, GCL)
#E RTINS IR & (Quality of service, QoS) F3K, HBI Tfifh 215 AN R N I8 B &R 8. HAL)) 5
G335 5 M vty )i ) A 1) BRI R HEAT T LA, JRIEE OMNeT++ SER 5 FLIRAIE 1 BT i %k b 543 A 2 (1) A R 1.
KBEIA) I (AU 2%, PSS, I SE B ST, TR E

SIS FASCEE, NI, FAEA, ARIN, HESEM. JH T D00 4% 5 B I T R R ) 2 I A B R s TR AT [ BIE R, 2023,
49(11): 22972310

DOI 10.16383/j.aas.c220577

Research on a Latency Upper-bound Analysis Model Based on

Network Calculus in Time-sensitive Networking

HU Wen-Xue"? SUN Lei*** WANG Jian-Quan“*?* ZHU Yuan"“? BI Zi-Hang"?

Abstract As an emerging technology of industrial communication, time-sensitive networking (TSN) can provide
high reliability and deterministic latency guarantee for industrial control traffics. This article proposes a latency up-
per-bound analysis model based on network calculus for time-aware shaper (TAS) widely used in TSN. The pro-
posed model gives an explicit analysis for upper-bound of the end-to-end latency under multiple TSN-node network-
ing scenarios, which can be used to evaluate the quality of service (QoS)-guarantee performance of the current gate
control list (GCL) setting, as well as to help to simplify the complexity of GCL setting. In the model simulation
part, the main factors affecting the end-to-end latency are compared and analyzed, and the validity of the latency
upper-bound given by the proposed model is verified with OMNeT++.
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Fig.9 The arrival process of the traffic on

the same queue
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