5 47 A5 5 W] W OfE ¥ R Vol.47 No.5
2026 465 A Journal on Communications May 2026

TP I 1R T LR IR 5

L, ke, ke
(1R REE MR 23 0] 42 42 g, Y195 P AT 2111895 2. 48 4115286 & R R KB 700, VIR M5 2111115
3. 3B I H R 27 0 2% 5 A8 b R [ 5 A B =, AT 100876)

FEEE: JE TR R 2% 07 O TP AR B P I8 48 BRI 1A RO TR SRR o BRI A% GE I 2% 0 ELURURE TP A7 AE I
ARG BRAEAN I 4 SR S I S A5 ) R, 4t — A SRR 23 A AR IR S [ R X 2 DL . G
RTINSO BT AR A B, SEIL0) FOP PRSI IR ER S R R LR, 3R B XR B 5
BT AR TTE, W AR RS YRV TV, IR T AR TSR AL SN AL S . SRR, 1AL
HI7E 1P AR P ik bl S5l 5 1 e, AR 25 3R T I 2% BRI S AR ) T S8 P Rt SR IE A

KRR PBHEE IR Ber AR pgs iR AR

HFESES: TP393

XEFRERD: A

doi: 10.11959/).issn.1000-436x. TXXB250643

Research on the network simulation deduction mechanism
based on digital twin

Shi Hongwei'?, Ni Zhongyang?, Huang Tao*?

1. School of Cyber Science and Engineering, Southeast University, Nanjing 211189, China
2. Future Network Research Center, Purple Mountain Laboratories, Nanjing 211111, China
3. State Key Laboratory of Networking and Switching Technology, Beijing University of Posts and Telecommunications, Beijing 100876, China

Abstract: Network simulation based on digital twin provides effective decision support for the operation, maintenance,
and management of IP bearer networks. To address issues like process black-boxing, irreversible operations, and delayed
result feedback in traditional network simulation processes, a digital twin network (DTN) simulation mechanism suppor-
ting stepwise deduction and state backtracking was proposed. Firstly, an atomic change simulation process was designed
by analyzing actual network operations to realize real-time tracking and flexible backtracking of simulation steps. Se-
condly, a simulation division method for the digital-emulation dual-drive engine was proposed, and a path restoration al-
gorithm and multi-dimensional evaluation method were designed to provide real-time evaluation feedback for each
atomic change. Experiments show that the proposed mechanism can significantly improve the reliability and decision
transparency of network planning and optimization in IP bearer network fault simulation and service cutover scenarios.
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