R W R ¢ Vol. 53 No.9
2025 4E9 H ACTA ELECTRONICA SINICA Sept. 2025

T RIESEA SDN %% [ sh ik e B /9T

MR, | R, B E=E OB LHAFA
(5 B TR T AR 450001)

W OE: GGG TR, 760 X R 7oK 5 b B S P SR AR T B R 45 PR BRI SORAG T
FURiA s By . RIS (Large Language Model , LLM) SEASH 411 F SR 15 5 B RE 1, 7245 A sh Ak & b R B
FRABYWE 7. ) B 2 LM 2% (Software Defined Networking, SDN) , AR SCHEH T — P 3EF LLM AY%2 2 9% H sh ik ic &
FiE RS, B T — R 3 TR & 8 5 4 B (Retrieval-Augmented Generation, RAG) ¥ AR BY1CHS H 35 4 5 72
RetroP4 , SR 3L T P i B Az A PAARAS 5 e 3 - 10, 42 1 T — Bl 3k TAT 5540 (078 2% A 3 A B 5 CurlSynth, 308
%?mﬁ'ﬁl’ﬂﬁliﬁﬁﬂ?ﬁ PAFCIH AL B AR L. LU0 2E R B A Tl AR, RetroP4 A2 I P4 ARIS 19355 1E
WPERE R T 25% , 1 ERIPERER T 87.5%; CtrlSynth REASHER A i 5 P41CHL VT BL Y i 205 8., A i B = AN It 300 4%
B, MER 27T 35 100%.

EEF:  KIETHR(LLM) ; RIZEHECE ; S0EE M2 (SDN) 5 a] SRR B 0 IR SCARBE ;46 R I8 50 42 i (RAG)

HEEWH: EZREAATT(No.2022YFB2901501) 5 H 5 RHE 3745 45 A A1 H (No.244200510038) ; Tl F 4
H R L5 H (No.221100210900-02)

HESES: TP393 XHFRIRAG: A XEHS: 0372-2112(2025)09-3078-11
F F 23R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20250463

Research on SDN Network Automated Configuration Based on
Large Language Models

YANG Xing-yuan, TIAN Le, YAO Ying, PAN Fan, HU Yu-xiang"
(University of Information Engineering, Zhengzhou, Henan 450001, China)

Abstract:  Traditional networks, which depend on manual configuration, are inefficient and expensive in the face of
today’s rapidly expanding scales, increasingly complex demands, and the growing need for real-time responsiveness. Large
language models (LLM), known for their exceptional ability to understand natural language, show immense promise for au-
tomating network configurations. This paper introduces a streamlined approach to automated configuration for software de-
fined networking (SDN), leveraging LLM. For the data plane, we present RetroP4, a code generation method that uses re-
trieval-augmented generation (RAG) technology, enabling the creation of P4 code tailored to users’ intentions. In the con-
trol plane, we propose CtrlSynth, a method for automatically generating flow tables by breaking down tasks, aligning the
configurations with users’ intentions and the P4 code from the data plane. Compared with general-purpose large models, the
syntactic correctness of P4 code generated by RetroP4 is improved by 25%, and the semantic correctness is enhanced by
87.5%. CtrlSynth accurately produces flow table information that corresponds to the P4 code, achieving a 100% accuracy
rate when dealing with up to 300 traffic-related intentions.
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