PHE AL S . 2025, 33(11)

Computer Measurement & Control

. 252 -

gt 58 A

XERHS:1671 - 4598(2025)11 - 0252 - 07

DOI:10. 16526/j. cnki. 11-4762/tp. 2025. 11. 030

FE 45 %ES . TP183 XHEKFRIZAG: A

5T i BR 55 28 HOBE S8 30 4 5 ST U A B4R AL BT 5

I3, ARY% HRL
(LGB AR B, LI Jo4  214000)

TE: WM b AL G ] REPOA N R — A ETR A EOR . W] LU PR R 7 3 e A Y [ I A 3 B s A
WA G R G B Z BRI Z AR, HEFAG S % 5oz B A FERM R Hit, BEeEL
B i b AR RO LR K BA A B R RE TR e R 2 ST R R, R — TPk O TR X — IR, i 2 A R A
Gef o) R ANE BB . Xk e vl 2060 P B0 BA S BEAT TS, B T — b R TR BRI 55 4 1 B0 BA S AL AL O
HARKBL . R Lyapunov {5 (b FIE 8 % i 008 £8 % 7 S 80 78 2 21K o B2 A BA B A R 1 2 18] 52 B4 5 o — 25 i A
S STLE AL AR 1 O BRI RN R E BT e KA BN B0 VS 408 FAE AR s O L ) B S M X 3% 5 s A PR RE HEAT T O
i, ZEAFRWLL BTER A5 IR O0 T OO SEME T R 4RI T B R A R AL BRE Y . WD R S Bt S I R A T
TR BB

KW BB FEMBLG BRI TEM: KiE

Research on Optimization of Federated Edge Learning Data Queue
Based on Sunway Server

WANG Xiaobo, GU Hongfeng, CHEN Shenglong
(Wuxi Institute of Advanced Technology, Wuxi 214000, China)

Abstract: The federated edge learning (FEEL) system in the internet of things (IoT) is regarded as a promising technol-
ogy that can reduce computational complexity while ensuring client privacy. In this system, the data queue at the federated
edge is limited, and the channel between the federated edge and clients is time-varying. Therefore, it is a significant challenge
for selecting an appropriate number of clients to upload data to maintain the stability of the data queue while maximizing
learning accuracy To address this issue, by combined the federated edge learning system with the information bottleneck the-
ory, research on the efficient utilization of the data queue is conducted, and a data queue optimization method based on the
Sunway server is proposed. Specifically, The Lyapunov optimization theory is employed to determine the optimal number of
selected clients, so as to achieve a balance between the learning accuracy and queue stability. Furthermore, the information
bottleneck theory is applied to maximize the data compression and storage efficiency with the data queue size unchanged. Sim-
ulation experiments are conducted to evaluate the performance of the proposed method, and the results demonstrate that the
method outperforms the established benchmark approaches, enhancing data storage and processing capabilities and providing
new insights for the design and optimization of IoT systems.

Keywords: federated edge learning; information bottleneck; data queue optimization; stability; accuracy
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