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Performance Analysis of Multi-server Gated Service System Based on BiLSTM Neural Networks

YANG Zhijun"** ,HUANG Wenjie' and DING Hongwei'
1 School of Information Science and Technology, Yunnan University, Kunming 650500, China
2 Educational Instruments and Facilities Service Center, Educational Department of Yunnan Province, Kunming 650223, China

3 Key Laboratory of Education Informatization for Nationalities of Ministry of Education, Yunnan Normal University, Kunming 650500, China

Abstract In order to meet the requirements of fast operation, low delay, good performance and fairness,a multi-server gated
service system is proposed and its predictive analysis is carried out using BiILSTM (bi-directional long short-term memory) neural
networks. Multi-server access is used to reduce the network delay and improve system performance. Both synchronous and asyn-
chronous approaches can be used when multiple servers are scheduled. Firstly, the system model of multi-server gated service is
investigated. Secondly, the average queue length,average cycle period and average delay of multi-server gated service are solved on
the basis of single server using the analytical methods of embedded Markov chain and probabilistic generating function. Mean-
while, simulation experiments are conducted using Matlab to compare the theoretical and simulated values of single server system
and multi-server system respectively system analysis,comparing both multi-server synchronous and asynchronous approaches. Fi-
nally,a BiILSTM neural network is constructed to predict the performance of the multi-server system. Experiments show that the
asynchronous approach of this multi-server system is superior to the synchronous and the single-server system,and the multi-
server asynchronous system has better performance.,lower delay and higher efficiency. Comparing the three basic multi-server
service systems,the gated service system is more stable while ensuring fairness. And the use of BiLSTM neural network predic-
tion algorithm can accurately predict the performance of the system and improve the computational efficiency, which is a guideline
for the performance evaluation of the polling system.

Keywords Multi-server,Synchronous mode, Asynchronous mode, Average queue length, Average delay, Fairness.,BiLSTM neu-

ral network
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