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Abstract. With the continuous development of technology and information 

technology, computer communication networks have also been rapidly 

enhanced, but the requirements for the reliability and stability of computer 

communication networks in the process of data transmission have also been 

gradually increased. Therefore, this paper applies the Bayesian network 

structure learning algorithm to the process of computer communication network 

reliability analysis, determines the edges of computer communication network 

emergence by using the maximum spanning tree algorithm, combined with 

Bayesian network , which can effectively identify the communication network 

in the transmission direction, to achieve a multi-objective optimization method 

for computer communication network under the Bayesian network structure 

learning algorithm. Finally, the results of example analysis show that the 

algorithm in this paper can significantly reduce the number and order of 

independence tests compared with the dependency analysis algorithm, 

indicating that the algorithm in this paper has better practicality and 

performance. 
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1 Introduction 

The continuous development of computer networks has led to the gradual expansion 

of the scale of internet networks, but it has also led to the expansion of network link 

capacity, which also requires higher stability for computer wireless communication 

networks[1]. In recent years, there has been a gradual increase in the analysis and 

research on the stability of computer networks in China, and certain achievements and 

breakthroughs have been made[2]. However, in the actual use process, there is still a 

certain gap in the expected goals of computer wireless network communication, 

especially when the computer information network malfunctions, the damage caused 

will be difficult to remedy[3]. Relatively few studies on the stability of computer 

wireless communication networks based on intelligent algorithms, most of which 

mainly focus on the use of a single network communication transformed into a series 

structure, and traditionally network optimization mainly looks at network cost 
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minimization as the loss arising from constraints[4]. Data mining within the 

communication domain using Bayesian networks has also gradually become a 

research focus in recent years[5]. However, the NP-Hard problem is optimized using 

learning Bayesian networks within large-scale databases. Therefore, the structure 

learning algorithms of Bayesian networks with usability in the present are mainly 

derived from heuristic learning methods[6]. Dependency analysis-based structure 

learning algorithms depend on the number and order of independence tests that can be 

completed under the conditions[7]. Dependency analysis structure learning algorithms 

perform deterministic cut-set analysis by testing redundant edges in order to 

determine the direction of the edges in the absence of deterministic edges[8]. 

Ultimately, it will lead to the calculation of the amount of high-dimensional 

conditional probabilities, which to some extent seriously affects the performance of 

the algorithm[9]. 

In this paper, Applying Bayesian network structure learning algorithms to stability 

analysis of computer wireless communication networks, which can significantly 

reduce the number and order of conditional independence tests and improve the 

efficiency of fault repair and the stability of the communication process by allowing 

the determination of all hidden trouble points before the redundant edge test[10-11]. 

2 Bayesian Network Structure Learning Algorithm 

By representing the network topology using a weighted undirected graph G=(V,E), 

using V and E are used in turn to represent the set of network binding points and the 

set of edges of the Internet communication links. |V| and |E| are used to represent the 

number of nodes and edges under G, the edge ( ),ij i je v v=  of the weighted 

undirected graph is used to indicate that node iv  which can satisfy the link that 

achieves jv , assuming that in 0ije = , then it can indicate that the link is not 

available. c represents the cost matrix of the network link at the node of the computer 

communication network, and 
ijc  represents the cost link between two nodes near i,j. 

Then the cost matrix can be expressed as follows. 
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This expression uses R to represent the corresponding stability matrix between 

nodes in a computer wireless communication network, and ijr  represents the link 

reliability between two adjacent nodes in i and j. Then for the communication 

network the reliability matrix is expressed as: 
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According to the expression weighted undirected graph G within different nodes 

and links, all can use the metric to represent their state, then the corresponding 

communication network 
ije  state by the communication network propagation when 

the reliability can be expressed as ( )ijdelay e , E R+→ , communication network 

cost can be used as X3 ( )ijcost e : E R+→  then the communication network 

reliability can be expressed by ( )ijrel e : E R+→  3 metric. Also combining the 

communication volume matrix between the nodes, the values that can be obtained for 

the link capacity, the communication cost expression and the reliability of the nodes, 

the probability expression that can be used is: 
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Computer communication network reliability analysis, using diversity and 

accuracy for definition, comprehensive assessment in order to complete the computer 

communication network reliability analysis selectivity, through in computer 

communication network reliability analysis through in the search space particle 

swarm composition computer communication network reliability analysis 

composition, the corresponding computer communication network reliability analysis 

data information feature vector 
i  is expressed as follows: 

( ) ( ) ( ) ( )( )1 1 il g l g f g   = − − +
               (4) 

In the above expression, f denotes the adaptive function corresponding to the 

feature data feature vector 
i  of the computer communication network reliability 



analysis. ( )i g  denotes the εth quick fix corresponding to the computer 

communication network reliability analysis in the practical application process. 

The expression for the quick fix p  in the computer communication network 

reliability analysis II is: 

( ) ( )*,p pAcu NMI =  
       (5) 

Bayesian networks can be used to represent the probabilities among the variables 

in the formula, and the corresponding reliability can be used as a knowledge base 

using the standard combined probability distribution[12-13]. Based on the independence 

and conditional independence that exists among the variables within the 

communication network structure, the combined probability distribution is 

transformed into a product of local distributions using Bayesian networks, with the 

expression: 

( ) ( )( )
1

n

i i

i

P V P X Par X
=

=
       (6) 

Where V in the expression denotes the set of network nodes  1 2, , , nX X X , 

( )iPar X  denotes the set of parent nodes of node X3. The learning algorithm using 

Bayesian network structure is an effective combination of dependency analysis 

learning method and dependency scoring-search learning method. 

The length of the computer communication network structure is mainly used to 

represent the complexity of the network structure, and the data expression length can 

be used to evaluate the similarity between the candidate model and the true model. 

The network structure description length expression is. 
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Where, ( )iPar X  is used to denote the set of parent nodes of iX  and d is used 

as a constant in the expression, corresponding to the storage unit required for each 

variable value within the storage. The data description length expression is: 
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Where ( )M  can be used to indicate the frequency of occurrence of each 

variable in the brackets within the constructed database. The specific expression of 

the form is. 
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If there is less information shared with the base cluster of computer communication 

network reliability analysis, the accuracy of that base cluster is lower. Otherwise, vice 

versa. Based on the characteristics of accuracy and diversity of clusters for computer 

communication network reliability analysis, the comprehensive evaluation criteria for 

defining clusters based on computer communication network reliability analysis are 

expressed to include[14]. 

( ) ( ) ( ) ( )1p p pEval Acu Div  =  + − 
      (10) 

In equation  0,1  , the correctness and diversity of Stability Analysis of 

Computer Wireless Communication Networks important degrees in the 

comprehensive assessment criteria. 

3 Experiment and Result Analysis 

By using the algorithm of this paper In the stability analysis process of computer 

wireless communication networks the time complexity of the algorithm used within 

phases I and III can be expressed using ( )2O n , but in phase II of the reliability 

analysis, the corresponding time complexity is expressed using ( )2 2O k n , and the 

initial length of C is calculated under the conditional independence test 

( ),i jI X X C  using k. which is the length under the initial set of conditional 

variables. The time complexity of the function in this paper's algorithm is close to 

( )2O n  without accounting for the order of the network nodes, but the time 

complexity calculated under the use of the Bayesian network structure learning 

algorithm is at least ( )4O n . 

The computational flowchart of the Bayesian network structure learning algorithm 

and the design process can be used to achieve an optimal solution for the variables. 

The experiment will be concluded when the number of test iterations is 100. Using the 

algorithm proposed In this article the optimal solution this computer communication 

network, the minimum value of link cost of computer communication network that 



can be calculated is 44, then the maximum value of reliability of the algorithm in this 

paper in computer communication network can be guaranteed to be equal to 0.875, 

and the corresponding simulation curves of link cost and reliability of computer 

communication network are shown in Figure 1 and Figure 2. 

 

 

Fig.1 Computer communication network link cost curve 

 

Fig.2 Reliability curve of computer communication network 

The performance of the computer communication network can be verified using 

the Bayesian network structure learning algorithm. 376 nodes and 46 communication 

networks exist in this computer network. The constructed communication database 

uses dataset1, dataset2, dataset3 and dataset4 in that order. the size of the calculated 



values is 3000, 5000, 7000 and 10000 entries in that order. It can be seen from Table 1. 

Compared with the ISR algorithm, the algorithm in this paper can effectively reduce 

the number of times that can be tested for independence under different conditions, 

and according to the test results in Table 1, it can be seen that the algorithm in this 

paper has higher learning accuracy, which indicates that the algorithm proposed in 

this paper has plus good time performance and high reliability. 

Table 1. Comparison Results of this Paper's Algorithm and ISR Algorithm in Dataset4 

Experimental Results 

 Stage 

Experimental results 

within different stages 

Number and total of conditional 

independence tests of each order 
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0 1 2 3 ≥4 Total 

Algorithms 

in this 

paper 

I 35 12 2 777 0 0 0 0 666 

II 48 2 5 0 151 77 27 7 262 

IV 44  1 0 26 12 1 1 40 

ISR 

algorithm 

I 35 12 2 777 0 0 0 0 666 

II 48 3 5 0 217 133 34 11 395 

III 44 3 1 0 517 304 114 17 952 

 

According to the conclusion in Figure 3, it can be seen that Chtaset1, dataset 2, 

dataset3 and dataset4 in the construction of the database, in the use of Bayesian 

network structure on the identified database size, effectively combined with the 

algorithm running time. According to the test results in Figure 3 it can be derived 

from the algorithm running time and database size linear relationship that the 

algorithm of this paper is more suitable for large-scale database. 

 

 

Fig.3 Correspondence between the running time of the algorithm and the database size 

4 Conclusions 

The Bayesian network structure learning algorithm is mainly based on ensuring the 

stability of computer wireless communication networks, which can significantly 



reduce the cost of link media required for wireless network communication. In 

practical use, it has high theoretical and practical value. In this paper, the Bayesian 

network structure learning algorithm in computer network communication, in 

determining the content of redundant communication network detection, combined 

with the existing Bayesian network algorithm for the dynamic development of 

communication networks, significantly reduces the number of independence tests and 

orders, greatly improving the efficiency and reliability of the proposed algorithm. The 

focus of future research is on how to optimize the algorithm and how to apply the 

algorithm to computer communication network reliability research topics. 
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