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Abstract. Under the promotion of social economy, various advanced technolo-
gies have developed gradually, which means the era of intelligence has begun. 
A number of systems with intelligent characteristics can be applied to the im-
provement of computer network systems and then meet the development de-
mands of the intelligent era. While grasping the direction of intelligent infor-
mation construction, scientific goals can be set up to make the optimization of 
intelligent rights and interests become a new commanding point. Fully explor-
ing the computer network reliability analysis under the form of intelligent com-
puting can also identify the future development trend. By studying the computer 
network reliability, the important connection between the communication net-
work and the computer management system is understood, and further the de-
velopment level of the intelligent era is optimized. 

Keywords: intelligent computing; computer network; reliability analysis spe-
cific strategy 

1 Introduction 

After entering the information society, the development trend of computer network is 
gradually known to people. It has been increasingly recognized that computer net-
work systems, intelligent systems, etc. can be closely connected to optimize the relia-
bility of computer networks in combination with the Internet and other related tech-
nical systems. The analysis of this reliability index is of great value [1]. In the process 
of researching the communication network and other contents, it is necessary to com-
bine the air administration system, the transportation system and other related mod-
ules to more accurately and comprehensively analyze the application effect of multi-
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ple terminals, so as to promote the reliable development of the computer network in 
the reliable research. 

2 The theoretical overview of computer network reliability 

For the network reliability analysis, in the process of continuous development, it can 
gradually penetrate into the transportation system and other related fields. Through 
the analysis of typical structures such as series and parallel, the basic requirements of 
large and complex systems are studied. Understanding the basic concepts and what-if 
analysis of computer networks can also help us correctly understand the basic re-
quirements for numerical calculation of computer reliability. Generally speaking, the 
theoretical content is mainly shown as follows: 

2.1 Conceptual Analysis of Computer Network Reliability 

For a computer network system, it consists of two parts: nodes and arcs connecting 
nodes. In the process of specific analysis, nodes include three different types: input 
nodes, output nodes and intermediate nodes. In the process of exploring related issues, 
it is necessary to understand the basic forms of connection arcs such as input nodes 
and output nodes. While grasping any structure, it can fully improve the role of com-
puter-aided analysis [2]. Generally speaking, in order to effectively simplify the prob-
lem, there are only two possible states of the system and operation. So it is either 
normal or not working. The faults of each arc are independent of each other, and the 
faults of any arc will not affect the normal operation of other arcs. 

2.2 The influencing factors of computer network reliability 

Next, Information system has surrounded all aspects of economic development and 
social life, and spread across various fields of development (see Figure 1). It is of 
great modern value to fully optimize the reliability analysis of computer networks 
between intelligent computing modes. In addition to understanding the basic concepts 
and assumptions, in-depth discussion of the factors affecting the reliability of com-
puter networks is also very critical. First of all, user device related functions or com-
puter network reports will be affected. In the application of intelligent computing, the 
network reliability is affected by the comprehensive routine maintenance of terminal 
devices and the strength of interaction capability.  Secondly, from the perspective of 
transmission and switching equipment management, the practice process also affects 
the operation of computer network system. During the installation of transmission 
devices, it is generally necessary to use standardized communication lines and cabling 
systems to fully optimize the reliability of the network layout, and to use double lines 
and cabling to switch the network lines. The third factor is the scientific nature of 
management of network, which will also affect the completeness of information 
transmission [3]. Generally speaking, we should pay attention to the solution of prob-
lems such as information loss. Through the optimization of the information network 
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reliable system, the network parameters can be collected in real time to avoid external 
faults affecting the acquisition of relevant information. Last but not least, its main 
influencing factor is the perfection of the network topology. In the process of opera-
tion, the transmission medium is closely connected with each device. In the process of 
grasping the physical connection status of network devices, it is necessary to under-
stand the network technology, network scale, transmission medium and other related 
influencing factors through the improvement of the planning structure, so as to grasp 
the basic content of network performance. For example, it is necessary to accurately 
measure relevant parameters such as limited fault tolerance and diameter limited con-
nectivity, so as to make computer network planning more scientific. 

 
Fig. 1. The function of the computer network 

2.3 Computing requirements for minimum subgrade of computer network 
system 

In the process of combining the relevant functions of the computer, granular compu-
ting and other related methods should be applied to show the roughness and theory of 
interval analysis more accurately. The whole calculation work should be combined 
with the minimum set point traversal method in the traditional network system to 
accurately represent the two digits. When finding the next minimum set, the dynamic 
data is released comprehensively. At the same time, the dynamic array should be 
comprehensively layered with the method of intelligent force calculation and segmen-
tation theory, so that the reliability of computer network system can be realized. 

3 Strategy analysis of computer network reliability based on 
intelligent computing  

According to the above content analysis and exploration, it can be seen that under the 
form of intelligent computing, the application of computer network and other related 
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systems to improve the reliability of network operation is of great value (see figure 2). 
It is necessary to fully understand the relevant factors affecting the reliability of com-
puter network and strengthen the scientific control of various details. Through scien-
tific network management, better reduce the external factors on the computer network 
reliability of the adverse impact, so that through the application of a variety of theo-
retical methods, make the overall operation management more scientific [4]. Generally 
speaking, in the process of showing specific strategies and other contents, we mainly 
elaborate the contents as follows. 

 
Fig. 2. Computer Network Reliability Research 

3.1 Fully improve the scientific design of computer network hierarchy 
architecture 

In the process of setting up the computer network system, more advanced and suitable 
network equipment should be equipped. In particular, the advanced nature of network 
hierarchy and architecture should be considered. Through the optimization of the 
architecture system, we can better understand the basic performance of the network 
equipment. The overall network hierarchy design should reflect the basic form of 
distributed network service. Through the design of scale high speed network layer, the 
glass model is comprehensively applied and expanded [5]. With the overall increase of 
network nodes in the future, the network capacity will be effectively expanded, and 
the daily operation and management requirements will be clarified. 

3.2 Pay attention to the scientific realization of fault tolerance ability of 
computer network 

Of course, it is very important to strengthen the fault-tolerant design of computer 
network system and analyze the specific guiding principles in detail. Generally speak-
ing, it is necessary to comprehensively implement relevant principles such as parallel 
backbone and dual network center according to the specific needs of colleges and 
universities, and comprehensively demonstrate the following strategies: First of all, it 
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is necessary to better understand the basic requirements of user terminal equipment 
and server connection, actively connect them to the computer network center, and 
better grasp the management requirements of parallel computer network and redun-
dant computer network center. Secondly, more accurate grasp of the wide area net-
work within the scope of the data link and router connection of the basic require-
ments. Even if a fault occurs during data transmission, local network users are not 
affected. Thirdly, it is necessary to give full play to the advantages of hot swap and 
hot swap of network equipment and actively grasp the flexibility of networking mode. 
Without cutting off the power supply, timely understand the cause of the failure, re-
duce the scope of the failure, and further improve the relevant ability of the computer 
network for a long time. Finally, multiple processors should be used to improve the 
fault-tolerant ability through special design, and separate systems should be integrated 
into the overall fault-tolerant operation to make the function of network management 
software play more quickly. 

3.3 Pay attention to the adoption and implementation of multiple redundancy 
strategies 

In the process of optimizing and displaying the basic performance of computer net-
work system, it is very important to take redundancy measures actively and improve 
the fault-tolerant design of computer network. Generally speaking, to make clear the 
basic requirements to reduce the failure time, understand the problems in computer 
network management, to avoid the actual measures to implement the process of data 
loss error or the whole system paralysis and other bad problems. For example, redun-
dant users can be closely linked to the data link in the center of the computer network, 
so that the computer network is not affected by other failure factors (see figure 3). 

 
Fig. 3. The function broadcast of the computer network system 
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4 Changes in network reliability after specific strategies are 
applied to campus network systems 

Through the analysis of the above strategies, we apply the scientifically designed 
computer network hierarchical structure and the system with improved fault tolerance 
to the campus network of our school. We have made detailed data records and statis-
tics on the operating failures of the campus network system in the past two years (see 
table 1). From the statistics in the above table, it is not difficult to see that the num-
bers of campus network terminal equipment failures, server failures, network equip-
ment failures, and network operation failures have gradually decreased since the first 
quarter of 2021. This shows that the overall reliability of the campus network is ris-
ing. 

Table 1. Fault Statistics of Campus Network System after Intelligent Optimization 

Fault 
Type Subtype 

Quarterly failures 
2021 2022 
Q1st Q2nd Q3rd Q4th Q1st Q2nd 

Terminal 
equipment 
failure 

Host Motherboard Failure 8 6 7 5 4 1 
Host Graphics Card Failure 3 1 3 2 0 0 
Host Power Failure 8 8 7 6 3 2 
Host network card failure 3 3 0 2 0 0 
Display Circuit Failure 2 1 1 0 0 0 
OS issue 6 3 3 6 3 2 
System abnormality caused by 
viru 106 108 89 56 43 18 
Other hardware failure 18 16 8 3 2 1 
total 154 146 118 80 55 24 

Server 
Failures 

Server hard drive failure 1 2 1 1 1 0 
Server power failure 1 0 0 1 0 0 
Server network card failure 0 1 0 0 1 0 
OS issue 0 0 1 0 0 0 
System abnormality caused by 
viru 4 5 2 2 1 1 
Other hardware failure 4 1 1 0 0 0 
total 10 9 5 4 3 1 

Network 
equipment 
failure 

Switch CPU temperature is too 
high 1 1 1 0 0 0 
Switch port failure 6 6 8 6 4 1 
Switch power failure 1 0 1 0 0 0 
Optical module failure 0 1 0 0 0 0 
Ethernet board failure 0 1 1 0 0 0 
total 8 8 10 6 4 1 

Network 
running 
fault 

Switch configuration error 4 2 1 0 0 0 
Optical fiber line fault 4 2 1 0 0 0 
Optical stranded jumper fault 12 6 5 1 0 0 
PC configuration error 2 3 3 1 1 0 
Network congestion 3 3 2 1 1 2 
total 25 16 11 3 2 2 
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5 Conclusion 

In the process of exploring the reliability of computer network system and other relat-
ed issues, combined with the basic requirements of intelligent computing, the basic 
points in the operation of various system details are better explored. Through the 
analysis of dynamic data, the overall operation speed can be optimized, and the spe-
cific object segmentation theory method can be comprehensively applied while grasp-
ing the operation function. However, there are few studies on the evaluation methods 
of computer network reliability test results. The more commonly used method is the 
comprehensive evaluation to summarize various types of data. Specific methods in-
clude analytic hierarchy process, grey relational degree method, artificial neural net-
work method, entropy weight method, etc. But these methods cannot provide quanti-
tative evaluation results. Therefore, the evaluation method occupies a very important 
position in network reliability research, and it is also the direction and key point of 
future research. 
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