
Acta Technica 62 No. 2A/2017, 415–424 c© 2017 Institute of Thermomechanics CAS, v.v.i.

Network computing principle and
application analysis based on

distributed peer-to-peer

Lei Liu1

Abstract. The development of network computing principle based on distributed peer to
peer is very important for the improvement of computer operation function. In order to improve
the relative theory and technology of computer industry in our country, the principle of network
computer based on distributed peer to peer was recognized in this paper. CPF technology was used
as an example of this research, and the network computing algorithm was applied to the actual
network operation process. The results show that the distributed peer-to-peer network computing
principle has a great positive impact on the efficiency and accuracy of the computing process. The
conclusions provide a theoretical support for the development of network computing technology in
China, as well as s significant reference for the progress of China’s overall economic industry.
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1. Introduction

With the rapid development of the world economy, a lot of innovative sciences and
technologies have been gradually developed in people’s productions and lives, and
have played a certain role in promoting the development of various industries with
the combination of related enterprises and fields, and have had a positive impact.
Among them, the development and application of computer network technology is
one of the important technologies for the rapid development of science and technol-
ogy in the current era. This research is mainly aimed at the computation principle
and application of network computer technology, the purpose is to provide a the-
oretical basis for the development and progress of China’s computer industry and
provide a technical support for the improvement of the comprehensive economic level
of our country.
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2. State of the art

Computer technology has more data information, so that a lot of industries can
further analyze the status and trend of development through the analysis on the
relevant data information [1]. Because of the support of a large amount of data and
information, the industry can rely on the analysis of basic data in the process of
development to sum up the pros and cons of each link of the development of the
industry, so that it is of great significance and influence to the development plan and
the target formulation of the industry. And the application of computer network
technology in real life breaks the restriction of time and space better, which makes
the exchange of information among various sectors increase, and provides more com-
munication ways for the interactive development of enterprises [2]. Furthermore, it
also can promote enterprises to communicate with related technologies and theories,
and promote the development and improvement of related technologies too, so as
to rectify their shortcomings, further enhance the overall strength and progress of
enterprises and provide certain data supports and scientific basis [3].

Through the use of the computer network industry, there have been many major
changes in the mode of development happening quietly in many industries, which
are very important for the development of the industry itself and the promotion
of the country’s comprehensive strength [4]. With the rapid development of com-
puter network technology, more and more enterprises and areas begin to apply this
technology into the operation process of traditional industries, at the same time,
the characteristic of data sharing of the computer network information technology
promotes the development of the industry [5]. However, while each industry makes
great progresses, it also requires further improvement and promotion of computer
network technologies and theories, especially for the emergence of new innovation
areas with more advanced development levels nowadays. The demand for computer
network technology has gradually increased, which requires that the computer hard-
ware facilities should be more perfect. The computer’s speed and data transmission
are more efficient, and then it has more accurate computing methods, thus promot-
ing its own development [6]. In this trend, the upgrading of the computer network
principle and theoretical improvement has gradually become one of the important
subjects in the research of computer technology in the world. Only by a better
investment in the subject of human and material resources, can we make the de-
velopment of computer network technology continue to analyze its shortcomings.
And it can also improve the related operation principle, so as to realize the win-win
situation of computer network technology and other industries [7]. The application
of computer network technology in China has gradually matured, and the develop-
ment of computer technology has also provided a certain technical support for the
progress of various industries in China.

2.1. Methodology

With the continuous improvement of China’s comprehensive economic level, all
the industries in our country have been developed to a certain extent, and the
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introduction of computer network technology has greatly promoted the progress of
various industries in China (Fig. 1).

Fig. 1. The development of computer technology

Various industries in our country have begun to combine the theory and tech-
nology of the computer with the traditional way of development of the industry
gradually, which has brought more positive influences to the further improvement
of the comprehensive level of the industry [8]. As the basic information and data in
China’s industry continues to rise, the amount of data continues to expand too, so
that the analysis and processing of a large number of data resources have become an
important research content of the industry. This requires computer network tech-
nology to support large data systems. And because of the increasing interaction
among different industries, the importance of the exchange of basic information that
is related to the industry has become a major way for all sectors of the industry to
develop together. In the development of these industries, they use network computer
technology to share their basic information by remote transmissions, so that more
data resources can be excavated in many ways, which further realizes the efficient
use of data resources and reduces the waste of relevant resources and information
[9]. The development of computer network technology also further breaks down the
restriction of time and space between different industries and regions, which has a
certain impact on the lower cost of the development of the industry [10]. Through
reading and analyzing the related data, it can be seen that the development of
network computer technology has a great influence on the promotion of the compre-
hensive level of various industries in China. And our country has begun to gradually
put more manpower and material resources into the development of computer net-
work technology, and has made some considerable achievements. The researches of
computer network technology in our country are more in the development of com-
puter hardware, and the research and analysis of relative principles are still few, so
that the network computing principle of the network computer cannot be further
analyzed more fully, which indirectly affects the practical application of the related
enterprises in the network computer technology to a certain extent. It may cause
the lack of knowledge about the relevant theories of the enterprise, which cannot
combine the theories and technologies with the development needs of the enterprise,
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so it is extremely detrimental to the development of the enterprise. In this uncoor-
dinated phenomenon, researchers in China have begun to gradually strengthen the
importance of network computing principles, and the relevant theories have been ap-
plied to the actual production activities [11]. Therefore, the purpose of this research
is to analyze the network computing principle and its application status based on
distributed peer-to-peer. The purpose of this study is to provide a scientific basis
for the continuous improvement and enrichment of the computer network theory in
China, and provide technical supports for the comprehensive improvement of the
overall economic level of our country.

In this study, the relevant data was firstly read and summarized, then the network
computing principles based on distributed peer-to-peer and the related concepts were
summarized [12]. Then, based on the related algorithms, the related characteristics
of distributed peer-to-peer computing principles were analyzed (the DCF protocol
under distributed peer-to-peer technology was the object of this study). The model
equations used are as follows:

backoffT ime = Random ∗ aSotTime , (1)

BackoffT ime = [0, CW ]slotT ime(CWmin < CW < CWmax) , (2)

AIFS[AC] = AIFSN [AC] ∗ aSlotT ime+ aSIFSTime . (3)

Here, BackoffT ime represents a distributed peer-to-peer model operation wait-
ing time, SlotT ime is the protocol frame interval, CWmin represents the minimum
contention window, CWmax represents the maximum contention window, AIFS is
arbitration inter frame spacing, AIFSN is arbitration inter frame coefficient, and
SIFSTime represents the minimum time interval between frames.

Based on the full analysis and understanding of the relevant operating mecha-
nism, the advantages of distributed peer-to-peer network computing principles were
further analyzed.

2.2. Result analysis and discussion

With the rapid development of the world economy and the continuous progress
of science and technology, our production and life have gradually entered a new era
of information technology and industrialization with high developments. In this new
era of development, the world’s various industries are constantly receiving the impact
of the development of information technologies. In this context, the rapid develop-
ment of network computer technology has provided positive effects on the progress
of various industries, such as the world’s culture, economy, military, medicine, etc.
[13]. With the rapid development of this technology, many industries are undergo-
ing unprecedented changes and progress (Fig. 2). Nowadays, people’s thinking and
living habits are changing under the trend of constant accumulations of data and
information, and the development of network computer technology is driving the
change and progress of today’s society with a more powerful means. Many scholars
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believe that network computer technology, as the new and contemporary science
and technology, plays a huge positive role in the collection and processing of data
information. With the increasing emphasis on some basic information in various
industries and fields, the combination of network technology and computer technol-
ogy has gradually become the trend of the development of the industry. Especially
the development of the large amount of data of network computer technology has
promoted the progress of people’s society and the development of the industry to a
higher level. Under the influence of computer network technology, the cognition and
achievement of various trades and fields are gradually enriched [14].

Fig. 2. Development of computer and other industries

With the rapid development of the world economy and the continuous optimiza-
tion of the industry, the computer network technology has more massive databases,
and its basic information collection process is more perfect, and it can make further
collection and processing on the relevant data, so as to achieve different client shar-
ing. As a result, it is constantly used in many fields and industries, such as in some
commercial, financial, medical, health and aerospace industries. The development of
these industries can access relatively large basic data information. The development
of the industry and the improvement of the speed and efficiency require all sectors
to introduce the network computer technology and rely on the basic performance of
the technology, so as to realize the sustainable development of the industry. With
the development of the times, the development of computer network technology has
become an important research topic in the development of the contemporary era.
The research of computer network technology has gradually turned from the re-
search of its hardware facilities to the analysis and discussion of the related program
calculation principles [15]. Especially with the development of network computer
technology in various industries and fields, the influence has gradually increased.
Now, many researchers have begun to gradually analyze the principles of network
computer technology. On the basis of many limitations and restrictions of the ex-
isting mechanism, the shortcomings of the original mechanism are improved, so as
to design an operational theory with the relatively perfect systematical analysis.
This provides a certain technical support for the development of computer network
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technology and a scientific basis for the application and combination of computer
technology in other industries. A lot of computer network algorithm operation theo-
ries have been gradually mentioned and applied, and they have brought the cross-age
significance for the quantifiable dimension of human life. The principle of distributed
computer network is a new network computing model that is developed under the
trend of expanding the Internet scale and increasing the bandwidth. The computer
system of each terminal user is connected with each other, and each node in the con-
nection process arbitrarily connects the plurality of lines without any rules. When
a terminal line is damaged and blocked, it can rely on other lines to complete the
use of related functions, so that the computing method can be more accurate and
efficient to complete the sharing of information resources. The distributed technol-
ogy of network computing came into being around 1980. The premise of the design
is to let more users share the resources of some networks, and make the information
run on multiple computers simultaneously. Several of the main techniques designed
are summarized in Table 1.

Table 1. A brief overview of distributed technologies

Distributed
technologies

Brief overviews Technological advantages

1 Grid com-
puting

The large computational prob-
lem is broken up into many
smaller parts, and then they
are executed by a number of
computers

It not only solves large-scale com-
puting problems, but also supports
cross-domain computing, and it
takes full advantages of the large
amount of idle resources of hetero-
geneous computers.

2 Peer-to-peer
technology

It rises as the antithesis of the
C/S model

There are no central nodes in the
model, and the node resources are
equal. Each node can serve as a
resource for the server, and it also
can also serve as a client to apply
resources to other nodes.

3 Middleware
technology

A service program between the
operating system and applica-
tion software that can provide
the running and development
environment for the upper ap-
plication software

It can provide resource sharing
for different distributed technolo-
gies. As an independent and
reusable system software, middle-
ware can calculate resource man-
agement and communication in the
distributed system.

4 Message
passing

A communication mechanism
adopted by a distributed sys-
tem that uses send and receive
primitives to send and receive
messages respectively

Large scale and high performance
and portability. The technology
can be used for parallel computer
writing.

5 Web Service Component programming Whether it runs on the same op-
erating system and whether it is
programming the same language or
not do not affect the communica-
tion between applications.
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The main technical forms are divided into 5 major categories, and each of these
distributed technologies has its own advantages and characteristics that are related
to the technology. Only by analyzing and applying the characteristics of all kinds of
distributed technologies, can it provide a certain theoretical support for the perfec-
tion of the relevant theories and the integration of traditional industries.

Then, the DCF protocol under the distributed peer-to-peer technology was taken
as the object of this study, and the related characteristics were analyzed. First of all,
the mechanism of DCF was explored, and the mechanism was analyzed, as shown in
Fig. 3, and the operation mechanism of the graph was analyzed. The result shows
that the operation model deals with the related data. Thus, in the process of data
transmission, the priority degree and importance of data are further analyzed. It
arranges the channel for the more important data information, thus ensuring that the
priority data information can be further arranged and processed, and it also reduces
the data transmission conflict in the transmission process due to the insufficient
channel, so as to effectively ensure the efficiency and accuracy of data transmissions.
Therefore, this kind of distributed peer-to-peer network computing technology can
effectively realize the transmission and sharing of different types of data information,
which has certain advantages.

Fig. 3. Distributed peer-to-peer computing principles and process diagrams

On the basis of full understanding of the concepts and related theories of PCF’s
distributed peer-to-peer network computing technology, the relation between the
priority level of data information and the access category of data information was
analyzed. The results are shown in Table 2. On this basis, the relevant operational
index data of PCF’s distributed peer-to-peer network computing technology was
further generalized. The results are shown in Table 3.

Through the summarization and analysis of the related distributed peer-to-peer
network computing technology principles, and based on the cognition of theories
and concepts of PCF’s distributed peer-to-peer network computing technology, the
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related data was analyzed, and then the advantages of the application of the dis-
tributed peer-to-peer network computing principle were confirmed. The analysis
results are shown in Figure 4.

Table 2. A summary of the relation between data information priority levels and access categories
of data information

Priority UP AC Designation

Lowest to
highest

0 AC-BK Best Effort

1 AC-BK Background

2 AC-BK Background

3 AC-BK Best Effort

4 AC-VI Video

5 AC-VI Video

6 AC-VO Voice

7 AC-VO Voice

Fig. 4. Analysis of the advantages of distributed peer-to-peer computing

3. Conclusion

With the development of science and technology, the rapid development of mod-
ern technologies has brought great convenience for our productions and lives, so that
people can contact the outside world more easily in today’s era. Network technology,
as one of the important technologies in the development of science and technology
in the present era, has brought great impetus to the change of human lives. In
particular, a large number of data reserves have been better transferred and shared,
which has further realized the maximum utilization of data resources. There is no
doubt that such a process can promote the production and life of the present era.
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Table 3. Related operational index data for PCF’s distributed peer-to-peer network computing
technology

TXOP

AC CWmin CWmax AIFSN For
PHYs
de-
fined in
Clause
15 and
Clause
18

For
PHYs
de-
fined in
Clause
17 and
Clause
19

Other
PHYS

AC-BK aCWmin aCWmax 7 0 0 0

AC-BE aCWmin aCWmax 3 0 0 0

AC-VI (aCWmin+1)/2–1 aCWmin 2 6.016ms 3.008ms 0

AC-VO (aCWmin+1)/4–1 (aCWmin+1)/2–1 2 3.246ms 1.504ms 0

With the development of the times, the demand for network technology continues
to increase, and now the computer technology is beginning to gradually develop
toward a more perfect theory. The development of distributed peer-to-peer network
computing technology is one of the main manifestations of the rapid development
of computer technologies. However, the relative theory of this technology is still
lacking in our country. Therefore, in this study, the related theories and concepts of
the technology were summarized and further illustrated by examples. The purpose
of this research is to provide a theoretical basis for the development of distributed
peer-to-peer computing technology in China, and provide a reference for the progress
of the overall scientific and technological level in China. Because the related theory
of equality is relatively complex, the author’s theoretical level is limited, the result
has certain limitation.
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