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Blockchain, as the application of distributed computing and data storage, point-to-point transmission, encryption algorithm,
consensus mechanism, and other technologies, has become an important hotspot of data technology in banks, securities, and
other Internet enterprises. In view of the problems of delay and large throughput in the current intelligent interconnection
system of block chain, this paper proposes an optimization method of intelligent interconnection of block chain technology, so
as to improve the performance of the system. In this paper, firstly, the development of intelligent interconnection and the
related concepts of intelligent interconnection system optimization are put forward. Then, the related algorithms of blockchain
are proposed, including the consensus algorithm of blockchain and the throughput delay algorithm of blockchain. Finally, in
the experimental part, the blockchain technology is deeply studied, and the advantages and internal structure of blockchain are
clearly analyzed. Then, by comparing the consensus of blockchain to optimize intelligent interconnected system and
comparing blockchain technology with ordinary technology to optimize intelligent interconnected system, it is concluded that
blockchain plays a positive role in optimizing intelligent interconnected system and also promotes the optimization of
intelligent system. Therefore, we should introduce the related technologies of blockchain into the optimization of intelligent
interconnection system, and its blockchain technology analysis can make up for the shortcomings of intelligent interconnection
system. It also shows that blockchain technology is suitable for many information research fields and plays an irreplaceable
role. The blockchain system consists of six different hierarchies, mainly network data layer and blockchain consensus layer.
The data layer mainly encrypts the data related to blockchain. The consensus layer recognizes the main algorithms of
blockchain, which can encapsulate the network information nodes of blockchain. Therefore, when blockchain carries out
relevant information analysis algorithms, it mainly relies on blockchain consensus algorithm. It is beneficial to analyze the
complex information of the system and promote the optimal development of blockchain.

1. Introduction

Blockchain is an open and distributed data store that records
transactions securely, permanently, and very efficiently. Like
adopting more Internet technologies, the adoption of block-
chain needs extensive coordination, and the author needs to
describe the possible path of blockchain. Finally, it proposes
how to optimize the intelligent interconnection system based
on blockchain, so as to explain how the basic blockchain has
a firm foothold and how the blockchain operates [1]. Block-
chain is reliable and stable and can provide a new and cost-
effective way to record transactions. It is proved that the lon-
gest chain of blockchain is a perfect equilibrium, and there is

no bifurcation in the equilibrium path, which is in line with
the pioneering viewpoint. However, we also clarify that block-
chain game is a coordination game, which opens up space for
multiple equilibria. We prove that there is branch balance
among different blockchain chains, which leads to isolated
blocks and may also lead to persistent divergence [2].
Blockchain-based applications are widely used in financial ser-
vices, reputation systems, Internet of Things, and other fields.
This paper gives a comprehensive overview of block chain
technology. Firstly, the architecture of block chain is summa-
rized, and the application of several typical consistency algo-
rithms in different block chains is compared. In addition, the
technical challenges and latest developments of packet chain
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are briefly reviewed [3]. It is difficult to unify the standards and
protocols related to interconnected systems widely. This paper
summarizes an access control framework of interconnected
systems based on blockchain technology. The first contribution
of this paper is to provide a reference model for the framework
proposed by= in the goal, model, architecture, and mechanism
specification of interconnected systems. In order to realize the
blockchain model, the blockchain is adapted into a decentra-
lized access control manager. Finally, some limitations of
blockchain research interconnected system are discussed, and
a framework model for further optimizing interconnected
system is proposed [4]. Blockchain has now been applied to
various applications. The difference between blockchain and
traditional distributed database is that it can run in a decentra-
lized environment without relying on a trusted third party.
Therefore, their core technology is consensus, how to reach
an agreement among a group of nodes. For closed intercon-
nected systems, distributed system community has conducted
extensive research on this, but its application in open block-
chain has revitalized this field and led to a large number of
new designs. Finally, the blockchain consensus protocol is sys-
tematically and comprehensively studied to meet this challenge
[5]. Interconnected systems are maturing from the initial stage
and becoming a part of the future Internet. Although there are
access management technologies in interconnected systems,
they are all based on centralized models and introduce various
new technical limitations for global management. The new
architecture is a distributed interconnection system based on
block chain technology. The architecture is supported by veri-
fication principle, and the specific scheme of interconnected
logic system is analyzed. The results show that blockchain tech-
nology can be applied as an access management technology to
the optimization of specific scalable interconnected systems [6].
An intelligent interconnection system is established, and a big
data storage and intelligent platform based on the interconnec-
tion system is developed through intelligent interconnection
data driving and mining. The data of each process and opera-
tion are compared and analyzed horizontally and vertically.
The suggestion of intelligent interconnection system optimiza-
tion is completed quickly and effectively and explores the inte-
gration of information technology, big data technology,
Internet technology, and interconnected intelligent system
technology [7]. Heterogeneous networks in space, air, ground,
and sea have greatly promoted the development of intercon-
nected systems. Therefore, it is very important to build a collab-
orative trust interconnection system to provide the accessibility
and security of the ubiquitous interconnection system network.
This paper proposes a trust evaluation framework between
interconnected systems and Internet of Things devices, which
is used to evaluate trust and select participants with low cost
and high trust to improve data quality and achieve the effect
of optimizing intelligent interconnected systems [8]. Today’s
society is undergoing great changes, and mankind is entering
a great era. This paper puts forward the concept of intelligent
interconnection system, which can cover the essence of con-
temporary change, and it demonstrates that intelligent inter-
connection will become the long-term development trend of
society from the aspects of social needs, evolution of produc-
tion methods, people’s expectations, scientific and technologi-

cal support, and development strategies of major economies.
Suggestions are also put forward on the layout of the times
transformation with intelligent interconnected system thinking
[9]. With the development of the Internet era, people have
studied the measurement and control technology optimized
by interconnection technology with the theme of intelligent
interconnection. In order to adapt to the optimization of inter-
connected systems, China’s Internet system must follow the
open concept and method. There are many ways to optimize
intelligent interconnection systems, such as comprehensive
development of practical applications, integration of intercon-
nection majors, intelligent links, and more scientific and intel-
ligent information detection technologies [10]. In order to
optimize intelligent systems, we draw on our collective model-
ing experience and conduct extensive literature review to
formalize the best practices for optimal modeling of intelligent
interconnected systems. First, it clarifies a set of general princi-
ples that can be used to guide the analysis based on intercon-
nected systems. To help implement the guiding principles, we
outline and explain the key steps of optimizing interconnected
systems in the modeling process, including how to formulate
research problems, set up intelligent systems, consider appro-
priate model characteristics, conduct and improve analysis,
quantify uncertainties, and exchange insights to optimize intel-
ligent interconnected systems [11]. Intelligent interconnected
system optimization has different applications and challenges.
Among them, location information system is one of the key
technologies to improve the optimization of intelligent inter-
connection system. However, it is a very difficult problem to
optimize the best computing technology of intelligent intercon-
nected systems. The purpose of this paper is to fill in the blank
of choosing appropriate computing technology in the optimi-
zation of intelligent interconnected systems. The aim is to pro-
vide a better understanding of current research trends in this
field of interconnected system optimization [12]. The recent
trend of optimization of interconnected and shared systems
begins to create a revolutionary paradigm shift for the optimi-
zation of interconnected systems in the next few years. In this
paper, the optimization decision framework is proposed by
considering the system optimization level, aiming at analyzing
the challenges and opportunities of interconnected system
optimization in recent years. And through the construction of
interconnection network, the model of mathematical linear
programming is used to compare and optimize the intercon-
nection system [13]. Each interconnected system will take mul-
tiple readings to produce data streams, which will be stored in
the system’s mass memory and then transmitted to the system
database through a specific protocol. In this paper, a model-
based optimization method for interconnected systems is pro-
posed from the aspects of system parameters, mass storage
configuration, and system transmission bandwidth allocation
[14]. Combined with the current situation of Internet, this
paper analyzes the current situation of interconnection system
optimization by using the method of correlation analysis. This
paper systematically studies the development history of block-
chain in China and analyzes the gradual improvement process
based on the functions and characteristics of blockchain inter-
connection system. This paper discusses the characteristics and
shortcomings of the financial blockchain interconnection
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system in detail and analyzes the optimization scheme and
decision-making of the intelligent interconnection system from
the perspective of technological innovation [15].

2. Related Concepts of Intelligent
Interconnected System Optimization

2.1. Development Characteristics of Intelligent Interconnection.
We started from the traditional industrial age, experienced
the information age and entered the intelligent network age.
The traditional industrialization period is characterized by
mass production as the economic and social development
model. The network age is characterized by information revo-
lution. We have entered the intelligent age of the Internet.
Based on the Internet, abundant information, artificial intelli-
gence, and technological revolution are the three major ele-
ments of comprehensive innovation and progress. During the
era of intelligent Internet, we have undergone major changes
in design innovation and upgrading. Innovative design is an
important witness and innovation in today’s era. In the future,
we will formulate corresponding development strategies and
important contents of implementation methods. The develop-
ment of intelligent technology and economy is based on the
revolution, information, and artificial intelligence technology
in the network age. In the era of transformation from tradi-
tional industrialization to intelligence, automation and infor-
mationization have arrived. After years of accumulation, new
production, lifestyle, innovation, connection, and promotion
have undergone profound changes at the bottom, resulting in
new industries, new business models, and technological prog-
ress, new technologies and technological progress. Intelligent
Interconnect Point Manufacturing System is based on a large
amount of data support, Internet, and intelligent computing
technology. It is an intelligent system with mass customization
and flexible production. Digital process, including high tem-
perature data and intelligent production, serves the demand
and quality of various new products and services. We then start
using data and creating intelligent connections based on high
data, artificial intelligence, and Internet connections. User
connection, data conversion, and intelligent manufacturing
interface are industrial, and real life is better. Intelligent inter-
connection era is the interface standard of communication pro-
tocol and data interaction. It combines cloud computing with
data applications, collects and processes data, analyzes data,
and imports images, scenes, software and hardware, and data,
networks and widely used data. This also leads to the diversity
of industrial design. Industrial design is mainly based on the
changes of processing methods and machines and the relation-
ship between people and objects and objects and objects. The
characteristics of intelligent interconnection are shown in
Figure 1. Intelligent interconnection mainly develops in three
aspects, namely, performance development, function develop-
ment, and architecture development. Among them, the devel-
opment of intelligent interconnection is the key indicator of
intelligent technology. The development direction of perfor-
mance includes high speed, high precision, high efficiency, flex-
ibility, process complexity, multiaxis, and real-time intelligence.
The main trends of functional development are graphical user
interface, visualization of scientific calculation, diversification

of interpolation and compensation methods, built-in high-
performance PLC, and application of multimedia technology.
System development mainly includes integration, modulariza-
tion, and networking.

Figure 1 may have the characteristics of intelligent inter-
connection, and the mode of production is personalized and
customized, which is unique to the needs of users. Lifestyle is
characterized by active choice and scene experience, which
embodies intelligent selectivity and scene experience effect,
and pays attention to life intelligence. The way of judgment
is the dynamic change of innovation elements, which reflects
the changing scenario application with the change of condi-
tions. The connection mode is mainly data and information
links, with intelligent selection effect. The driving mode is
mainly manifested in the domestic demand of information,
data and talents, which is the basis for achieving growth.

2.2. Application in the Age of Intelligent Interconnection. Peo-
ple-oriented intelligent design, cloud computing, large-scale
data computing and interconnection, artificial intelligence as
the core, ecological interconnection and intelligent computing
as the core, the interconnection and integration of intelligence
and artificial intelligence, and the integration of the Internet
make virtual industrial design and manufacturing face a
dilemma and change dramatically. The rapid development of
industrial intelligence technology has brought new challenges
to today’s designers, and we must face up to the challenges of
artificial intelligence design innovation. Among them, Ali and
JD.COM intelligent robots have made great progress in user
data analysis, image generation, and intelligent push based on
user data. To realize big data artificial intelligence, computa-
tional intelligence is the expression of sensory abilities such as
vision, hearing, and touch. Using advanced technologies such
as speech recognition and pattern recognition, the physical
world signals are mapped to the digital world through cameras,
microphones, or other sensors, and then the information is
moved to the memory and cognitive design level. In this pro-
cess, interface design is very important. The collection of these
data, a large amount of artificial intelligence data supports these
computers. With the rapid development and application of
cloud computing, the development of artificial intelligence
can further promote the Internet. The development of robot
and other application technologies, which adapt to the mecha-
nization of intelligent human in ms and get rid of human
intervention and control, is very important to the work in edu-
cation, medical treatment, agriculture, industry, military affairs,
logistics, space coordination, and other fields and is expected to
provide the most direct service in the future intelligent health
and robot production. This intelligent design and development
network has great innovation space and needs a large number
of designers.We often hear that blockade poses a threat to tech-
nology. Blockade interconnection technology is an indispens-
able intelligent interconnection in intelligent interconnection
systems. Innovation often replicates complex problems, and
feedforward protection can effectively solve the problems.
When the engineer loads the optimization information into
the intelligent integrated block design, others can directly load
the response model. Obstacles to cooperation past goals can
only be achieved by one person or a small team. In the future,

3Wireless Communications and Mobile Computing



plans are likely to be documented as more people take part in
lockdown, with every project documented. The supply bottle-
neck in the supply chain can process and synchronize data.
In the era of intelligent interconnection, technological innova-
tion is emerging, and the Internet and cloud computing will
have a far-reaching impact in the future. The technological rev-
olution has entered all aspects, and many production organiza-
tions of human society will undergo changes.

2.3. Concepts Related to Intelligent Interconnection.Nowadays,
the intelligent trend of everything is very fast. Intelligent inter-
connection of floor products in automobile, home, education,
health, finance, and other industries, especially in the fields of
Internet transportation, personal health, and smart home, has
achieved remarkable results. With the advent of Internet intel-
ligence era, it not only affects “intelligent” applications but also
affects “intelligent” Internet and Internet terminals. The intel-
ligence of Internet can be understood as wireless+artificial
intelligence. Compared with traditional wisdom, intelligent
network emphasizes “connection”. It is not a simple connec-
tion, but it is related to users’ attitudes and environmental fac-
tors, not one-sided, but continuous; the interruption of genius
contains the connotation of “society” and positive thinking on
environment and space. For example, the handwheel has a
detection unit that evaluates the test result in combination
with the physical characteristics of the user. We must ensure
that our citizens can live in Europe. With the advent of Inter-
net intelligence era, it not only affects “intelligent” applications
but also affects “intelligent” Internet or Internet terminals. In
the interconnected environment, empirical design is carried
out for different software and hardware environments, and
different time points and different structural characteristics
are studied. At present, the design should pay more attention
to user behavior, needs, and experience and make the design
more suitable for specific environment and user needs on
the basis of subsequent design. In an era of intelligent inter-
connection design that transcends form and media, it presents
an orderly development, paying attention to the personalized
needs, and humanization of users. But because there is no sys-
tem, interrelated environments are independent. They exist in
time, space, humanity, and creativity. Under such conditions,

a large ecosystem of sharing information and information has
been formed. The related technologies of intelligent intercon-
nection are shown in Figure 2. Intelligent technology in its
application is mainly reflected in the computer technology,
precision sensing technology, and GPS positioning technology
integrated application. With the increasingly fierce competition
in the product market, the technical advantages of intelligent
interconnection have been well used in practical operation
and application, which are mainly manifested in greatly
improving the working environment of operators and reducing
the work intensity, improve the operation quality and work effi-
ciency, some dangerous occasions or key construction applica-
tions have been solved, environmental protection and energy
saving, the automation degree and intelligent level of the
machine are improved, the reliability of equipment is improved,
and the maintenance cost is reduced. Intelligent fault diagnosis
is realized.

2.4. Concepts Related to Optimization of Intelligent
Interconnected Systems. Intelligent interconnection system opti-
mization is a means of system analysis terminology and com-
puter terminology. It reduces the use of computers, changes
the working mode, eliminates unnecessary interference, makes
equipment more efficient, optimizes files, makes data read and
write faster, reduces unnecessary hardware systems, and
reduces the use of equipment. Intelligent optimization of the
Internet can certainly affect the stability of the system to a cer-
tain extent, but it is harmless to the hardware. Optimization
refers to finding one or more metrics in many scenarios or
parameters in some cases to achieve the best or minimum per-
formance. The optimization of interconnection system is widely
used in signal processing, image processing, production sched-
uling, task allocation, pattern recognition, automatic control,
andmechanical design. Optimizationmethod is amathematical
solution, and various optimization methods have been widely
used, resulting in huge economic and social benefits. Practice
has proved that by improving the process, reducing energy con-
sumption, rationally utilizing resources, increasing the number
of equipment, and improving the system efficiency. This effect
is most prominent in many complex economic disciplines such
as electronics, communication, computer, and automation. In

Production mode: personalized and
customized

Intelligent
interconnection

Lifestyle: Active choice, scene experience

Judgment mode: dynamic change of
innovation elements

Connection: Data and information links

Driving mode: information, data and talents

Figure 1: Characteristics of the era of intelligent interconnection.
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the face of large-scale optimization problems, traditional opti-
mization methods (newton, simplex method) must go beyond
the search point and cannot complete the search in a short
time, which easily leads to the failure of “joint search”. For
example, many system optimization problems often require
complex and large-scale search to find the optimal or quasi-
optimal solution. For complex interrelated nonlinear system
problems, constraints, and modeling difficulties, seeking effec-
tive optimization algorithm has become an important research
topic. In human life, biota effect is influenced by human or
natural phenomena, that is, by simulating or revealing the
reality and development of life phenomena and processes or
intelligent groups. The specific related algorithms of system
optimization are shown in Figure 3.

3. Related Algorithms of Blockchain

3.1. Consensus Algorithm of Blockchain. The advantages of
blockchain are reflected in central transactions. In the packet
chain system, all users are legal and equal participants, no par-
ticipant can do accounting alone, and everyone can participate
in transaction accounting, information disclosure, transaction
audit, and so on. The most important guarantee is the consul-
tation and consensus mechanism of blockchain. The issues
dealt with by the consensus mechanism include the verifica-
tion of transaction information and the holding of transaction
objectives. First, block chain technology assumes that transac-
tions are executed on nodes that are not completely reliable.
Distributed data warehouse is also faced with network delay,
slow transmission speed, data errors, security issues, and other
issues. Therefore, the basis of consensus is to solve the fault
tolerance problem in unreliable distributed environment.
The basic strategy of block chain technology is to implement
“reward system”. Similarities on other block chain platforms
are different only in reward currency or different amount of

transaction costs. By analyzing the negotiation mechanism
between packet chain and Ethernet space, the distributed com-
puting formula of packet chain can be summarized as follows:
the distributed correlation calculation of blockchain in For-
mula (1) can ensure that the system can reach an effective con-
sensus correctly when there are no more than 1/3 untrusted
nodes. The consensus on blockchain has the validity problem,
and blockchain storage is decentralized, so in principle, it is
each node’s own right to participate in negotiation. Therefore,
in calculating the consensus node of blockchain, it is necessary
to use the correlation coefficient of blockchain to find the dis-
tribution of blockchain.

P X1 = F1ð Þ = h N , F,N1, F1ð Þ = CN1−F1
N−F CF1

F

CN1
N

: ð1Þ

Of course, with the wide application of blockchain tech-
nology, consensus algorithms have been fully studied, and
many other consensus algorithms have appeared. According
to the total probability formula and Formula (1), the distribu-
tion of the number of malicious nodes contained in the second
fragment can be obtained, and the node formula can be
expressed as

P X2 = F2ð Þ = 〠
F1=min N1,Fð Þ

F1=0
P X1 = F1ð Þ × P X2 = F2jX1 = F1ð Þ½ �,

ð2Þ

P Xhð Þ = h N , F,N1F1ð Þ × h N −N1, F − F1,N2, F2ð Þ½ �:
ð3Þ

The k-th blockchain means that the number of blockchain
nodes contained in this slice does not exceed one-third. The

Intelligent
technology

Interconnection
technology

Intelligent
interconnection

Information infrastructure: data center, intelligent
computing center

Converged infrastructure: the information
foundation of artificial intelligence

Innovation infrastructure: Intelligent collaborative
innovation

Informtaion infrastructure: Industrial internet of
things, satellite internet of things

Converged infrastructure: the traditional
foundation of internet

Innovative infrastructure: technological
innovation of network layout

Figure 2: Classification of related technologies of intelligent interconnection.
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blockchain model in this paper is a single-slice takeover
model, so the security of blockchain fragmentation system
means that all slices in blockchain system are secure. There-
fore, this paper defines the security of blockchain system as
the probability that all fragments meet the number of mali-
cious nodes less than one-third. The mathematical expression
is as follows:

Ssystem = P X1 ≤
N1 − 1

3 , X2 ≤
N2 − 1

3 ,⋯, Xk ≤
NK

3

� �
, ð4Þ

Sp = 〠
N1−1ð Þ/3ð Þ

F1=0
::⋯ 〠

Nk−1ð Þ/3ð Þ

Fk=0
P X1 = F1,⋯, XK = FKð Þ: ð5Þ

Formulas (4) and (5) calculate the number of nodes con-
tained in blockchain fragments, in which a mathematical
model is established for calculating the number of nodes,
and the number of distributed computing nodes is proposed.
Therefore, according to the functional relationship of the
mathematical model, it can be concluded that the number of
nodes in the blockchain in Formulas (4) and (5) is determined
by the fragmentation position of the blockchain and the num-
ber of malicious nodes in the blockchain. Among them, the
farther the blockchain is fragmented, the more skilled the
nodes of the blockchain will be.

The correlation coefficient of blockchain consensus distri-
bution is defined as the mathematical expectation of the
proportion of security fragments in the system, and its mathe-
matical expression is as follows:

Stask = 〠
K

h=0

h
K
P H = hð Þ

� �
: ð6Þ

When the blockchain system generates a new block every
other block interval, the average number of tasks contained in
a new block in the i-th block is that the blocks arriving at the
consensus subsystem obey the single-point distribution of
arrival rate. Assuming that the average data volume of a task
is 6 and the block header size is the average size of the new
block in the Z-th partition. Assuming that the Z-th slice con-
tains the edge nodes, according to the calculation formula of
block delay, the calculation formula of the average time for
the consensus subsystem in the I-th slice to reach consensus
on a block is as follows:

Ti
consensus =

1
μ
= Ti

prop + Ti
val + Ti

exe: ð7Þ

Assuming that the time of consensus blocks in the consen-
sus subsystem obeys this exponential distribution, then the
number of blocks A that the consensus subsystem completes
consensus within a block generation intervalW obeys Poisson
distribution, and the probability of reaching consensus within a
block chain interval is as follows:

Sk = P A = kð Þ =
μ2T ′

� �k

k!
e−μ2T ′ : ð8Þ

Taking blockchain consensus as a state, a discrete-time
Markov chain is established. The probability of state transition
when a new block is generated is related to the number of
blocks in the consensus subsystem when each block is gener-
ated and the number of blocks completed by the consensus sub-
system within the block interval. The relationship is as follows:

Sn = Sn−1 + 1 − A 0 ≤ A ≤ Sn−1, n ≥ 1ð Þ: ð9Þ

3.2. Blockchain Delay Throughput. In the new block array of
standard style, the block chain constructor creates T7 space
in each block, resulting in a maximum of 5 max blocks. If
not more than one-third of the malicious nodes are collected,
the garbage in the event nodes can be agreed on the new block.
Therefore, every transaction processed by secure fragmenta-
tion is effective and contributes to the total throughput of
the system. However, in unsafe fragmentation, the number
of malicious nodes exceeds one-third, and honest nodes can-
not reach a consensus on new blocks. The fragmented blocks
generated by this fragmentation are invalid, and the transac-
tions contained are also invalid, so unsafe fragmentation has
no contribution to the throughput of the system. Different
fragments work in parallel, so the throughput of the system
is the sum of the throughput of all secure fragments. Assuming
that the block size generated by the node is S, the average size
of each transaction is Z, and the block header size is 80 bytes,
and then the transaction processing rate of a secure fragment
is S/Z. From this expression, it can be seen that increasing
the block size S and reducing the wide interval between blocks
can improve the throughput of a secure fragment. The values
are shown in the formula.

D = 1
mn

〠
m

i=1
〠
n

j=1
g i, jð Þ − �gð Þ2: ð10Þ

The throughput of blockchain system is defined as the sum
of the throughput of all fragments. The throughput of the sys-
tem can be improved by increasing the throughput of a safe
fragment or increasing the number of safe fragments. The
mathematical expression is as follows: the throughput of block-
chain refers to the throughput calculation formula of the num-
ber of tasks that can be processed per second in the blockchain
system and obtains the blockchain throughput mentioned in
Formula (11). The total throughput is subdivided into

Differential optimization
method

Particle swarm optimization
method

Simulated annealing
optimization method

System optimization
method

Intelligent optimization
method

Figure 3: Related methods of system optimization.
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fragmented throughput. Formula (11) represents the func-
tional relationship between the safe slice throughput and the
total throughput of the blockchain, where the number of safe
slice throughput is proportional to the size of the safe block.

η = 〠
K

i=1
ηi = 〠

K

i=1
δi

Bi − BHð Þ/bj j
TIi

� �
: ð11Þ

Blockchain delay is one of the important performance indi-
cators for evaluating the system, including block delay and ser-
vice delay. Block delay refers to the time taken from the time
when the service is sent to the blockchain network to the time
when the final service is processed; service delay refers to the
time from the time when the service is generated by the termi-
nal to the time when the service is sliced and returned to the
terminal. Compared with the existing edge computing systems,
the proposed scheme adds a consensus process when process-
ing services. In the consensus process, nodes need to exchange
and verify messages and verify block transactions. This means
that the more consensus nodes in a single fragment, the more
information exchanged in the consensus process, which leads
to the longer time to verify these information. Therefore, the
slice size is one of the factors affecting the delay. In this section,
we use queuing theory, Markov chain, and other mathematical
knowledge to model the block delay and service delay of the
fragmentation scheme proposed in this paper. Block delay
refers to the time between the creation of a block by a packag-
ing task and the completion of the final block consensus. Tasks
submitted to the blockchain network will be assigned to differ-
ent fragments, which will be processed and agreed by nodes in
the fragments. The Modeling Process of Block delay in the Liter-
ature. Block delay consists of two parts: block generation inter-
val and consensus time. The expression of blockchain delay is

Ti
Blatency = TI + Ti

con: ð12Þ

Blockchain consensus delay includes message propagation,
message verification, and task execution delay in the consensus
process. Therefore, the mathematical expression of consensus
delay is

Ti
con = Ti

prop + Ti
val + Ti

exe: ð13Þ

It consists of block chain message generation verification
delay, request execution delay, and block propagation delay.
The following is the modeling process of these three parts of
delay. The mathematical expression of blockchain delay for
peer node verification and message generation in the i-th slice
is as follows:

Ti
val =

Miθ + 4 Ni − 1ð Þα
c

: ð14Þ

Because the master node executes the task first, and then
the replica node receives the block and then executes the tasks
contained in it and compares the results, the time for executing
the task needs to be multiplied by 2, that is, the time for execut-
ing the task in the consensus process is shown in the formula.

Ti
exe =

2Miβ

c
: ð15Þ

Replica nodes that do not respond within the specified time
of the blockchain are considered to oppose the corresponding
consensus steps, that is, the new blocks of the blockchain are
considered invalid. The mathematical expression of the propa-
gation delay of the new block is as follows:

Ti
prop = Ti

prepre + Ti
pre + Ti

comm, ð16Þ

Ti
prepre = min max

j≠l

Bi

Rni, jnil

, ε
( )

: ð17Þ

Therefore, the mathematical expression of the total delay of
the new block of the i-th block chain fragment is as follows:

Ti
Blatency = T ′ + Ti

con =
Miθ + 4 Ni − 1ð Þα

c
+ 2Miβ

c
: ð18Þ

The service delay of blockchain refers to the time from the
time when the terminal generates the service to the time when
the service is fragmented and then returned to the terminal.
The service delay can be divided into the transmission time
of request and response and the processing time of request in
blockchain fragmented network. Assuming that the system
contains a total of K slices, the mathematical expression of
the service delay of blockchain is

Di
task =Di

transmitting +Di
processinng, ð19Þ

where the mathematical expression for the transmission time
of the request response is

Di
transmitting =

b
Rmi, j ,ni,p

+ q
Rni, j,mi,p

: ð20Þ

The total service delay of blockchain in Formula (19) is the
time parameter from the initial service delay to the terminal
service delay and the time experienced by the blockchain after
adding the security slicing processing. In Formula (20), the
transmission time of request response is a functional relation-
ship, and the transmission time is transformed into a mathe-
matical inverse function model, in which the response request
time of blockchain is inversely proportional to the best effort
time of processing the secure fragmented complex terminal
process. At the same time, it is proportional to the number of
safe fragments. It shows that the more secure fragments, the
longer the response transmission time of blockchain.

After receiving the request, the master node of block-
chain will verify the signature of the request (average com-
putation amount is 0) and the result of executing the task
(average computation amount). Assume that the processing
time of tasks in the i-th subblockchain system obeys the
exponential distribution, and the processing time of tasks
in the blockchain master node is as shown in the formula.
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Ti
packing =

1
μ1

= β + θ

C
: ð21Þ

According to the average stay time of users in the system
in the queuing theory model of blockchain, the average delay
of tasks in the blockchain packaging subsystem is shown in
the formula.

Di
packing =

1
μ1 − λipacking

: ð22Þ

4. Optimization of Intelligent Interconnection
System Based on Blockchain

4.1. Research on Intelligent Interconnection System of
Blockchain. The characteristics of blockchain technology and
its advantages in solving intelligent interconnected systems
are reflected in the following four aspects: blockchain is based
on decentralized architecture, without central units, and can
be used to provide scalable security solutions. Through the
joint maintenance of distributed nodes in blockchain, the hid-
den dangers of intelligent interconnection and centralized stor-
age are solved. Reliability: because the blockchain is distributed,
there is no single point of failure. This improves the reliability
of the system. In intelligent interconnection, a large number
of nodes ensure the correctness of data sharing through a uni-
fied protocol, so the appearance of malicious nodes will not
affect the whole data sharing system. Cryptocurrency Support:
many technology platforms in the blog chain provide open
and transparent cryptocurrency trading services. All nodes
involved in the blockchain network can access the contents of
the shared chain database to ensure that the open and transpar-
ent data sharing environment between nodes is uninterrupted.
Adopting the unifiedmechanism and encryption technology of
distributed nodes can solve the problem of data interruption in
spelling connection. Through intelligence, the data inmalicious
nodes is difficult to be tampered with, thus ensuring the integ-
rity of the data. Anonymity: using blockchain, each user is
bound to a false address, thus ensuring the privacy of users in
intelligent interconnection systems. Transaction Automation:
through intelligent contract processing, data exchange resource
sharing services are automatically realized without manual
intervention, thus realizing the transformation of contract
problems in intelligent interconnection, thereby realizing the
automatic execution of intelligent interconnected transactions.
It can be seen that the characteristics of blockchain technology
can provide a transparent, safe, scalable, and privacy-protected
environment for intelligent interconnected systems without
central supervision by third parties. The following table shows
the advantages of blockchain technology over traditional secu-
rity technologies in solving the problem of optimizing intelli-
gent interconnection, as shown in Table 1.

When studying intelligent interconnected systems based
on blockchain, there are three different types of blockchain,
which play different roles in the research of intelligent inter-
connected systems. According to the operation mechanism,
blocking chain can be divided into three categories: public
chain, private chain, and alliance chain. Common chain is

an unconstrained and unauthorized distributed reservation
system. Anyone who uses the intelligent interconnection sys-
tem can register as an authorized node on the blocked link
platform and become a part of the blocked link network and
access current and historical data, check the operation or work
certificate in the input block, and participate in mining. The
data in the public chain cannot be changed, that is, when the
data block is created and added to the public chain, it cannot
be modified or deleted, so that everyone can access the data,
but the data cannot bemodified. These blocked foods are often
used to cryptocurrencies such as bitcoin, weights and mea-
sures, and ethereal. Private chain is a restricted type or blocked
chain, which requires a license. It only works in a closed net-
work, and only preselected devices can use packet chain. These
devices are selected with their own permissions and granted to
the block developer when building the block application. Pri-
vate group chains are primarily used to store sensitive data
for private organizations that are used only by people in a par-
ticular organization. This is a central storage system when you
look at the private chain from the outside of the system, but
when you look at each node of the system, the power of each
node in the system is the same. Trade unions are a combina-
tion of public and private chains. These blocked foods are
made up of a group of people who share information. In a con-
nection block, some nodes run as private blocks, and only
authorized users are allowed to access them. Some nodes oper-
ate as common blocks, allowing all users unrestricted access to
data, eventually forming a combined block-connected net-
work. Among them, the classification of blockchain research
on intelligent interconnection systems is shown in Table 2.
By comparing the characteristics of the three blockchain tech-
nology types, we can see from the table that the public chain
has the highest degree of decentralization and openness, and
the largest network scale, but its confidentiality is lower, which
is suitable for application scenarios with high requirements for
trust, security, and durability, such as finance, asset registra-
tion, and voting. Private chain centralization has the best con-
fidentiality, faster transaction speed, and less cost demand, but
its scale is small and the degree of decentralization is low,
which is suitable for internal applications of a single enterprise,
such as database management and audit. Alliance chain is
between public chain and private chain, and its permission
design requirements are oftenmore complex, which is suitable
for joint applications among enterprises.

For the optimization of intelligent interconnection sys-
tem, the architecture of blockchain is generally divided into
six architecture levels. It consists of data layer, network layer,
consensus layer, incentive layer, contract layer, and applica-
tion layer and has network layer, propagation mechanism,
verification mechanism, and consensus layer of different
consensus algorithms of PoW network. The six-tier architec-
ture of blockchain is shown in Table 3.

4.2. Optimization Decision of Intelligent Interconnected
System. In the optimization scheme of intelligent interconnec-
tion system in blockchain, the total cost of intelligent system in
composite mode is better than that in independent mode. At
the same time, the complementarity of block chain is further
utilized, which makes the intelligent interconnection system
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reliable while obtaining the best economic benefits. In addi-
tion, in order to ensure the reliability of system optimization,
by comparing the total cost of intelligent interconnection opti-
mization under the same mode and the same type, it can be
seen that under the blockchain interconnection mode, the
capacity is effectively reduced by supplementing the use of
natural resources. The comparison between intelligent inter-
connected system and intelligent independent system is
shown in Figure 4. As can be seen from the comparison of
intelligent interconnection optimization decisions in
Figure 4, Comparing the optimization degree of node size
and data security in intelligent interconnection system, it can
be seen that the optimization degree of intelligent intercon-
nected system is better than that of intelligent independent
system, but the optimization ability of intelligent intercon-
nected system is only a little better than that of intelligent inde-
pendent system in terms of data reading, user privacy, and
neutral storage. Therefore, optimization comparison shows
that in terms of system optimization, the optimization ability
of intelligent interconnection is higher than that of indepen-
dent optimization. Compared with independent intelligent
interconnected systems, intelligent interconnected systems
improve the overall economic performance of the system.

Compared with when users experience the intelligent
interconnected system, before the intelligent system is opti-
mized, we randomly select 100 users of the intelligent inter-
connected system and investigate and analyze their use of
the intelligent interconnected system, so as to analyze the
relevant options for the optimization decision of the intelli-
gent interconnected system. Among the 100 randomly
selected users, there are trust in the system, update iteration,
security, privacy, personalization, interaction form, reward

mechanism, and interface layout. Among them, users need
to make relative statistics, so as to determine the scheme
and direction of intelligent interconnected systems that need
optimize decision-making. The survey data is shown in
Figure 5. In the part of intelligent system optimization, the
optimization degree in the middle stage of system optimiza-
tion is higher than that in the end stage of intelligent system
optimization in system trust, system security, and system
reward mechanism, and the optimization degree in the end
stage of optimization is higher than that in the middle stage
of optimization in update iteration, system privacy, system
personalization, system interaction form, and system inter-
face layout. It mainly shows that in the process of optimiza-
tion of intelligent interconnected systems, most of the places
are getting better and better, and only a few of them are
missing after optimization. It shows that in the process of
optimizing intelligent interconnection system, attention
should be paid to combining the missing parts.

According to the related contents of intelligent intercon-
nected system optimization, randomness and fuzziness are
two main forms of uncertainty of intelligent interconnected
system. Therefore, the optimization decision of intelligent
interconnected systems is often a multiobjective, multilevel,
and multistage system optimization decision-making pro-
cess. The relationship among decision objectives, con-
straints, and object attributes is also very complex. The
basic principles of optimal decision-making for intelligent
interconnected systems are optimization principle, system
principle, full information principle, feasibility principle,
and group decision-making principle. Optimization princi-
ple is an important decision-making principle. However, in
practical applications, many problems have no optimal

Table 1: Performance comparison between blockchain and traditional technology.

Intelligent interconnected
system data

Traditional technical solutions Blockchain technology solutions

Node cooperation problem Supervision by trusted third-party institutions
Incentive mechanism based on credit and

cryptocurrency

Node trust problem The central node endorses credit for all nodes Nodes prove their trust

Centralized storage problem Data storage system relying on central node
Decentralized and maintained with distributed

nodes

Data flow problem Centralized organization establishes firewall
Encryption algorithm is used to ensure the integrity

of data flow

Privacy leakage problem
Nonpublic anonymous authentication of

centralized institutions
Anonymous asymmetric encryption to protect

privacy data

Table 2: Classification and comparison of regional chains.

Contrast item Public chain Private chain Alliance chain

Node size Whole network node Private node Partial node

Data reading Arbitrary read Restricted read Restricted read

Confidentiality Low Gao Higher

Degree of openness Completely open Full encryption Partially open and partially encrypted

Degree of centralization Decentralization Centralization Semi-centralization

Consensus mechanism PoW RAFT PBFT
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Table 3: the meaning and role of each level of blockchain.

Correlation
hierarchy

Definition The role of intelligent interconnected systems

Data layer
The data layer includes the structure of connecting additional data

blocks and related technologies
Realize the storage security of intelligent

interconnection

Network layer
The network layer has allocation mechanism and verification

mechanism
Build a model to obtain the messages needed by

intelligent interconnected systems

Consensus layer It is the core technology governance mechanism of blockchain
Intelligent interconnected systems can be
maintained through computational updates

Excitation layer
Mining mechanism (how much contribution is made and how

much reward is received)
Encourage nodes to participate in the security

maintenance of intelligent interconnected systems

Contract layer
The control of blockchain process can be carried out through the
contract layer and controlled through the language specified in the

contract

Make the intelligent interconnected system have
the characteristics of autonomy and

decentralization

Application layer Analyze the application of use case deployment blockchain
Creating resources, the development of intelligent
interconnection system has entered a new stage
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Figure 4: Comparison of optimization decisions of intelligent interconnected systems.
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Table 4: Optimization methods corresponding to intelligent interconnection optimization decisions.

Optimal decision-making method of
intelligent system

Corresponding methods for optimization of intelligent interconnected systems

System efficiency method Cognitive evaluation of the system in a larger system in an intelligent interconnected system

Analytic hierarchy process
Through the comprehensive judgment and analysis of the components of the intelligent

interconnected system, the intelligent interconnected system is applied to practice

Data envelopment analysis
The evaluation of intelligent interconnected systems is multi-input and multioutput decision,

and the relative efficiency of interconnected intelligent systems is improved

Intelligent computational decision method
Using information technology artificial intelligence to improve the optimization of intelligent

interconnected systems

Group decision theory
Combining communication technology and decision theory, the uncertainty of intelligent

interconnected system optimization is solved.
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Application technology of intelligent system

Intelligent system control

Intelligent system authentication

Homomorphic encryption of intelligent
system

Intelligent systems contract

Group decision theory
Intelligent computational decision method

Figure 6: Comparison of optimization decisions of intelligent interconnected systems.
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solution or cannot find the optimal solution. Therefore,
according to the basic principle of “optimizing satisfaction
degree”, it is very necessary to find satisfactory solutions, fea-
sible solutions, and even low-quality solutions. Among them,
the optimization decision-making methods and applications
of intelligent interconnected systems are shown in Table 4.
At present, intelligent computing methods have been widely
used in many fields such as logical reasoning, classification
decision-making, and global optimization. Based on the prin-
ciple of clarifying concepts and principles, touching the fron-
tier development and paying attention to applying what you
have learned, this paper systematically introduces the con-
cepts, principles, models, and typical application examples of
commonly used intelligent computing methods in four units:
fuzzy computing, neural computing, evolutionary computing,
and swarm intelligent computing. This book can be used as a
teaching material for graduate students and senior undergrad-
uates majoring in control science and engineering, computer
science, and information science, as well as a reference for uni-
versity teachers, researchers, and engineers engaged in intelli-
gent computing and intelligent decision-making.

With the development and perfection of capital and steps,
the development of intelligent interconnection technology in
China is deeply analyzed. Research shows that large-scale intel-
ligent interconnection technology will become a new economic
model, as a business model, and build a reliable new social sys-
tem. Because of the concept of intelligent interconnection tech-

nology, the efficiency of intelligent interconnection sensor
scheme and smart camera is declining, and the optimization
of artificial intelligence and intelligent interconnection scheme
can be used in intelligent interconnection technology in this
paper. Therefore, the system optimization decision-making
method of intelligent interconnection is analyzed in detail,
and the technical decision-making of intelligent interconnec-
tion optimization is decided. The analysis results are shown
in Figure 6.

4.3. Intelligent System Optimization Decision of Blockchain.
Blockchain has the characteristics of decentralized and distrib-
uted storage, which can solve the problems of centralized feed-
back and inaccurate feedback in traditional intelligent
connection systems. At present, scientists have done a lot of
research on how to apply blocking links to intelligent inter-
connection. Various application prospects of block circuit in
intelligent connection system are summarized. This paper dis-
cusses the advantages and technical challenges of block link in
intelligent interconnection and proposes an intelligent frame-
work based on block. In the literature, an intelligent intercon-
nection anonymous data merging system based on block line
is studied. The system divides users into a group, and each
group has a special block chain for storing member informa-
tion, uses filters for fast identity authentication, and stores
nodes in the block chain, which improves the security of the
system and has better performance than other schemes. In

Table 5: Comparison of consensus optimization of blockchain.

Blockchain
consensus

Degree of
decentralization

Application
scenario

Security threat
Maximum number of
fault-tolerant nodes

Byzantine
fault tolerance

Resource
consumption

Speed

PoW Completely Public chain
Concentration of
computing power

50% Support Gao Slow

PoS Completely Public chain
Candidate

collaboration
50% Support Medium Quickly

PBFT Semi-centralization Private chain Master node failure 33% Support Low Slow

Raft Semi-centralization Alliance chain Leader node failure 50% Support Low Quickly
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Figure 8: Comparison of optimization effects of blockchain consensus on intelligent interconnection system.
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the literature, a secure anonymous data merging scheme based
on two-block graph is proposed, which provides powerful sup-
port for efficient and secure data mining of intelligent inter-
connection. Although block link has many advantages in
intelligent interconnection, it still has its own limitations. The
contents of optimization of intelligent interconnection system
by regional network and optimization decision of intelligent
interconnection by common technology are shown in Figure 7.

In order to improve the intelligent interconnection block
diagram, there are four consensuses. Different application sce-
narios need to choose different consensus algorithms. The
application scenario of this paper is the optimization of intel-
ligent interconnection system. In the intelligent interconnec-
tion system, in order to ensure the stable and safe operation
of the system, it is necessary to analyze massive data to make
the data information time-sensitive. Therefore, if blocking
technology is applied to the security of intelligent interconnec-
tion systems, a simpler and faster packet protocol algorithm is
needed. The consensus comparison of blockchain is shown in
Table 5.

In order to study the performance optimization comparison
of blockchain consensus on intelligent interconnected systems,
we put the four blockchain consensus PoW of blockchain,
PoS, PBFT, and Raft optimize the intelligent interconnection
system, respectively, so as to obtain the optimization effect of
relevant blockchain consensus on the intelligent interconnec-
tion system. We set the total optimization degree as 100, which
is divided into five grades. The optimization effect of 80-100 is
excellent, the optimization effect of 60-80 is good, the optimiza-
tion effect of 40-60 is average, the optimization effect of 20-40 is
poor, and the optimization effect of 0-20 is very poor. In the
optimization of intelligent interconnected systems, it is gener-
ally divided into artificial intelligence and relative optimization
of interconnected systems. After experiments, the experimental
results are shown in Figure 8. Figure 8 is a comparison of arti-
ficial intelligence optimization and interconnected system opti-
mization results for PoW, PoS, PBFT, and Raft in blockchain
consensus. Comparison shows that the optimization effect of
artificial intelligence on PoW is higher than that of intercon-
nected systems, but the optimization effect on PoS and Raft is
significantly higher than that of artificial intelligence. Therefore,
the comparison shows that the optimization effect of intercon-
nected systems is relatively good. Overall, combined with artifi-
cial intelligence and interconnected systems, PoW and Raft are
easier to optimize than PoS and PBFT.

5. Concluding Remarks

Blockchain is a decentralized network, in which intelligent
interconnection systems can easily obtain information. Intelli-
gent interconnection is the key system in the future, which
not only provides stable and feasible services but also efficient
and reliable services, but it also relies on frequent data collection
and interconnected data links, which brings spatial challenges.
The optimization of intelligent interconnected systems becomes
important. In this paper, it is proposed that blockchain has the
characteristics of optimizing the data of intelligent intercon-
nected system, and the decentralized structure naturally solves
the optimization problem of intelligent interconnected system.

In order to optimize the intelligent interconnection system, this
paper combines the new blockchain technology with intelligent
interconnection data and replaces the traditional centralized
storage structure with decentralized data storage structure.
Intelligent interconnection system brings many conveniences,
but it also bringsmore and wider data threats. At the same time,
we make good use of the advantages of extensive blockchain
data to improve the data of intelligent interconnection system.
Therefore, under the premise that blockchain develops so rap-
idly, we shouldmake rational use of the characteristics of block-
chain to help optimize the system.
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