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KEYWORDS Abstract The implementation of the “Internet +” policy advocated by the state has also led to
Block chain; rapid development of Internet finance. In order to promote changes in business development mod-
Internet of things; els, as a pioneering work for banks serving the real economy, supply chains are being developed to
Edge computing; address small and medium-sized enterprises. The financing of enterprises, the transformation and
Supply chain finance; development needs of banks themselves, and the promotion of logistics technology. Edge comput-
Commercial bank ing refers to an open platform that integrates network, data processing, storage and application

core functions, and can provide the closest end-of-page service near the object data source to meet
real-time, application intelligence, security and privacy Sexual needs. The core of supply chain
financing is to establish an optimized plan that can effectively control supply chain financing. By
integrating the financing literature of the supply chain, the settlement cost in the supply chain
can be solved. Based on theoretical research, this article analyzes supply chain financing and block
chain technology. Combined with the current specific situation of block chain in supply chain
financing, the management system, cash flow of the supply chain, and risk control system are ana-
lyzed. All parties to the supply chain financing optimize the supply chain financing risk control sys-
tem while reducing business costs and improving corporate efficiency, which greatly reduces the
risks of all parties in the supply chain financing. The block chain Iota environment based on shared
data and advanced data processing has very powerful theoretical and practical significance for pro-

moting the development of commercial banks and enterprises.
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ditional commercial banks. Commercial banks compete with
customers. The capabilities of the company are being rebuilt,
the customer’s development methods and methods must be
rebuilt, and the profit model must be continuously improved.
The development of the financial industry must be fundamen-
tally changed. The new form of private financing, the cross-
border competition between industrial capital and Internet
financing has led to more and more financial themes, and the
richness of financial activities and rapid changes in financial
products have gradually created a broad The financial market
spans multiple levels and fields. At this time, the rapid develop-
ment of big data and cloud computer technology has created
new financing models that are different from traditional
financing. These have promoted changes in business develop-
ment models. As a pioneering work for banks that serve the
real economy, they are developing supply chains. Solve the
financing problems of SMEs, the transformation and develop-
ment needs of banks themselves, and promote the development
of logistics technology. So far, the supply chain has become a
powerful strategic controller, but the current supply chain is
mainly reflected in several original fields, and the business vari-
eties in these fields are relatively short.

Edge computing refers to an open platform that integrates
network, data processing, storage and application core func-
tions, and can provide the closest end-of-page service near
the object data source to meet real-time, application intelli-
gence, security and privacy Sexual needs. The Internet is an
important driving force for the development of advanced data
processing, and it is also the fundamental technology that sup-
ports the realization of the Internet of Things. Its technicians
need computers. For the Internet of Things, the breakthrough
of advanced technology means that many control technologies
will be carried out in the local device instead of the cloud, and
the process will be carried out in the local angle computer sys-
tem. Because it is closer to users, it can also provide users with
quick services and solve individualized needs.

During the “Internet development” period, the integration
of all industries and fields with the Internet has become an
inevitable trend of social development. More companies have
begun to develop in the direction of networked liquidation
and other independent business services, and actively use
new Internet technologies. Integrate common business services
such as payment, transfer, cash management, transaction
financing and asset management, so as to realize the upgrade
from the launch of a single financing service to professional
financial management and measurement funds. From the per-
spective of company cooperation, we can assist the company in
reducing production and operating costs, provide the company
with complete financial services, and realize the company’s
rapid development. It is more convenient for commercial
banks to implement their own strategic transformation, obtain
customer satisfaction, and builds Unique advantages and com-
petitiveness, create a well-known brand and company image,
realize the retention of existing customers and the development
of new customers to achieve sustainable profitability.

2. Related work

In recent years, the rapid development of new block chain
technology has attracted close attention from experts and
scholars and the industry. Literature [1] believes that block

chain is a distributed accounting technology, and its main
characteristics are decentralization and anonymity. Difficult
to manipulate and difficult to operate and controllable. It
can use technologies such as timestamp, encrypted hash, digi-
tal signature, etc., to realize transmission between unknown
nodes in an environment of incomplete trust. Document [2]
records that the use of block chain technology can provide
security for an insecure environment and privacy protection.
Document [3] records that block chain technology has com-
pleted the unreliable exchange of medical data between cloud
service providers. The document [4] records data protection
based on block chain to improve data protection and accessi-
bility in the cloud environment. Literature [5] uses block chain
technology to provide security guarantees for cloud-based
applications. Literature [6] completed a block chain-based
auditable IoT data sharing plan. Literature [7] pointed out that
the data management of security and privacy protection based
on the alliance chain is used for data exchange. In short, the
application of block chain technology in data sharing in the
cloud environment already has a theoretical foundation and
practical development projects. Now, the connection between
block chain and the Internet of Things has been studied by
some experts and scholars. The document [8] records that a
method is based on the network architecture defined by the
block chain, which completes a stable peer-to-peer distributed
network. Every individual in the Internet of Things system can
also work without a trusted third party. Can be interactive.
Literature [9] can use block chain to control and help large-
scale Internet. Internet of Things registration, broadcasting
and TV services, and withdrawal of access permissions through
smart contracts; the Internet of devices enjoys the right to
manage resources, rather than being monitored by a central
agency. The document [10] records pointed out a distributed
control access system based on block chain, which establishes
a smart contract to access certain transactions. Edge comput-
ing is an opposite concept cloud computing. Literature [11]
suggests moving cloud services closer to the end users. The
document [12] records that its central idea is to transfer data
processing and communication resources from the cloud to
the network nodes so that they can serve the computer faster,
which is the edge hub of the mobile network. Respond to
advanced users and reduce some communication delays and
network congestion.

Supply chain financing is the focus of block chain applica-
tion research. As far as the concept of supply chain is con-
cerned, literature [13] refers to the core of supply chain
financing is to establish an optimized plan that can effectively
control supply chain financing. By integrating the financing lit-
erature of the supply chain, the settlement cost in the supply
chain can be solved. Literature [14] pointed out that the supply
efficiency in capital flow is low. Only when there is a liquidity
problem, people will realize the flow of capital, which leads to
the emergence of supply chain financing. Its main research
areas have also expanded from initial financing functions to
capital circulation and financing optimization. Literature [15]
defines supply chain financing as a comprehensive method that
can improve the visibility of the supply chain and control all
connections with capital. Literature [16] believes that the Inter-
net of supply chain financing can reduce the financing costs
and loan qualifications of small, medium and micro enter-
prises. Literature [17] believes that science, technology and
financial tools used to manage the liquidity of supply chains
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can benefit many aspects. From the perspective of information
asymmetry, literature [18] believes that the Internet, big data
and other technologies can reduce costs, obtain customer
information at low frequencies, and ensure the authenticity
of data. Credibility is a technical guarantee to promote the
development of supply chain financing. Based on the viewpoint
of Internet financing, literature [19] pointed out the Internet
“e-commerce supply chain model” and the supply chain inno-
vation method under “P2P”. With the two financial models of
“supply chain financing” and ““online supply chain refinanc-
ing”, the risks of supply chain financing are also very compli-
cated. Literature [20] divides the risks of supply chain
financing into two categories: systemic risks and non-
systematic risks. Systemic risks include macro risks, industry
risks, and supply chain systemic risks, while non-systematic
risks mainly include credit risk, inventory risk and operational
risk. Literature [21] takes the logistics financial system infor-
mation system as the research object and draws conclusions.
Reducing costs and improving efficiency are the most useful
tools to improve corporate governance, based on the block
chain supply chain financing theory. Literature [22] proposed
the use of block chain technology to implement the application
of block chain technology in the supply chain. The literature
[23] pointed out that chain integration refers to block chain
technology that can benefit all links of the supply chain and
improve the overall capability and level of the supply chain.
The new way to integrate the data system of block chain tech-
nology with the supply chain is that information can be shared,
and different companies between the financial department and
the company can be quickly processed.

3. IoT data management model based on block chain and edge
computing

3.1. Overall structure of data management

Fig. 1 shows the IoT data management structure of block
chain and edge computing. The data management structure
includes the consumer layer, which is composed of [oT devices
and advanced computer networks. It is a distributed storage
layer and a block chain layer interface server managed by
the following personnel.

(1) The block chain includes IoT data identifiers and user

license content. The block chain manages all systems

for user access and data analysis. All users can access
the data in the Internet of Things only through the con-
trol access system of the block chain.

The storage layer includes an edge server surrounded by

IoT devices. After the data of the IoT device is gener-

ated, the data is encrypted and signed and stored in

the interface server. The attached file is operated by
the data manager to receive subsequent data requests
and search for related information.

(3) The consumer layer is composed of devices that want to
access IoT data. Users only need to interact with the
nearest user server to obtain the data they need, without
having to think about the specific details of the data
structure, let alone talking about joining the block chain.

@

~

3.2. Distributed storage based on edge computing

3.2.1. Server operating mechanism

The storage architecture of distributed edge computing is
shown in Fig. 2. Each server has 170 layers of K-bucket mech-
anism stack. For k-bucket I, the server storage distance is
[2171,21).

3.2.2. Block propagation delay

Through the computing and storage capabilities of IoT nodes,
the extended delay of block chain is studied, and the comput-
ing and storage capabilities of IoT devices are introduced. The
survival function of the computer function of the Internet of
Things device is X:

F.(x) = Pr(X > x) = {x}g,x>6(.>é (1)

Oc

The probability density function
power X of the IoT device is as follows:

felx) = { x>0, 5

of the computer

0,x <o,

The survival function of the storage capacity y of IoT
devices is as follows:

RO)=Prr0) = 2]z et ()

Assume that the threshold of the computing node of the
computing node is XC, and the threshold of the storage capac-
ity of the consensus node is YC. Then the consensus probabil-
ity of IoT nodes is:

_ , SRV AR
F con = F, ¢ X ¢ F; Y(, = |— _¢ 4
' (Xe) £ (Xe) [0(} LJ (4)
The number of consensus nodes is as follows:
Nl‘:Nan (5)

The expectations of computing consensus nodes are as
follows:

mnm=ﬂm“%x (6)

x¢

-

If the IoT node can be used as a verification node, the pos-
sibilities of using the IoT node as a verification node are as
follows:

Fop =Pr(X, < X< X)Pr(Y, <Y< Y,)
=[Pr(X > X,) — Pr(X > X.)]
“[Pr(Y>Y,)— Pr(Y>Y,)]

— XV - XL‘ N YV - YL’ -
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Expect to check the computing power of the node as
follows:

()

Xe ryt
Lf’ dx

x, X

E(X),,, = (®)

The number of verification nodes is:
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Fig. 2 Distributed storage structure based on edge computing.

Nv = NFver (9)

When the block is s, the formula for the block transfer
delay is:

Typ = glog(N) (10)

In the formula, C is the average channel capacity of each
link. For blocks, the verification delay for a single node is:
sU
Tl,v.b :f_m (11)
Here u is the cycle number information of each CPU, then
the total verification delay of block transfer in the entire net-
work is:

IoT data management system architecture based on block chain and edge computing.

N U
Typ = ans_ (N. — 1);—

fm.('
ﬁlSU +(N(— 1)

E(X)

BisU

= E(Y)

(12)

ver con

So, the average expansion of the block is:
T="Tpp + Tvb + Z(Nz + aN, — 1)‘L-RTT

pisU
E(X)

= E [log(N. + aN, — 1)] + N,

ﬁlsu ver
E(X)

SN 1) +2(N, +aN, — )tgrr (13)

con

3.3. Simulation experiment design

3.3.1. Unstructured data storage

The structuring of data is structure first, followed by adding
data, and first there is unstructured data, and then the struc-
ture is formed after adjustment. Some voices, images, videos,
etc. are encoded according to a specific format. Unstructured
data is too large to be converted into structured data, and is
mainly stored in NoSQL databases. Four kinds of non-
relational databases are analyzed to provide references to
unstructured data sources, as shown in Table 1.

3.3.2. Data routing layer

Based on the data information of each large-scale data plat-
form, this paper selects the conditions for restricting data
sources, as shown in Table 2.

Alexandria Eng. J. (2021), https://doi.org/10.1016/].a¢j.2021.04.079

Please cite this article in press as: L. Wang, Y. Wang, Supply chain financial service management system based on block chain IoT data sharing and edge computing,



https://doi.org/10.1016/j.aej.2021.04.079

Supply chain financial service management system

Table 1 Mainstream non-relational databases.

Classification Mainstream Performance Scalability Complexity Advantage Disadvantage
database

Key-value Redis.Riake Big Big Small Fast retrieval Data cannot support complex

database structures

Column HBase,Casandra Big Big Small Fast retrieval Functionally restrictive

database

Document CouhDB » Big General Small Data structure is not Slow retrieval

database MongoDB strict

Graph database Neo4J,OrietDB General General Big Real-time related Low data scalability

algorithms

Table 2 Constraints of data source description files.

Field Owned storage Do you Is it
location have to unique
Data source name Connect up have to Only
and down
Data collector Connect up Have to Not
and down unique
Data owner Connect up Have to Not
and down unique
Data reference format Connect up Have to Only
and down
Data summary Connect up Have to Not
and down unique
Detailed data description Consecutive Have to Not
unique
Data Format Consecutive Have to Not
unique
Types of data source Consecutive Have to Not
management tools unique

Data source access Consecutive
method

Data access protocol

Have to Only

No need Not
unique

Consecutive

3.3.3. Blockchain layer

The blockchain platform uses the POW consensus algorithm.
Although the security is strong, the consensus speed is slow
and smart contracts are not supported, so it is difficult to meet
the requirements of high-frequency interaction and logical

Table 3 Mainstream Blockchain 2.0.

extension under data sharing. The specific results are shown
in Table 3:

3.3.4. Contract layer

The contract layer is the core of the logical business plan,
which consists of various smart contracts. These contracts
are digital. Through the block chain, it is possible to ensure
the identity of all participants in transaction processing, code
execution, state maintenance and resources. At present, the
maturity of smart contracts in the block chain has changed
greatly. As an important part of the programmability of the
block chain, smart contracts can be related to the development
time and security performance of the system. Table 4 shows
the research status of smart contracts on different platforms.

3.3.5. Presentation layer

The presentation layer is at the top of the architecture, allow-
ing users to visually exchange data from different terminals by
calling the service layer interface. Table 5 shows the technolo-
gies used by different terminals and the corresponding specific
applications

3.3.6. Custom core algorithm

Table 6 is the situation of related algorithms:
3.4. Experimental results and performance analysis

3.4.1. Degree of decentralization of block chain network

The main feature of block chain is decentralization. In an ideal
situation, one or several entities have no right to control and
destroy the entire block chain network. Current research
points out that the cost factor is a value for detecting the

Blockchain type Leading agency Consensus mechanism Consensus speed Theoretical fault tolerance Incentives
Ethereum Community POW + POSe 16 s 48% Currency
EOS IBMe DPOSe 4s About 49% Currency
BCOS Wanxiang Blockchain PBFTe Second level About 34% Scene
Neo Neo Enterprise PBFTe Second level About 34% Currency
Fabric Hyperledger community RAFTe Second level 1% Scene
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Table 4 Mainstream smart contracts.

Blockchain  Programming  Development Development
type language tool maturity difficulty
Ethereum Solidty,Srpent, Mature Medium

LLL difficulty
EOS C+++ medium High difficulty
BCOS Jave medium Low difficulty
Neo Jave,Python, Immature Medium

C# difficulty
Fabric Go.Jave. Mature High difficulty

NodeJS

Table 5 Presentation layer terminal type, technology and
application table.

Terminal Technology Function

type application

Mobile Androide User management,
10Se data search, data

application

PC side HTMLS + CSSe + Javascript, All applications of
Bootstrap the system.

Table 6 Symbol definition.

Symbol Definition

X User X

Pub; Data release i

Sub; Data subscription i

M News

Chub. sub Release contract

Type Data type

Key; Key words

X.send(Y,M) User X sends M to Y

Key;.subList
Type;.subList

Keyword i subscription service
Type i subscription service

KeyIType.dataList Keyword data list

IPFSHD IPFS hash code of data object D
Datalnfo Data files

contain(KeylIType) Judge Key or Type Type

decentralization of the block chain network. The number of
units of each subsystem can be operated, and finally we use
the least unit as the dispersion index of the whole system.
The larger the value, the higher the degree of dispersion.

In the consensus cycle, the storage of shared data about
consensus nodes is:

X1 X122 ..o XU[F
X210 X12 .- XU[F

Q=| o . (14)
X[ Xicl2 ©X[CrF

Then store the number of data files in the consensus node
CI:

Qirp = X+ Xio - X (15)

In order to prevent the loss of the stored data file, the data
file FJ can be stored on multiple consensus nodes, and the
number of copies stored in the data file FJ is:

Qrcry = X1+ X2+ Xpcyy (16)

The difference in the amount of data stored by the consen-
sus node is represented by the variance of the VaR of the num-
ber of data files stored by the consensus node. The larger the
VaR, the greater the difference in the amount of shared data
stored by the consensus node. The formula of VaR is:

e (Q;;_?Z) )

The degree of decentralization of blockchain D is:

_ B3FL‘0” + ﬂ4ver 4
var

D K> (18)

In order to make the dispersion D and the blocking delay
equal, it is necessary to normalize the block transfer delay
and dispersion from Min max. The delay of block multiplica-
tion is normalized as follows:

T— Te
T = — (19)
Tmax — Tmin
After the maximum normalization, the dispersion D is as
follows:
D - Dmean

D.=—7— 20
: Dmux - Dmin ( )

3.4.2. Numerical simulation results

In this article, first simulate and compare the difference
between the proposed protocol and the original protocol,
and then distinguish the relationship between block size and
block extension delay. The specific values are shown in Table 7.
Table 8Table 9

Fig. 3 illustrates the relationship between the block expan-
sion delay and the block size when the proportion of control
nodes raised at the consensus node is different; Fig. 4 shows
that the block size S is determined compared to the traditional
block propagation scheme, which proposes a traditional the
block spreading scheme is much smaller in this article.

Fig. 4 shows the relationship between the block expansion
delay and the consensus node capacity threshold under differ-
ent parameters, where the verification threshold for node cali-
bration and the consensus-based data capacity threshold
increase in the same interval. Fig. 4a under certain conditions,
the block expansion delay decreases as the consensus threshold
of the consensus-based data capacity XC increases. As shown
in Fig. 4b, under certain conditions, the block expansion delay
will decrease as the consensus value of the storage capacity YC
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Table 7 Simulation parameter settings.

Parameter Value
Block size s /bit 214
Channel capacity c¢/(bit e s-1) 200
Average round trip time tTRTT /ms 200
Proportion of verification nodes recruited by each 0.4
consensus nodeo

Minimum computing power of IoT nodes oc/Hz 2000
Minimum storage capacity of [oT nodes os/GB 33

The storage capacity threshold of the consensus node 200
Yc/GB

The storage capacity threshold of the verification node 70
Yv/GB

Total number of nodes N/ 20,000
The number of CPU cycles required for each bit of 1/65
information U

Parameter function By, B, B3, P4 2,2,20,20

Table 8 Comparison and analysis table of traditional supply
chain finance business and Rongyi chain platform financing
business.

Comparison  Traditional Platform financing  Individual
item business business summary
System Establish a Establish a block The
functions central chain system, and system is
database, low the overall function more
security has been optimized powerful
effectiveness ~ Complex Mainly online The
online and business, simple platform is
offline operation more
operations efficient
Cost Set up many Set fewer posts Low
positions platform
operating
costs
Risk control  Risk control Risk control Stronger
ability mostly comes involves multiple risk
from enterprise companies and control
systems suppliers ability
To sum up The platform business has greatly improved in

terms of system functions, business efficiency, costs
and risk control capabilities

increases. When YC is fixed, the block expansion delay will
decrease as YC increases.

3.4.3. System performance analysis

The block chain network consists of four nodes on a single
host. These nodes belong to two organizations, two MSPs,
classification services with separate consensus, and five clients.
The method is to send 5000 transactions to the block chain
network, and write and query transaction types separately.
Observe the average delay of the system under different trans-
action sending frequencies, as shown in Fig. 5 and Fig. 6.

Due to the identity verification strategy, the blockchain net-
work only includes four nodes, but it can still ensure that the
network is decentralized and anti-interference and the public
strategy can be designated as a combination of different orga-
nizations and nodes. The user must obtain the same approval
from a specific member to complete the transaction. There is
no central node that can control transactions. By comparing
the books and signatures on different nodes, we can quickly
find the place of intervention.

4. Analysis of the technical architecture of the financial service
management system

4.1. Overall platform architecture

The financing of the supply chain encounters development dif-
ficulties, such as imbalanced information and low business effi-
ciency. The detailed structure of the system is shown in Fig. 7.

4.2. Analysis of platform business model

In fact, Fontaine is the electronic claim of the core company’s
credit guarantee. The effective performance of Fontaine can be
guaranteed through electronic signatures and block chain. The
creditor’s rights are transferred on the platform as a payment
method, which corresponds to the currency in real life. At the
same time, the supplier engages in financing transactions on
the platform. The platform can benefit from efficient and
cheap financing services.Fig. 8

4.3. Risk control management of financial service management
system

4.3.1. Comparative analysis of risk control systems

The enterprise risk control data source is mainly based on the
data collected by the investors themselves, and the data source
is relatively simple. The Rongyi Chain platform can be con-
nected to many core companies, suppliers and fund providers.

4.3.2. Calculation of the weights of financial operation risk
evaluation indicators

For each level indicator, it is obtained by comparing the rela-
tive importance of the two level indicators.

bu by - blp,
by by - b2p,

C=(bhy=1| . . . . (21)
bpi by o by,

In the system used to assess financial operational risks in
the supply chain, the relative weights of indicators can be writ-
ten in vector form

V:(v17vz7~~,v,,,_)T (22)

The formula for the relative weight vector can be obtained
by making the components of the new vector have PI powers
and standardizing the vector
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Table 9 Credit risk assessment index system of supply chain finance.

Index One

Index two

Three types of indicators

External environment

Comprehensive strength of small and medium
companies

Supply chain operations

Big environment

Target growth environment

Basic situation of the
company

Company debt repayment

Company operation

Company profitability

Company innovation

Company growth

Company reputation
Supply chain core

companies

Supply chain
informationization
Enterprise competition

Supply chain cooperation

International financial environment
Domestic financial environment

Legal and regulatory environment
Industry stage

Industry competition

Product alternatives

Leader situation

Staff situation

Corporate governance

Assets and liabilities

Flow ratio

Company interest protection

The company’s accounts receivable turnover
The company’s current asset turnover
Company inventory turnover

Company sales gross profit

Company assets return

New product sales

R&D investment

Technical staff ratio

Net assets

Sales revenue

Total wages

Company transaction performance status
Company loan performance status
Production and demand of core companies
Core company cost advantage

Core company product cycle

Total profit of core enterprises
Information sharing situation
Information system completeness
Company product quality competition
Company customer satisfaction

Mutual trust between upstream and downstream
companies

Close cooperation between upstream and downstream

companies
Product dependence of upstream and downstream
companies

i PL bc
V(r:M C:1,27"'1p; (23)

/\ 1 (Hd 1 u’)

After consistency test, determine the rationality and relative
weight coefficient of the above matrix

e = 30 Ve L 3 Bk (24)

c=1 p,V( p’(l

The matrix CV is obtained by multiplying the judgment
matrix and the relative weight coefficient vector

)1)70\’
Cl = 1” ’ (25)
Find out how big the value of the matrix is and replace it
with a formula.
C.IL

CR. =7 (26)

4.3.3. Supply chain financial operational risk monitoring and
management system architecture

For the financial risk management of the online supply chain,
the daily monitoring and early warning of operational risk is
the most important part of the risk control part, and it plays
a major role in the dynamics of operational risk. As shown
in Fig. 9, the financial system is used according to the supply
chain Monitor and manage financial risks to collect and mon-
itor data from the risk index.Fig. 10

4.4. Evaluation of the supply chain financial service management
system based on blockchain technology

4.4.1. Determination of evaluation indicators

Based on existing research projects, the characteristics of Chi-
na’s supply chain business and the external environment, this
article selects and adjusts indicators through correlation and
discriminant analysis. Through the calculation and analysis
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of a series of economic indicators to measure relevance and
discrimination, the credit rating system for supply chain
financing is finally realized as follows:
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Fig. 5 Write performance.
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Fig. 6 Query performance.

4.4.2. Review of access conditions for supply chain financial
entities

Supply chain financing has helped some small and medium-
sized companies overcome financing difficulties. The credit
analysis of main supply chain financing is as follows:

4.4.3. Innovation and development ideas of commercial bank
supply chain finance

Supply chain financing activities must be carried out with pro-
duct support to complete the combination of financing and
financial management. Mainly manifested in: First, the inte-
gration of the Internet to expand the financing chain and pro-
mote new changes in enterprises. The second is to provide
comprehensive financial services to improve the financial
adaptability of the supply chain. Promote financial services
with customers as the center. Third, guided by the diversifica-
tion of the industrial chain, optimize the composition of cus-
tomers in supply chain financing, adjust the industry
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structure, and rationalize the traditional industrial structure.
Commercial banks adapt to the background of the develop-
ment of the customer market and help companies strengthen
supply chain services. The fourth is to change business meth-
ods and management models to improve supply chain financ-
ing capabilities. When choosing funds for the development of
supply chain financial services, big data technology should be
used first to improve the level of refined management of com-
mercial banks: obtain relevant data and information from
users to understand the relevant requirements of customers
for financial services, so that you can lay the foundation for
product innovation.

5. Conclusion

In the “Internet +” period, integration into the Internet has
become an important trend in the industry. The Internet effec-
tively combines information islands, and the information and
integration between industries constitutes new industry ecol-
ogy. The essence of commercial banks is to serve physical
enterprises and must go deep into the industrial chain to find
growth points suitable for industrial development. Non-bank
financial institutions also actively participate in supply chain
financing and have achieved certain achievements. The huge
development has provided a new path for commercial banks’
supply chain financing. Its main activities are in some original
industries. The use of block chain technology is the focus of
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supply chain financing. Based on theoretical research, this arti-
cle analyzes supply chain financing and block chain technol-
ogy. Combined with the current specific situation of block
chain in supply chain financing, the management system, cash
flow of the supply chain, and risk control system are analyzed.
All parties to the supply chain financing optimize the supply
chain financing risk control system while reducing business
costs and improving corporate efficiency, which greatly
reduces the risks of all parties in the supply chain financing.
The block chain IoT environment based on shared data and
advanced data processing has very powerful theoretical and
practical significance for promoting the development of com-
mercial banks and enterprises.

Declaration of Competing Interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgements

This thesis is the stage achievement of a project: Research on
major Theoretical and practical Problems in the social science
field of Shaanxi Province in 2020. < Research on the Con-
struction and Development Path of High Quality Develop-
ment Evaluation System of Logistics Industry of Shaanxi
Province > .Project No:2020Z138.

Alexandria Eng. J. (2021), https://doi.org/10.1016/j.aej.2021.04.079

Please cite this article in press as: L. Wang, Y. Wang, Supply chain financial service management system based on block chain IoT data sharing and edge computing,



https://doi.org/10.1016/j.aej.2021.04.079

12

L. Wang, Y. Wang

References

[1] Q. Huynh-Thu, M. Ghanbari, Scope of validity of PSNR in
image/video quality assessment, Electron. Lett. 44 (13) (2008)
800-U35.

[2] Z. Wang, A.C. Bovik, A universal image quality index, IEEE
Signal Process. Lett. 9 (3) (2002) 81-84.

[3] Z. Wang et al, Image quality assessment: from error visibility to
structural similarity, IEEE Trans. Image Process. 13 (4) (2004)
600-612.

[4] N. Thomos, N.V. Boulgouris, M.G. Strintzis, Optimized
transmission of JPEG2000 streams over wireless channels,
IEEE Trans. Image Process. 15 (1) (2006) 54-67.

[5] W.L. Hou et al, Blind image quality assessment via deep
learning, IEEE Trans. Neural Netw. Learn. Syst. 26 (6) (2015)
1275-1286.

[6] W. Guo-ting et al, Method for quality assessment of image
mosaic, J. Commun. 8 (2013) 011.

[7] H.S. Qureshi et al, Quantitative quality assessment of stitched
panoramic images, IET Image Proc. 6 (9) (2012) 1348-1358.
[8] Q. You, J. Luo, H. Jin, J. Yang, Robust image sentiment
analysis using progressively trained and domain transferred deep
networks, in: Twenty-Ninth AAAI Conference on Artificial

Intelligence, USA, 2015, pp. 381-388.

[9] E. Ohn-bar, M.M. Trivedi, Multi-scale volumes for deep object
detection and localization, Pattern Recogn. 61 (2016) 557-572.

[10] R. Girshick, J. Donahue, T. Darrell, J. Malik, Region-based
convolutional networks for accurate object detection and
segmentation, IEEE Trans. Pattern Anal. Mach. Intell. 38 (1)
(2016) 142-158.

[11] M. Oquab, L. Bottou, Learning and transferring mid-level
image representations using convolutional neural networks, in:
IEEE Conference on Computer Vision and Pattern Recognition
Learning, Columbus, OH, 2014, pp. 1717-1724.

[12] J. Deng, W. Dong, R. Socher, L. Li, K. Li, L. Fei-fei, ImageNet:
a large-scale hierarchical image database, in: IEEE Conference
on Computer Vision and Pattern Recognition, Florida, 2009,
pp. 248-255.

[13] B. Chu, V. Madhavan, O. Beijbom, J. Hoffman, T. Darrell, Best
practices for fine-tuning visual classifiers to new domains, in: G.
Hua, H. Jégou (Eds.), European Conference on Computer
Vision, Springer, Amsterdam, 2016, pp. 435-442.

[14] D. Borth, R. Ji, T. Chen, T. Breuel, S.-F. Chang, Large-scale
visual sentiment ontology and detectors using adjective noun
pairs, in: 21st ACM International Conference on Multimedia,
2013, pp. 223-232.

[15] S. Siersdorfer, E. Minack, F. Deng, J. Hare, Analyzing and
predicting sentiment of images on the social web, in: 18th ACM
International Conference on Multimedia, 2010, pp. 715-718.

[16] V. Vonikakis, S. Winkler, Emotion-based sequence of family
photos, in: Proceedings of the 20th ACM International
conference on Multimedia, 2012, pp. 1371-1372.

[17]J. Jia, S. Wu, X. Wang, P. Hu, L. Cai, J. Tang, Can we
understand van gogh’s mood? Learning to infer affects from
images in social networks, in: 20th ACM International
Conference on Multimedia, 2012, pp. 857-860.

[18] B. Li, S. Feng, W. Xiong, W. Hu, Scaring or pleasing: exploit
emotional impact of an image, in: 20th ACM International
Conference on Multimedia, 2012, pp. 1365-1366.

[19] S. Wang, J. Wang, Z. Wang, Q. Ji, Multiple emotion tagging for
multimedia data by exploiting high-order dependencies among
emotions, IEEE Trans. Multimedia 17 (12) (2015) 2185-2197.

[20] J. Yuan, Q. You, S. Mcdonough, J. Luo, Sentribute: image
sentiment analysis from a mid-level perspective, in: Second
International Workshop on Issues of Sentiment Discovery and
Opinion Mining, Chicago, 2013, pp. 1-8.

[21] S. Zhao, Y. Gao, X. Jiang, H. Yao, T. Chua, X. Sun, Exploring
principles-of-art features for image emotion recognition, in:
22nd ACM International Conference on Multimedia, Florida,
2014, pp. 47-56.

[22] Y. Chen, T. Chen, T. Liu, H.Y.M. Liao, S. Chang, Assistive
image comment robot—a novel mid-level concept-based
representation, IEEE Trans. Affect. Comput. 6 (3) (2015) 298—
311.

[23] F. Chen, R. Ji, J. Su, D. Cao, Y. Gao, Predicting microblog
sentiments via weakly supervised multimodal deep learning,
IEEE Trans. Multimedia 20 (4) (2018) 997-1007.

Alexandria Eng. J. (2021), https://doi.org/10.1016/j.a€j.2021.04.079

Please cite this article in press as: L. Wang, Y. Wang, Supply chain financial service management system based on block chain IoT data sharing and edge computing,



http://refhub.elsevier.com/S1110-0168(21)00321-5/h0005
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0005
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0005
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0010
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0010
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0015
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0015
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0015
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0020
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0020
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0020
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0025
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0025
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0025
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0030
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0030
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0035
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0035
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0040
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0040
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0040
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0040
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0040
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0045
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0045
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0050
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0050
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0050
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0050
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0055
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0055
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0055
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0055
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0055
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0060
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0060
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0060
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0060
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0060
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0065
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0070
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0070
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0070
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0070
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0070
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0075
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0075
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0075
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0075
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0080
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0080
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0080
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0080
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0085
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0085
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0085
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0085
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0085
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0090
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0090
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0090
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0090
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0095
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0095
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0095
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0100
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0100
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0100
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0100
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0100
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0105
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0105
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0105
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0105
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0105
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0110
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0110
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0110
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0110
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0115
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0115
http://refhub.elsevier.com/S1110-0168(21)00321-5/h0115
https://doi.org/10.1016/j.aej.2021.04.079

	Supply chain financial service management system based on block chain IoT data sharing and edge computing
	1 Introduction
	2 Related work
	3 IoT data management model based on block chain and edge computing
	3.1 Overall structure of data management
	3.2 Distributed storage based on edge computing
	3.2.1 Server operating mechanism
	3.2.2 Block propagation delay

	3.3 Simulation experiment design
	3.3.1 Unstructured data storage
	3.3.2 Data routing layer
	3.3.3 Blockchain layer
	3.3.4 Contract layer
	3.3.5 Presentation layer
	3.3.6 Custom core algorithm

	3.4 Experimental results and performance analysis
	3.4.1 Degree of decentralization of block chain network
	3.4.2 Numerical simulation results
	3.4.3 System performance analysis


	4 Analysis of the technical architecture of the financial service management system
	4.1 Overall platform architecture
	4.2 Analysis of platform business model
	4.3 Risk control management of financial service management system
	4.3.1 Comparative analysis of risk control systems
	4.3.2 Calculation of the weights of financial operation risk evaluation indicators
	4.3.3 Supply chain financial operational risk monitoring and management system architecture

	4.4 Evaluation of the supply chain financial service management system based on blockchain technology
	4.4.1 Determination of evaluation indicators
	4.4.2 Review of access conditions for supply chain financial entities
	4.4.3 Innovation and development ideas of commercial bank supply chain finance


	5 Conclusion
	Declaration of Competing Interest
	Acknowledgements
	References


