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Abstract: Against the background of the digital economy, the conventional matching strategy of supply and demand is
unable to meet the requirements of matching supply and demand industrial interconnection with digitalization as the core
element. To solve the trust problem of supply and demand matching contract of digital industrial interconnection, a
decision-making framework of supply and demand matching of industrial interconnection based on smart contract is
proposed. Based on the massive resource data, a resource characteristic attribute matrix is constructed, and the Fuzzy
C-Means algorithm is used to classify and reduce the dimension of massive resource data. Based on the attribute
expectation of supply and demand, the objective function with maximum satisfaction is created to realise bidirectional

matching. Finally, the effectiveness of the proposed method is demonstrated by an example.
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1 Introduction

The digital economy is a new form of economy with
the data resource as the key element and the modern in-
formation network as the main carrier. Through digital
transformation, the global economic governance has en-
tered a new era [15]. In the context of digital economy,
the modernization degree of industrial and supply chains
are promoted, and intelligent interconnection between
chains, industries and enterprises is established. The data
of industrial interconnection supply and demand network
show a massive and multidimensional development trend.
In this context, how to ensure the security of supply and
demand transactions, and how to achieve a smarter, more
efficient, and more reasonable matching of the resources
of the industrial Internet supply and demand network
emerges as a new proposal.

With the emergence of blockchain technology, smart
contract has become widely known as one of its key
technologies [20]. At its core is a set of computer proto-
cols that execute transactions based on information, trig-
ger the execution of transactions and settle them. Smart
contract has the characteristics of weak centralisation,
trust protection and is tamperproof. It can realise the
non-differentiated recording of transactions between dif-
ferent nodes and promote the interconnection of infor-
mation [17]. Currently, many scholars apply blockchain
and smart contract to the energy and power grid, mainly
solving the problem of information transparency and trust
in energy transactions by establishing a cloud service
platform [12, 16]. Some scholars also apply blockchain
and smart contracts to supply chain management to reduce
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business risks and transaction costs [7, 12, 14]. The liter-
ature review revealed that in the context of the digital
economy, applying blockchain and smart contract is one
of the most important methods to realise the digital trans-
formation of industrial and supply chain and ensure the
security of digital transactions.

With the continuous cross-border cooperation between
industries, the concept of industrial interconnection of
supply and demand is constantly mentioned [9, 10]. Based
on modern information technology, industrial intercon-
nection realises the interconnection between the physical
world and the virtual world of the network, and the re-
gional distribution of resources is no longer an important
factor affecting the cooperation between supply and de-
mand between enterprises [6]. Industrial interconnection
supply and demand matching transactions are evolving in
a smarter, more efficient, and more reasonable direction,
and all intelligent decisions are inextricably linked to data.
In the past, scholars have conducted in-depth research on
supply and demand transactions, e.g., considering the dy-
namics of supply and demand matching [4, 13], methods
based on game theory [5], a multi-agent based supply and
demand matching system [19], mathematical models and
intelligent algorithms [1, 18], a data-driven supply and
demand matching method for public transportation plan-
ning [8].

In summary, based on the literature review, the author
finds that the research on the matching of supply and de-
mand of industrial interconnection with data as a core
element is still in its infancy in the context of the digital
economy. The research contributions of this paper mainly
focus on the following aspects:

(a) Considering the trust problem in supply and demand
matching and transaction security, a transaction decision
architecture based on smart contract is proposed. (b) For
massive resource data, a resource characteristic attribute
matrix is established, and the membership function of
fuzzy clustering algorithm is improved to cluster and re-
duce the dimension of massive resource data.(c) Based on
the attribute expectations of both the supplier and buyer,
the satisfaction objective function is established to
achieve bilateral matching. Considering that the service
capability of resources in the industrial interconnection
supply and demand network is differentiated, the method
improves the operation efficiency and rationality of the
matching result by reducing the dimension of resources
and performing classification and re-matching.

2 Supply and Demand Transaction
Decision Based on Smart
Contract

2.1 Smart Contract Framework for
Supply and Demand Transactions

By implementing smart contract technology, the re-
source transaction of the supply and demand network can
be decentralised and transaction security can be ensured.
The operation architecture of the industrial interconnec-
tion supply and demand network based on smart contract
is shown in Figure 1. The overall operational structure is
divided into four layers: user layer, application layer, ex-
ecutive module layer and basic support layer. The deci-
sion-making framework for matching supply and demand
in the industrial interconnection based on smart contract is
shown in Figure 1.

User layer: The user layer includes resource demanders,
resource providers, and third-party supply and demand
network cloud platform operators. Different users have
different rights.

Application layer: Human-computer interaction inter-
face between users and the platform, including transaction
mode selection, demand task release, contract signing,
order query, etc. Platform operator applications include
resource management, contract management, authority
management, credit management, etc.

Execution module layer: The execution module layer is
composed of two modules, the operation module and in-
formation management module, which is the intermediate
link connecting the application layer and resource layer.
The main functions are system management module (in-
cluding managers, authentication, user information regis-
tration, information editing, intelligent contract manage-
ment, etc.), information tracking module (including re-
source information records, information query, liability
allocation, supplier management, etc.), a trading decision
module (including demand and resource selection, the
resource allocation algorithm, etc.), service resource
management module (including tube Management, order
management, goods delivery management, capital man-
agement, etc.).

Basic support layer: This layer is composed of related
technologies and servers that support the operation of the
platform, including platform business server, cloud com-
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puting technology and blockchain database.

Virtual demand pool cloud platform: It connects physi-
cal resources such as manufacturing equipment, raw ma-
terial and software with the network by using sensor
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technologies such as digital twin and 10T, realising the
mapping of physical resources to virtual resources, and
encapsulating their its services on the cloud platform to
meet the needs of both supply and demand.

@

Client Resource Resource Cloud platform
Requirement Contract Resource Contract
Application Task Publishing signed management management
layer Requirement Rights Credit
o Order query
Task Publishing management management
System Information Trading decision ;;;THQEZEI
management tracking module module v
module module
. 1. Record information 1. Determine user 1. Transaction
Execution L . .
module 1. Authentication 2. Information query requirements management
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4. Smart contract 4. Responsibility 3. Resource matching 4. Money
management managem ent management
A Product Talent Technical
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support
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Cloud computing virtualization
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Figure 1 Operation architecture of an industrial interconnection supply and demand transaction based on smart contract

2.2 Transaction Process

According to the transaction operation architecture of
industrial interconnection supply and demand network
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under the developed smart contract, the transaction pro-
cess between the supply and demand sides of industrial
interconnection is shown in Figure 2. It includes the task
initiation stage, resource clustering stage, resource
matching stage, contract formulation stage and contract
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execution stage.

Task initiation stage: On the industrial interconnection
supply and demand cloud platform, both the supply and
demand parties can upload their demand information, in-
cluding the expectations of the transaction object. The
resource demand party releases the demand information
on the industrial interconnection supply and demand
cloud platform to trigger the transaction.

Resource clustering stage: Based on Fuzzy C-means
(FCM) [2] clustering algorithm, dimensionality of mas-
sive resources with different service capabilities is re-
duced, to reduce the difficulty of subsequent supply and
demand matching and improve the rationality of matching
results.

Resource matching stage: Based on the expected attrib-
ute values of the supply and demand sides, the maximum

matching satisfaction is determined and the matching be-
tween supply and demand is completed.

Contract formulation stage: After the matching of sup-
ply and demand is successful, the transaction subject in-
formation of both parties is obtained, and the smart con-
tract is formulated according to the agreed content of de-
mand, time, price, etc. Both parties perform security veri-
fication using private keys, and the contract is signed after
all security checks are passed.

Contract execution stage: After the contract is signed,
the platform tracks and monitors the transaction progress
information (resource service progress, logistics infor-
mation, customer service information, capital flow infor-
mation, etc.), and generates real-time credits for the
transaction information.

[ Data collection 1: | Supply-demapd : . Contract execution
module I : mat;hmg trading ' : module
: : decision module : :
: | Builc.l the resource | : Publish the result of
: | attribute matrix : | the two-sided
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Figure 2 Transaction process based on smart contract

3 Resource Clustering Based on
FCM

There is a large amount of resource data in the industri-
al interconnection supply and demand network, and the
service contents and service capabilities offered by enter-
prises are different. In this case, the conventional direct
supply and demand matching may lead to unreasonable
matching results. Therefore, resources are clustered ac-

cording to their features and characteristics before re-
source matching. Thus, for supply and demand matching,
the class cluster with the most similarity to the demand is
found. There are many clustering methods. Conventional
clustering methods include methods based on grid, densi-
ty, partitioning, and model and hierarchy [11]. In the ac-
tual clustering process, the classification of a certain at-
tribute of resources is often uncertain, so in this study the
fuzzy C-means algorithm is used as the resource cluster-
ing algorithm, and the classification is done by calculating
the sample membership index.
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3.1 Introduction of Algorithm

The FCM algorithm is the result of fusing the K-means
algorithm and fuzzy thinking, which brings the fuzzy log-
ic into the K-means algorithm. At the same time, FCM is
an objective function-based fuzzy clustering method that
classifies each sample by calculating its degree of mem-
bership to a certain class. For example, if the samples are
divided into two classes, the probability that member A is
in the sample may be 0.3 to A and 0.7 to B, to achieve
fuzzy clustering.

Suppose there is a data set X , to be divided into C

classes, there are C class centres c,, and the membership

degree of each sample j belonging to a certain class is U .

The objective function and constraints of FCM algorithm
are as follows:

J :ZZUiT X; _Ci"2 1)
i=1j=1
C n m 2 C
J :gzluij X; —ci|| +ﬂi(;ui1—l)+..
i=1 j=! i=

In this case, the extremum problem of Eq. (1)
can be transformed into the partial derivative of

u;and c, and the iterative formula of A, u;, and
c.can be found as follows when u; and c are
set to zero:

NG @
-
_x U

ThEg (5)

3.2 Construct the Resource Attribute
Matrix

The  resource set of the  supplier is

R={r,r,..,r.}, r eRrepresents the number M resource
in the set, each resource is composed of a series of re-
source attribute indicators, the resource attribute set is

A={a,a,,..,a}, a A represents the k item attrib-

ute in the set, from this, the resource attribute matrix can

http://www.joscitechsoc.com

Su, =1 j=12,..n @)

i=1

Eq. (1) is the objective function, which is composed of
the membership degree of the corresponding sample mul-
tiplied by the distance of the sample to each type of centre.
The smaller the sample is, the better the classification ef-

fect is. In Eq. (2) U; €[0.1], the more U, approaches 1, the
higher the likelihood that the sample belongs to the class
i . The sum of membership éuij =1;m s the fuzzy weight
coefficient, and the smallerim is, the weaker the degree
of ambiguity is. In generalm=2; [x, —ci||2 denotes the

distance of the sample from the centre of class i .
According to the Lagrange multiplier method, the ob-
jective function J is expanded to obtain:

42,0, D)+t 4, (S, D) 3)

be calculated as RA=[ra_,],.. The demand task set of
the demander is T={t.t,...,t,}, where t,je(L0q)
represents the number j subtask, the attribute set of the
demand task is B={b,b,,...b,}, b B represents the
attribute of the |
trix TB=[th, | oo OF the demand task can be obtained as

item in the set. Thus, the resource ma-

follows:
ra, .. ra, .. ra,
RA = |ra, .. ra, ..ra, (6)
ra, .. ra, .. ra,
th, .. th, th,,
B = | th, .. th .. tb, @)
th, .. th, .. tb,

The resource attributes are listed in Table 1. Resource
matching based on the supply and demand network is
about finding the optimal resources among many re-
sources to meet the demand of the buyers. The determina-
tion of the resource attributes directly affects the cluster-
ing results. In the interconnected network of supply and



Journal of Science, Technology and Society 2025, 4(1): 8-18 13

demand in this paper, the design of the industry resources
matching strategy is done based on intelligent contract.
Intelligent contract will record the history of resource
suppliers trading credibility, history of matching the qual-

ity, price, delivery time, delivery quality, and supplier of
resources service capability is the important attribute in-
dex.

Table 1 Resource property table

Attribute Attribute indicator Attribute description Attribute feature
T
a T =1- e Delivery time of the supplier's resources Quantitative positive correlation
contract
a, P e Supplier resource delivery price Quantitative negative correlation
N
a3 Q=1- Ni‘ Supplier resource delivery quality rate Quantitative positive correlation
sale
£ D Resource distance from task Quantitative negative correlation
as C [0 Supplier's contract performance credibility Qualitative positive correlation
ag SC €[0,1] Supply side resource service capability Qualitative positive correlation

Where, T, is the actual time required to complete
the task, andT,

contract

is the contracted delivery time. P

quote

is the quotation from the resource supplier. N is the

return
quantity of resource returned by the supplier,and N__ is
the total sales volume of the supplier.

Both supplier's contract performance credibility C, and

the supplier's resource service capability SC are qualita-

sale

tive attributes that are difficult to evaluate with objective
guantitative data. In this paper, the triangular fuzzy num-
ber from fuzzy theory is used to quantitatively process the
qualitative attributes of resources based on historical cus-
tomer ratings and other linguistic information. The com-
parison between the value of the qualitative attribute and
the triangular fuzzy number is shown in Table 2 below.

Table 2 Comparison table between qualitative attribute value and triangular fuzzy number

Evaluation type

Evaluation language

Triangular fuzzy number

lower (0,0.1, 0.25)
low (0.1, 0.25, 0.5)
Fuzzy language average (0.25, 0.5, 0.75)
high (0.5,0.75, 0.9)
higher (0.75,0.9, 1)

Table 3 Task property table

Attribute Attribute indicator Attribute description Attribute feature

by Toemnder Task demand time Quantitative positive correlation
b, P ander Task price Quantitative negative correlation
b3 C, Demand-side credibility Qualitative positive correlation

The attribute nature of supply and demand resources
determines the difference between unit and dimension. It
is necessary to first remove dimension normalisation for
all attribute data in the matrix, so that each element in the
supply and demand attribute matrix is between [0,1]. The
normalisation process is shown in Eq. (8). Then the quan-
titative negatively correlated propertiesa, and a, are posi-
tively correlated by a=1—ato update the matrix. We get

the new resource attribute matrix RA'=[ra, ] - and we

can get the demand task attribute matrix TB'=[tb ]

qx0
in a similar way. The solution of the task properties can be
found in Table 3, which lists the resource properties.

ra, —ra

ra — mk mmin 8
™ ra__-ra ®)

M max mmin

Considering the different influence of each attribute
feature on the clustering result, the feature weight coeffi-

cient of each dimensiona)z(wl,a)z,...,wn) is introduced
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to reduce the influence of the unique properties of attrib-
utes on the clustering results, and assign weight to the
attribute of the resource supplier. The Euclidean distance
after introducing the feature weight coefficient is ex-
pressed as follows:

©)

When calculating the improved membership function,
the Euclidean distance of the clustering centre of each
attribute in the sample is taken into account, so as to ob-
tain the membership degree of a certain kind of resource
belonging to the clustering centre, and construct the
membership matrix.

3.3 Flow of the Algorithm

Step 1: Data preprocessing. The resource attribute ma-
trix is initialised, the resource attributes are normalised
according to Eg. (8), and the feature attributes are
weighted.

Step 2: Initialise the basic parameters of the algorithm.

Set the initial cluster centre c,, set the iteration stop
threshold ¢, set the iteration counter T, =0, and set the
maximum number of iterations.

Step 3: Update the membership matrix U, according to

Eqg. (4), and update the iteration countto T, =T, +1.

Step 4: Divide the membership degree and select a new
cluster centre according to Eq. (5).

Step 5: Calculate the value of the objective function
value for each node and cluster centre in the class cluster.
If it is less than the given threshold ¢, or if the change
from the last objective function is less than the threshold,
then the algorithm stops; if it is greater, then go to Step 6.

Step 6: Evaluate whether the number of iterations meets
the specified maximum number of iterations. If yes, the
algorithm stops; if not, return to Step 3 to update the

membership matrix U, .

Step 7: The algorithm stops, and the clustering result is
determined.

4 Supply and Demand Bilateral
Matching Decision Mechanism

In the exchange of supply and demand, the resource

http://www.joscitechsoc.com

demand objective is to obtain the most satisfactory service
with the lowest cost, and resource service suppliers of the
resource demand satisfaction, and at the same time rela-
tively high profits, or the supply and demand on both
sides of the transaction is a typical not cross relationship.
To match the two decisions for independent voluntary
market operation, and ensure its cooperation characteris-
tics meet the requirements of the bilateral matching theory
basics, two-sided matching theory and matching decision
method are applied for study and analysis.

In this study, from the perspective of the desired attrib-
utes, the subjects of the supply side and demand side have
a psychological expected value for each attribute value of
the other party, which is filled in by the subjects of the
supply and demand sides on the cloud platform according
to the historical experience and their own needs, and the
range is [0,1]. Let the expected value of the task for the

resource attribute be n'z{n{,...nz’,...,ns'}, and let the
expected value matrix of the resource for the task be ex-
pressed as 7', and n' =[77n ]gxd. First, the optimal re-

source cluster is selected by the similarity of the attributes.
Then, the satisfaction function can be obtained by the dif-
ference between the actual attribute value and the ex-
pected attribute value.

5, =X, (10)
5,=X3ra, (12)
$=0,-ho, (12)

Eq. (10) represents the sum of the expected attributes of
a single resource standard. Assuming that h belongs to a
certain class of clusters, Eq. (11) represents the sum of the
actual attribute values of that class of clusters. In Eq. (12),
¢ represents the similarity value, and the smaller ¢ is,
the greater the similarity. In this way, the optimal resource
cluster is found.

After the fuzzy clustering and attribute similarity cal-
culation, the optimal resource class cluster is selected as
U ={u1,u2,...ug} , Where u, €U represents resourcei in the
resource set, and the attribute matrix of the optimal re-

source class cluster is RA"=[ra;] . Let the satisfaction

of the demand task with the supplier's resource be «; , it

ij 1

represents the satisfaction of the task j with the resource
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i . Let the satisfaction of the resources on the supplier side
to the demand task be /3, , it represents the satisfaction of
the resource i with the task J. The bilateral matching
decision of supply and demand based on expectation at-
tributes is to select the task and resource that maximises

the bilateral satisfaction for matching. The formula of the
satisfaction of both sides is as follows:

o =3 1, n <a,
b 1_(77;_ak) ) nkr>ak

(13)

_$1, n <b,
4 éi—wﬁbJ, 7 >b 9
n € [0,1] . e[O,l] (15)

Let X; be a 0-1 variable, when X; =0, it means that the
resource i does not match task j, when X; =1, it means

that the resource i and task j match completely. Ac-
cording to the principle of maximising the satisfaction of
both parties, the objective function is established as fol-
lows:

maxZ, = ééxij a; (16)
mw;:éém@ 17)
st. z X, =1 (18)
>x, <1 (19)

Il
N

Where, Eq. (16) and (17) represent the objective func-
tion that maximises the satisfaction of both parties, and
Eq. (18) and (19) are objective constraints. Eq. (18) indi-
cates that a resource can only match one task, and Eq. (19)
indicates that a task can either match or not match a re-
source.

The linear weighting method is used to transform the
above multi-objective model into a single objective model,

as shown in Eg. (20).

max Z = Iulami + /’lZIBim (20)

st. 120,00, 20,14 + g1, =1 (21)

u, and w, are the weights of objective function satisfac-

tion, which are usually assigned according to the im-
portance of the supply and demand subjects. Considering
the fairness of subjects in the two-sided matching process,

take 24 =4, =0.5. The single objective model corre-

sponds to the assignment problem model in operations
research and can be solved with the Hungarian algorithm.

5 Analysis of Examples

In this study, data from an industrial interconnection
cloud platform is used as an example to perform an ex-
perimental analysis. For the processing tasks of a batch of
parts, 1000 groups of data resources of the service pro-
vider are randomly selected from the cloud platform da-
tabase. The original data matrix is shown in Table 4 after
preliminary calculation and the normalised data is shown
in Table 5.

Table 4 Raw resource attribute matrix

Service resources  a; a, as a,
r 0.8564 356 0.9631 68
Iy 0.6522 280 0.8435 53
I 0.7894 308 0.8783 75
l998 0.9581 280 0.9861 113
f9g9 0.8635 180 0.9486 150
1000 0.6428 270 0.9834 89

By the evaluation information, attributes as and as are
added to the matrix, based on the fuzzy triangular number
in Table 2. Based on Eq. (8), the original matrix of re-
source attributes is processed dimensionlessly. In addition,
the two attributes of a, and a, are positively processed,
and the attributes of the resources are weighted. The
weights here arew, =08, @, =08, ©,=09, @, =038,
o =1, o,=0.9. The new dimensionless resource at-
tribute matrix is shown in Table 5.

Table 5 Dimensionless resource attribute matrix

Service resources a; a, ag ay as ag

r 0.6851 0.7531 0.8668 0.4359 0.2500 0.6750

r, 0.5218 0.6634 0.7592 0.3984 0.9000 0.6750
0.6815 0.7905 0.4976 0.7500 0.8100

I3 0.6315

http://www.joscitechsoc.com
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Service resources a a, as a as ag

f9o8 0.7665 0.6634 0.8875 0.6435 1.000 0.9000
f9g9 0.6908 0.4751 0.8537 0.7324 1.000 0.4500
1000 0.51424 0.6389 0.8851 0.5648 0.500 0.2250

In this study, the elbow method [3] is used to determine  mal number of clusters is 6. The clustering results are
the optimal number of classifications by determining the  shown in Figure 4, indicating that the clustering method
sum of the squared errors (SSE) from the sample pointto  proposed in this study is feasible.
the centroid. From Figure 3, it can be seen that the opti-

800 ~

700 -

600

500 A

SSE

400 A

300

200 A

100 +

T
2.5 50 7.5 10.0 12.5 15.0 17.5 20.0
K

Figure 3 Optimal number of classifications

Figure 4 Clustering results

The optimal cluster U contains 113 resources, deter-  matched bilaterally with the task based on Eq. (13) - (20).
mined by Eq. (10)-(12). Assuming that there are 20 parts  In Tables 6 and 7, we first find the satisfaction matrix
to be processed in this task, the resource cluster results are A =[ct; 1,5, Of tasks to resources and the satisfaction

http://www.joscitechsoc.com
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matrix B, =[], Of resources to tasks can be deter-
mined. The matching results are shown in Table 8.

Table 6 Satisfaction matrix A of tasks to resources

aij ul u2 u3 ullZ u113
] 0.35 0.20 0.50 0.25 1.00
t, 1.00 0.33 0.25 0.50 0.50
ts 0.45 0.66 0.20 1.00 0.50
t1s 0.20 1.00 0.17 0.33 0.33
t1g 0.50 0.80 1.00 0.50 0.25
thg 0.45 0.15 0.35 0.75 0.20
Table 7 Satisfaction matrix B, of resources to tasks
ﬂij u1 uz u3 u112 u113
] 0.25 1.00 0.33 0.17 0.55
t, 0.50 0.33 0.20 0.66 0.25
ts 1.00 0.20 0.50 0.75 0.33
t1g 0.25 0.50 1.00 0.80 0.75
t1o 0.50 0.25 0.20 0.33 0.66
thg 0.20 1.00 0.33 0.50 0.25
Table 8 Matching results

Tas Re- Tas Re- Tas Re- Tas Re-
k source Kk source K source Kk source
t 22 te I34 t1 I391 ti6 fg
t2 l3g5 t7 M3 to  Tosa tz  Is
t3 M237 ts M6 tis  Tos tie T2
ts Mgz to 368 ty  TIis tie  Ts3s
ts l153 tio T tis  TIge to  Tieo

Table 9 Comparison of runtimes

Methods Time
FCM-BM 168
BM 216

As shown in Table 9, we compare the proposed FCM+
two-sided matching method (BM) with the method for
directly searching 1000 resources, and find that although
the FCM+ two-sided matching method requires more
steps, its final running time is less than that of the search
for 1000 resources. We believe that in the actual supply
and demand matching network, the sample size of re-
sources is larger, so the direct matching of resource opti-
mization takes more time, and matching results may ap-
pear unreasonable due to the large differences between
resource types and service capability. In this study, the
resources are first clustered, and their dimensions are re-
duced. Some resources, that do not meet the requirements
are eliminated, and by selecting the optimal resource
cluster for matching, the time is significantly reduced.

6 Conclusion

In this study, a new resource matching method for in-
dustrial interconnection supply and demand transaction
based on smart contract is presented. First, the smart
contract framework and the whole process of supply and
demand transaction are analysed. Based on the charac-
teristics of the attributes of the resources, the fuzzy
C-means algorithm for resources is used to consider the
fit of supply and demand on both sides, the expected
properties of the main body are considered, the optimal
resource class cluster is selected, the exact matching of
resources is realised based on the bilateral matching the-
ory, and the transaction of supply and demand is settled.
Finally, the rationality and effectiveness of the proposed
method are demonstrated by a case study. Compared
with the conventional supply and demand matching
model, this method takes into account the role of data in
matching supply and demand in the modern industrial
interconnection, and is more in line with the concept of
data-driven core against the background of digital
economy.

The main work for the future includes two aspects: 1.
Further improve the clustering method in this study to
achieve better classification. 2. Reducing some theoretical
assumptions to bring the research closer to reality.
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