10

15

20

25

MATCHING METHODS, APPARATUSES, AND DEVICES
BASED ON TRUSTED ASSET DATA

TECHNICAL FIELD

[0001] The present application relates to the field of computer technologies, and in

particular, to matching methods, apparatuses, and devices based on trusted asset data.

BACKGROUND

[0002] With the development of information technologies and the arrival of big
data era, everyone is a contributor to data, and data with transaction values that belong
to individuals or enterprises can be referred to as asset data. Asset data can be digital
property belonging to regular individuals or enterprises, and is a data resource that can
bring future economic benefits to enterprises and organizations.

[0003] Protection of asset data is particularly important for individuals or
enterprises. Under the operating background of big data, the asset data can satisfy the
demands of scientific research and teaching, and can also satisfy the demands of
enterprises or individuals to use data for corresponding service processing. Therefore,
enterprises and  enterprises, enterprises and various institutions, and
enterprises/institutions and individuals can obtain asset data from each other by
cooperating, performing transactions, etc. to utilize the value of data assets.

[0004] Therefore, a matching solution based on trusted asset data needs to be

provided to match entities with asset data to implement supply and demand matching.

SUMMARY

[0005] Embodiments of the present specification provide matching methods,
apparatuses, and devices based on trusted asset data so as to solve a problem that
automatic matching cannot be implemented in the existing trusted data asset
transaction.

[0006] To solve the previous technical problem, the embodiments of the present

specification provide the following solutions:
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[0007] Some embodiments of the present specification provide a matching method
based on trusted asset data, including the following: asset description information of a
first entity is obtained, the asset description information is obtained by analyzing
trusted asset data of the first entity, and the trusted asset data is stored on a trusted
device; service information of each second entity is obtained; target service
information matched with the first entity is determined based on the asset description
information and the service information of each second entity; and the target service
information is sent to the first entity.

[0008] Some embodiments of the present specification provide a matching
apparatus based on trusted asset data, including the following: an asset description
information acquisition module, configured to obtain asset description information of
a first entity, the asset description information being obtained by analyzing trusted
asset data of the first entity, and the trusted asset data being stored on a trusted device;
a service information acquisition module, configured to obtain service information of
each second entity; a target service information matching module, configured to
determine target service information matched with the first entity based on the asset
description information and the service information of each second entity; and an
information sending module, configured to send the target service information to the
first entity.

[0009] Some embodiments of the present specification provide a matching device
based on trusted asset data, including the following: at least one processor; and a
memory communicably coupled to the at least one processor, where the memory
stores instructions executable by the at least one processor, and the instructions are
executed by the at least one processor so that the at least one processor can: obtain
asset description information of a first entity, the asset description information being
obtained by analyzing trusted asset data of the first entity, and the trusted asset data
being stored on a trusted device; obtain service information of each second entity;
determine target service information matched with the first entity based on the asset
description information and the service information of each second entity; and send
the target service information to the first entity.

[0010] Some embodiments of the present specification provide a
computer-readable medium, where computer-readable instructions are stored on the
computer-readable medium, and the computer-readable instructions can be executed

by a processor to implement a matching method based on trusted asset data.
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[0011] One or more embodiments of the present specification can achieve the
following beneficial effects: asset description information obtained by analyzing
trusted asset data of a first entity stored on a trusted device is obtained, service
information of each second entity is then obtained, target service information matched
with the first entity is determined based on the asset description information and the
service information of each second entity, and the target service information is sent to
the first entity. In a matching process, original trusted asset data is not out of domain,
and an analyzed object is asset description information obtained by analyzing the
trusted asset data, thereby protecting privacy of the trusted asset data. The trusted
asset data is stored on a trusted device so that credibility of the asset data can be
ensured. The asset description information of each entity is analyzed so that matching
of service information is implemented, and service processing between the entities is

matched.

BRIEF DESCRIPTION OF DRAWINGS

[0012] To describe the technical solutions in the embodiments of the present
specification or in the existing technology more clearly, the following is a brief
introduction of the accompanying drawings needed for describing the embodiments or
the existing technology. Clearly, the accompanying drawings in the following
description show merely some embodiments described in the present application, and
a person of ordinary skill in the art can still derive other drawings from these
accompanying drawings without making innovative efforts.

[0013] FIG. 1 is a flowchart illustrating a matching method based on trusted asset
data, according to some embodiments of the present specification;

[0014] FIG. 2 is a flowchart illustrating a method for matching trusted asset data
based on a service request, according to some embodiments of the present
specification;

[0015] FIG. 3 is a schematic diagram illustrating proactive sending of matched
information in a matching method based on trusted asset data, according to some
embodiments of the present specification;

[0016] FIG. 4 is a schematic structural diagram illustrating a matching apparatus
based on trusted asset data, according to some embodiments of the present

specification; and
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[0017] FIG. 5 is a schematic structural diagram illustrating a matching device based

on trusted asset data, according to some embodiments of the present specification.

DESCRIPTION OF EMBODIMENTS

[0018] To make purposes, technical solutions and advantages of one or more
embodiments of the present specification more clear, the following clearly and fully
describes the technical solutions in the one or more embodiments of the present
specification with reference to the embodiments of the present specification and
corresponding accompanying drawings. Clearly, the described embodiments are
merely some but not all of the embodiments of the present specification. Based on the
embodiments of the present specification, all other embodiments derived by a person
of ordinary skill in the art without making innovative efforts shall fall within the
protection scope of the one or more embodiments of the present specification.

[0019] The following describes in detail the technical solutions provided in the
embodiments of the present specification with reference to the accompanying
drawings.

[0020] A blockchain is a technical solution for collectively maintaining a reliable
database in a decentralization way and in a trustless way, the blockchain has
characteristics of decentralization, distributed storage, encryption, and traceability.
Because distributed accounting and storage are used, a centralized hardware or
management mechanism does not exist, any node has an equal right and an equal
obligation, and a data block in a system is jointly maintained by nodes with a
maintenance function in the whole system. A digital currency transaction or other data
can be safely stored, information cannot be forged or tampered with, and transaction
confirmation on the blockchain is jointly completed by all nodes on the blockchain.
[0021] Mechanisms, such as a consensus algorithm and an encryption algorithm, of
the blockchain can effectively manage data asset data, such as copyright data, contract
data, and game props.

[0022] In the financial field, the asset data can be digital property belonging to a
regular individual or an enterprise, and is a data resource that can bring future
economic benefits to an enterprise and an organization.

[0023] FIG. 1 is a flowchart illustrating a matching method based on trusted asset

data, according to some embodiments of the present specification. From a program
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perspective, an execution body of a flow can be a program carried on an application
server or an application client device. An execution body of the embodiments can be a
blockchain network where trusted asset data for each entity is published.

[0024] As shown in FIG. 1, the flow can include the following steps:

[0025] Step 102. Asset description information of a first entity is obtained, the asset
description information is obtained by analyzing trusted asset data of the first entity,
and the trusted asset data is stored on a trusted device.

[0026] It is worthwhile to note that the entity in the previous step can be an
individual, an enterprise, or another institution. Each entity can publish trusted asset
data of the entity to the blockchain network for storage and transfer.

[0027] The asset description information can represent information for describing
trusted asset data. For example, the information can be basic description information
of an entity, annual asset status description information of an entity, service
description information of an entity, etc. For example, asset description information of
enterprise A can be "enterprise A, service scope: computer, annual net profit: 3
million."

[0028] The operation that the trusted asset data of the first entity is analyzed to
obtain asset description information can specifically include the following:

[0029] calculation statistics is performed on the trusted asset data of the first entity
to obtain asset description information of the first entity;

[0030] or, the trusted asset data of the first entity is analyzed based on a
predetermined data dimension to obtain asset description information of the first
entity. The predetermined data dimension can include: a basic attribute information
dimension of an entity, an industry information dimension of an entity (for example,
real estate information, enterprise information, a credit record, and statement
information), a service capability dimension of an entity (for example, a service
scope), an operation condition dimension, etc. The basic attribute information of the
entity can be basic attribute information corresponding to an individual or basic
attribute information corresponding to an enterprise or another organization. For the
individual, the basic attribute information of the entity can include a name, an age, a
residence, etc. of a user. For the enterprise, the basic attribute information of the entity
can include registration information of the enterprise.

[0031] The trusted asset data can be digital property of a regular individual or an

enterprise. For example, the trusted asset data can be various kinds of data files such
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as a photo and a video of an individual, an edited document, medical record data of an
individual, and industry data. Or, the trusted asset data can further be a design
drawing, a contract, and an order of the enterprise, and any data relating to various
types of file services.

[0032] In the embodiments, the trusted asset data can be data having asset
transaction value stored on a trusted device. For example, the trusted asset data can be
medical record data, a photo and a video, a novel document, etc. of an individual. The
trusted asset data can also be data used to assist in service handling, such as, a credit
record and bank statement data of an individual. The trusted asset data can further be
data such as a specific annual operating condition, asset income, and a company
report of each company. Certainly, the data used to assist in service handling can also
be transacted based on actual application, and implementations are not specifically
limited in the present specification.

[0033] The trusted device can include blockchain networks of authorities such as
banks and real estate bureaus. The trusted device can also include hardware such as a
trusted USB flash disk and a trusted memory.

[0034] In the previous step, obtained data is not original asset data of each entity,
but asset description information obtained by analyzing the original asset data. As
such, it can be ensured that original data is not out of domain, thereby ensuring
security and privacy of the original data.

[0035] Step 104. Service information of each second entity is obtained.

[0036] The second entity here can represent all entities other than the first entity.
[0037] The service information can include asset description information of the
second entity, service-related information that can be provided, etc. For example, if
the second entity is an enterprise, service information of the enterprise can include
information such as an enterprise name, a service scope, service capability, etc. of the
enterprise.

[0038] Step 106. Target service information matched with the first entity is
determined based on the asset description information and the service information of
each second entity.

[0039] Specifically, the operation that target service information matched with the
first entity is determined based on the asset description information and the service

information of each second entity can include the following:
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[0040] demand information and service capability information of each entity are
obtained; and

[0041] the demand information and the service capability information are matched
to obtain a matching result.

[0042] In the previous step, matching is performed based on a supply-demand
relationship. For example, enterprise A is a financial loan service company, and
enterprise B is an advertisement service company. It is determined, from demand
information and service capability information of enterprise A and enterprise B, that
enterprise B is not well managed, and has a reduced profit, and large liabilities, and
fund injection or loan may be needed. In this case, service information of enterprise B
can be sent to company A.

[0043] Step 108. The target service information is sent to the first entity.

[0044] According to the method in FIG. 1, asset description information obtained
by analyzing trusted asset data of a first entity stored on a trusted device is obtained,
service information of each second entity is then obtained, target service information
matched with the first entity is determined based on the asset description information
and the service information of each second entity, and the target service information is
sent to the first entity. In a matching process, original trusted asset data is not out of
domain, and an analyzed object is asset description information obtained by analyzing
the trusted asset data, thereby protecting privacy of the trusted asset data. The trusted
asset data is stored on a trusted device so that credibility of the asset data can be
ensured. The asset description information of each entity is analyzed so that matching
of service information is implemented, and service processing between the entities is
matched.

[0045] Based on the method in FIG. 1, some embodiments of the present
specification further provide some specific implementations of the method, which are
described below.

[0046] Optionally, the operation that target service information matched with the
first entity is determined based on the asset description information and the service
information of each second entity can include the following:

[0047] the asset description information of the first entity is analyzed to obtain a
data feature corresponding to the asset description information; and

[0048] the service information of each second entity is matched based on the data

feature to obtain target service information matched with the first entity.

7



10

15

20

25

30

[0049] In the previous step, data features corresponding to asset description
information are obtained by analyzing the asset description information of the first
entity, and the step can be performed by using various feature extraction methods. For
example, feature extraction can be performed by principal components analysis (PCA)
and linear discriminant analysis (LDA), or data feature extraction can be performed
by using an algorithm such as a linear regression model, a logistic regression model, a
decision tree model, a support vector machine (SVM) model, and a neural network. A
data dimension for extraction can be determined based on actual application when the
data feature extraction is performed.

[0050] For example, asset description information of enterprise A “enterprise A,
annual net profit: 5.1 million, total liabilities: 3 million, service scope: advertisement”
is obtained. In this case, the asset description information of enterprise A can be
analyzed, feature data about enterprise A can be extracted. For example, feature
extraction can be performed from a service condition dimension and a service scope
dimension, and service information of other entities can be matched based on
extracted features. For example, loan financial service can be matched for enterprise
A, or advertisement making and propaganda services can be matched for enterprise A.
[0051] In another application, asset description information of user A can further be
obtained, such as real estate information, loan information, a credit record, an expense
record, and industrial information. Feature extraction can be performed on the asset
description information of user A from an expense type dimension and an asset
dimension, and service matching is performed for user A based on an extracted
feature. For example, a consumption type of user A with the largest consumption
weight obtained by analysis is real estate. In this case, real estate service information
can be matched for enterprise A.

[0052] In another application, asset description information of user B can be
obtained. The asset description information of user B includes medical record
information of user B. In this case, feature extraction can be performed on the asset
description information of user B based on a disease type and a treatment effect
dimension. Service matching is performed for user B based on an extracted feature.
For example, service related to each research institution can be matched for user B.
[0053] According to the previous method, feature extraction is performed on asset

description information, service information of other entities is matched for an entity
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based on an extracted data feature, and service matching can be more targeted,
thereby improving accuracy of service information matching.

[0054] Optionally, each entity publishes trusted asset data of the entity to a
blockchain network, and nodes in the blockchain network analyze the trusted asset
data of each entity to obtain asset description information corresponding to each entity.
Certainly, each entity can also analyze trusted asset data of the entity before
publishing the trusted asset data to a blockchain network, and publish the analyzed
asset description information directly to the blockchain network. The specific
implementations are as follows:

[0055] Method 1. Optionally, before the operation that asset description
information of a first entity is obtained, the method can further include the following:
[0056] trusted asset data published by the first entity in a blockchain network is
obtained; and

[0057] the trusted asset data is analyzed to obtain asset description information of
the first entity.

[0058] Method 2. Optionally, the operation that asset description information of a
first entity can specifically include the following:

[0059] asset description information published by the first entity in a blockchain
network is obtained.

[0060] Certainly, the asset description information in the previous method 2 can be
obtained by analyzing the trusted asset data of each entity respectively, or the asset
description information of each entity can be obtained by analyzing the trusted asset
data of each entity through a special device.

[0061] A blockchain network is a brand-new distributed infrastructure and
computing method that uses a blockchain-type data structure to verify and store data,
uses a distributed node consensus algorithm to generate and update data, uses
cryptography to ensure the security of data transmission and access, and uses a smart
contract including automated script code to program and operate data. The blockchain
network includes a plurality of nodes, and all nodes can receive information or a block
and verify the received block when each node broadcasts the information or the block
to the blockchain network. When the number of nodes approving the block
verification relative to the total number of nodes in the whole blockchain network
exceeds a predetermined threshold, it is determined that the blockchain network

approves the block verification, and all the nodes receive the block and store the block
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in local node space. The node can be understood as an electronic device with a storage
function, such as a server and an end-user device. The blockchain network is mainly
divided into a public blockchain, a consortium blockchain, and a private blockchain.
[0062] According to the previous methods, the trusted asset data of each entity is
published to the blockchain network, no institution or individual can control global
data, any node stops working does not affect the overall operation of the system, and
such decentralized network greatly improves the security of the trusted asset data. The
non-tampering, openness, transparency, traceability, and collective maintenance of the
trusted asset data are ensured.

[0063] Optionally, the asset description information can be stored in a
decentralized identifiers document corresponding to the first entity.

[0064] The decentralized identifiers document can further be used to store
information related to decentralized identifiers. The document can include
decentralized identifiers corresponding to various devices, an identifier and a name of
a database corresponding to each decentralized identifier, a key of the corresponding
device, any public credentials that the identity information owner intends to disclose,
a network address capable of interacting with the identity information, etc. The owner
of the identity information can query or manage these decentralized identifiers
documents by obtaining related private keys.

[0065] The decentralized identifiers document is stored on a blockchain, an
asymmetric encryption algorithm can be used to sign, a private key is used for
encryption, and a public key is needed during decryption verification.

[0066] Optionally, after the operation that target service information matched with
the first entity is determined based on the asset description information and the service
information of each second entity, the method can further include the following:
[0067] one or more second entities supporting the target service information are
determined; and

[0068] the service information of the first entity is sent to the one or more second
entities supporting the target information.

[0069] When matching is performed specifically, one or more pieces of service
information can be matched based on asset description information of a certain entity,
and one piece of service information can be selected from a plurality of pieces of
service information as target service information when the plurality of pieces of

service information is matched for asset description information of an entity. A
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selection method can be set based on actual application. For example, service
information with a highest matching degree can be determined as target service
information.

[0070] In practice, one piece of service information can correspond to a plurality of
entities. In this case, the target service information sent to the first entity can at least
include a service type, an entity list supporting the target service, etc.

[0071] The first entity can select one or more target entities from an entity list. The
blockchain network sends the service information of the first entity to the one or more
target entities.

[0072] Certainly, in practice, when the blockchain network matches target service
information based on the asset description information of the first entity, the matched
target service information can be sent to the first entity, or the service information of
the first entity can be sent to one or more entities supporting the target service
information to match a service transaction between the first entity and one or more
entities supporting the target service information.

[0073] Using a loan scenario as an example, target service information matched
with enterprise A is determined as a loan service based on asset description
information of enterprise A and service information of other entities. The entities
supporting the loan service include enterprise B, enterprise C, bank D, and bank E,
and target service information sent to enterprise A can at least include a service type
and an entity information list supporting the target service information. In addition,
service information of enterprise A can be sent to enterprise B, enterprise C, bank D,
and bank E, and enterprise A can proactively send a service request to one or more
entities among enterprise B, enterprise C, bank D, and bank E to apply for related
service of enterprise B, enterprise C, bank D, and bank E. Enterprise B, enterprise C,
bank D, and bank E can also send a service request to enterprise A to apply for service
of enterprise A.

[0074] According to the previous method, the corresponding service information
can be matched for each entity, and the matched service information can be sent to
each entity so as to match service interaction between the entities.

[0075] In the previous method steps, each entity publishes trusted asset data to the
blockchain network, nodes in the blockchain network can automatically analyze the
trusted asset data of each entity to obtain asset description data, determine service

information matched with each entity based on the asset description data and service
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information of each entity, and proactively send the corresponding service
information to each entity to match service transactions between various entities.
Matched service information is sent to each entity in advance based on a supply and a
demand of each entity so that a reference basis is provided for a subsequent data
transaction, thereby facilitating a trusted asset data transaction.

[0076] Certainly, in practice, the blockchain network can also match corresponding
service information for a certain entity initiating a service request after receiving the
service request of the entity, and the entity informs a service type that the entity wants
to apply for when initiating the service request. Specifically, the following steps can
be used for implementation:

[0077] Optionally, the method can further include the following:

[0078] a first service request sent by an end-user device of the first entity is
received;

[0079] aservice type requested by the first service request is determined;

[0080] target service information matched with the service type is determined from
the service information of each second entity based on the service type; and

[0081] the target service information is sent to the first entity, and the target service
information at least includes an entity information list of each entity of the target
service information.

[0082] It is worthwhile to note that the entity can indicate a service type the entity
desires to request when an end-user device of a certain entity sends a service request.
Target service information matched with the service type requested by the entity can
be identified from service information of other entities, and the identified target
service information can be sent to the end-user device where the first entity initiating
the request is located.

[0083] Optionally, after the operation that the target service information is sent to
the first entity, the method can further include the following:

[0084] a target entity selected by the first entity from the entity information list is
determined; and

[0085] the trusted asset data of the target entity is sent to the first entity.

[0086] The target service information sent to the first entity can include an entity
information list, the first entity can select one or more target entities from the entity
information list, and then trusted asset data of the selected target entity can be sent to

the first entity.
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[0087] In the previous step, an actual execution body that selects the target entity
from the entity information list can be the first entity. However, the node in the
blockchain network can obtain a notification indicating that an action is performed by
the first entity when the first entity performs a determination action. Therefore, the
present step can be understood as that the blockchain network can send the trusted
asset data of the target entity selected by the first entity to the first entity after
receiving a notification indicating that the target entity is selected by the first entity
from the entity information list.

[0088] Taking a trusted asset data transaction as an example, institution A initiates
a service request to obtain related medical record data about disease a, and identifies
and determines that an entity information list with the related medical record data
about disease a includes: user B, user C, institution D, and institution E, and
institution A can select an entity from the entity information list institution A wants to
apply for service. If institution A selects user B, trusted asset data of user B can be
sent to the first entity. However, it is worthwhile to note that the trusted data asset is
private data, and authorization of user B needs to be obtained before the trust asset
data of user B is sent to the first entity so as to send the trust asset data of user B to
other authorized entities other than user B. Therefore, the target entity also needs to
verify the trusted asset data of the first entity when it is determined that the first entity
selects a target entity to apply for service, and the blockchain network only sends the
trusted asset data of the target entity to the first entity after the target entity approves
the trusted asset data of the first entity. Specifically, the following steps can be used
for implementation:

[0089] Optionally, after a target entity selected by the first entity from the entity
information list is determined, the method can further include the following:

[0090] a second service request sent by the first entity is obtained;

[0091] asset description information returned by the target entity and needed to be
provided by the first entity is received;

[0092] asset description information provided by the first entity is obtained; and
[0093] the asset description information provided by the first entity is sent to the
target entity for verification.

[0094] Optionally, after the operation that the asset description information
provided by the first entity is sent to the target entity for verification, the method can

further include the following:
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[0095] a verifiable claim returned by the target entity is sent to the first entity after
the asset description information is approved, and the verifiable claim is used to
authorize the first entity to obtain the trusted asset data of the target entity.

[0096] Optionally, after the operation that the asset description information
provided by the first entity is sent to the target entity for verification, the method can
further include the following:

[0097] the trusted asset data of the target entity is sent to the first entity after the
asset description information is approved; and

[0098] the trusted asset data stored in a device of the target entity is deleted after
the trusted asset data is sent to the first entity.

[0099] It is worthwhile to note that the verifiable claim can be understood as a
claim of whether an identity identified by a decentralized identifier has a certain
qualification. Specifically, at a data level, the verifiable claim can be data that records
such a claim. In the previous steps, the verifiable claim can be a claim used to
authorize other entities to obtain trusted asset data of the target entity.

[0100] In the previous steps, the service request of the first entity can be a request
to obtain ownership of the trusted asset data of the target entity, or can be a request
only to obtain a right to use the trusted asset data. Therefore, the target entity also
needs to verify a part or all of the trusted asset data of the first entity after the first
entity selects the target entity desired to apply for service. After the target entity
approves a part or all of the trusted asset data of the first entity, if the service request
of the first entity is to obtain a right to use the trusted asset data of the target entity,
the target entity can issue a verifiable claim to the first entity, and the first entity can
use the trusted asset data of the target entity with the verifiable claim. If the service
request of the first entity is to obtain ownership of the trusted asset data of the target
entity, the trusted asset data of the target entity is sent to the first entity after the target
entity approves a part or all of the trusted asset data of the first entity, and the trusted
asset data stored in the device of the target entity is deleted after the trusted asset data
of the target entity is sent to the first entity, that is, the target entity can no longer store
the trusted asset data after the target entity agrees to transfer the trusted asset data of
the target entity to the first entity, thereby implementing transfer of the ownership of
the trusted asset data.

[0101] It is worthwhile to note that, in practice, an execution body of all of the

method steps in the previous embodiments can be any one or more nodes specified in
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the blockchain network or nodes in the blockchain network for storing trusted asset
data of each entity. In addition, the execution body can further be a decentralized
specific service with data matching capability outside the blockchain network, and the
service can match each entity to conduct service. In practice, the following two
methods can be combined for description:

[0102] Method 1. Trusted asset data matching is performed based on a service
request.

[0103] FIG. 2 is a flowchart illustrating a method for matching trusted asset data
based on a service request, according to some embodiments of the present
specification.

[0104] As shown in FIG. 2, financial loan is taken as an example. In the present
accompany drawing, an execution body of the method can be a decentralized
application with data matching capability, and can be referred to as a private data
network. The private data network can match corresponding service information for
an entity based on a service request of the entity. The specific steps can include the
following:

[0105] Step 202. Enterprise A registers identity information in a private data
network, and states asset description information corresponding to trusted asset data
of enterprise A in the service (private data network).

[0106] Step 204. Enterprise B registers identity information in the private data
network, and states asset description information corresponding to trusted asset data
of enterprise B.

[0107] It is worthwhile to note that only description information corresponding to
trusted asset data is stated in the private data service, and original trusted asset data is
not published to the private data network, thereby protecting the privacy of the trusted
asset data. The trusted asset data can be stored in a blockchain network and the trusted
asset data can be stated in a decentralized identifiers document of a blockchain, that is,
asset description information can be stored in the decentralized identifiers document.
[0108] Step 206. A query request sent by enterprise A is received, and the query
request requires to query an institution having financial loan capability in a network.
[0109] Step 208. An enterprise having financial loan capability is queried based on
the query request.

[0110] Step 210. An enterprise information list having financial loan capability is

returned to enterprise A.
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[0111] Step 212. Enterprise A selects, from the returned enterprise information list,
enterprise B that enterprise A wants to apply for loan from.

[0112] Step 214. A service application is sent to enterprise B.

[0113] Step 216. Asset description information returned by enterprise B and
needed to be provided by enterprise A is received.

[0114] Step 218. The asset description information provided by enterprise A is
obtained, and enterprise A authorizes enterprise B to verify the asset description
information of enterprise A.

[0115] Step 220. Enterprise B verifies the asset description information provided
by enterprise A, and returns a verification result.

[0116] Step 222. Trusted asset data of enterprise B is obtained after enterprise B
verifies the asset description information provided by enterprise A.

[0117] Step 224. The trusted asset data of enterprise B is sent to enterprise A.
[0118] According to the method steps in the previous method 1, corresponding
service information can be matched for an entity based on a service request of the
entity so that a service demand of the entity is satisfied, the sending accuracy of the
service information is improved, and the success rate of a service transaction is
improved.

[0119] Method 2. Asset description information of each entity is proactively
analyzed, and matched service information is proactively sent for each entity.

[0120] FIG. 3 is a schematic diagram illustrating proactive sending of matched
information in a matching method based on trusted asset data, according to some
embodiments of the present specification.

[0121] As shown in FIG. 3, each entity publishes trusted asset data in a blockchain
network. For example, the blockchain network can include data 1, data 2, data 3, ...,
and data n. The blockchain network analyzes the trusted asset data of each entity to
obtain asset description information corresponding to each entity, and the asset
description information can include information 1, information 2, information 3, ...,
and information n. The asset description information is analyzed to obtain demand
information and service capability information of each entity. Matched service
information is sent to each entity based on the demand information and the service
capability information corresponding to each entity. For example, a matching
relationship between each entity and service information in FIG. 3 is as follows: entity

A is matched with service information a, entity B is matched with service information
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b, entity C is matched with service information c, ..., and entity M is matched with
service information m.

[0122] The methods of the embodiments can be illustrated with the assistance of
the following examples: enterprise A, enterprise B, and enterprise C all registered
digital identities in the blockchain network and published their own trusted asset data
in the blockchain network. The trusted asset data of enterprise A, trusted asset data of
enterprise B, and trusted asset data of enterprise C are analyzed to obtain asset
description information corresponding to each entity. Specifically, enterprise A is a
financial loan service company, enterprise B is an advertisement service company, it
is determined, from enterprise asset status information in an annual report (including
basic enterprise information, enterprise asset status information, social security
information, etc.), that enterprise B is not well managed, and has a reduced profit, and
large liabilities, and fund injection or loan may be needed, and enterprise C is a newly
established leasing company. In this case, service information of enterprise B can be
sent to enterprise A, and enterprise A is prompted to apply for a loan service from
enterprise B. Service information of enterprise A is sent to enterprise B, and enterprise
B is prompted to proactively contact enterprise A and inquire whether a loan service
is needed. Service information of enterprise B can further be sent to enterprise C, and
enterprise C can be prompted to apply for an advertising service from enterprise B.
[0123] According to the method steps in the previous method 2, matched service
information can be sent to each entity based on the asset description information of
each entity, and possibly needed service information can be sent to each entity in
advance to provide a reference basis for a subsequent service transaction, thereby
facilitating a service transaction.

[0124] Some embodiments of the present specification further provide an apparatus
corresponding to the previous method based on the same idea. FIG. 4 is a schematic
structural diagram illustrating a matching apparatus based on trusted asset data,
according to some embodiments of the present specification. As shown in FIG. 4, the
apparatus can include:

[0125] an asset description information acquisition module 402, configured to
obtain asset description information of a first entity, the asset description information
being obtained by analyzing trusted asset data of the first entity, and the trusted asset

data being stored on a trusted device;
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[0126] a service information acquisition module 404, configured to obtain service
information of each second entity;

[0127] a target service information matching module 406, configured to determine
target service information matched with the first entity based on the asset description
information and the service information of each second entity; and

[0128] an information sending module 408, configured to send the target service
information to the first entity.

[0129] Based on the apparatus in FIG. 4, some embodiments of the present
specification further provide some specific implementations of the apparatus, which
are described below.

[0130] Optionally, the target service information matching module 406 can
specifically include:

[0131] a data feature extraction unit, configured to analyze the asset description
information of the first entity to obtain a data feature corresponding to the asset
description information; and

[0132] a matching unit, configured to match the service information of each second
entity based on the data feature to obtain target service information matched with the
first entity.

[0133] Optionally, the apparatus can further include:

[0134] a trusted asset data acquisition module, configured to obtain trusted asset
data published by the first entity in a blockchain network; and

[0135] an analysis module, configured to analyze the trusted asset data to obtain
asset description information of the first entity.

[0136] Optionally, the apparatus can further include:

[0137] a second entity determination module, configured to determine one or more
second entities supporting the target service information; and

[0138] a service information sending module, configured to send the service
information of the first entity to the one or more second entities supporting the target
information.

[0139] Optionally, the apparatus can be further configured to:

[0140] receive a first service request sent by an end-user device of the first entity;
[0141] determine a service type requested by the first service request;

[0142] determine target service information matched with the service type from the

service information of each second entity based on the service type; and
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[0143] send the target service information to the first entity, the target service
information at least including an entity information list of each entity of the target
service information.

[0144] Optionally, the apparatus can further include:

[0145] a target entity selection module, configured to determine a target entity
selected by the first entity from the entity information list; and

[0146] a sending module, configured to send the trusted asset data of the target
entity to the first entity.

[0147] Optionally, the apparatus can further include:

[0148] a second service request acquisition module, configured to obtain a second
service request sent by the first entity;

[0149] an asset description information determination module, configured to
receive asset description information returned by the target entity and needed to be
provided by the first entity;

[0150] an asset description information receiving module, configured to obtain
asset description information provided by the first entity; and

[0151] a verification module, configured to send the asset description information
provided by the first entity to the target entity for verification.

[0152] Optionally, the apparatus can further include:

[0153] a verifiable claim sending module, configured to send a verifiable claim
returned by the target entity to the first entity after the asset description information is
approved, the verifiable claim being used to authorize the first entity to obtain the
trusted asset data of the target entity.

[0154] Optionally, the apparatus can further include:

[0155] a trusted asset data sending module, configured to send the trusted asset data
of the target entity to the first entity after the asset description information is approved;
and

[0156] a trusted asset data deletion module, configured to delete the trusted asset
data stored in a device of the target entity after the trusted asset data is sent to the first
entity.

[0157] Optionally, the asset description information acquisition module 402 can be
specifically configured to:

[0158] obtain asset description information published by the first entity in a

blockchain network.
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[0159] Optionally, the asset description information can be stored in a
decentralized identifiers document corresponding to the first entity.

[0160] Some embodiments of the present specification further provide a device
corresponding to the previous method based on the same idea.

[0161] FIG. 5 is a schematic structural diagram illustrating a matching device based
on trusted asset data, according to some embodiments of the present specification. As
shown in FIG. 5, a device 500 can include:

[0162] at least one processor 510; and

[0163] amemory 530 communicably coupled to the at least one processor, where
[0164] the memory 530 stores instructions 520 executable by the at least one
processor 510, and the instructions are executed by the at least one processor 510 so
that the at least one processor 510 can:

[0165] obtain asset description information of a first entity, the asset description
information being obtained by analyzing trusted asset data of the first entity, and the
trusted asset data being stored on a trusted device;

[0166] obtain service information of each second entity;

[0167] determine target service information matched with the first entity based on
the asset description information and the service information of each second entity;
and

[0168] send the target service information to the first entity.

[0169] Some embodiments of the present specification further provide a
computer-readable medium corresponding to the previous method based on the same
idea. Computer-readable instructions are stored on the computer-readable medium,
and the computer-readable instructions can be executed by a processor to implement
the following method:

[0170] obtaining asset description information of a first entity, the asset description
information being obtained by analyzing trusted asset data of the first entity, and the
trusted asset data being stored on a trusted device;

[0171] obtaining service information of each second entity;

[0172] determining target service information matched with the first entity based
on the asset description information and the service information of each second entity;
and

[0173] sending the target service information to the first entity.
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[0174] In the 1990s, whether technology improvement is hardware improvement
(for example, improvement of a circuit structure, such as a diode, a transistor, or a
switch) or software improvement (improvement of a method procedure) can be clearly
distinguished. However, with the development of technologies, current improvement
for many method procedures can be considered as direct improvement of hardware
circuit structures. A designer usually programs an improved method procedure to a
hardware circuit to obtain a corresponding hardware circuit structure. Therefore, a
method procedure can be improved by using a hardware entity module. For example,
a programmable logic device (PLD) (for example, a field programmable gate array
(FPGA)) is such an integrated circuit, and a logical function of the programmable
logic device is determined by a user through device programming. The designer
performs programming to "integrate" a digital system to a PLD without requesting a
chip manufacturer to design and produce an application-specific integrated circuit
chip. Moreover, at present, instead of manually manufacturing an integrated circuit
chip, such programming is mostly implemented by using "logic compiler" software.
The programming is similar to a software compiler used to develop and write a
program. Original code needs to be written in a particular programming language for
compilation. The language is referred to as a hardware description language (HDL).
There are many HDLs, such as an advanced boolean expression language (ABEL), an
Altera hardware description language (AHDL), Confluence, a Cornell university
programming language (CUPL), HDCal, a Java hardware description language
(JHDL), Lava, Lola, MyHDL, PALASM, and a Ruby hardware description language
(RHDL). A very-high-speed integrated circuit hardware description language (VHDL)
and Verilog are most commonly used. A person skilled in the art should also
understand that a hardware circuit that implements a logical method procedure can be
readily obtained once the method procedure is logically programmed by using the
several described hardware description languages and is programmed into an
integrated circuit.

[0175] A controller can be implemented in any suitable way. For example, the
controller can take the form of, for example, a micro processor or processor and a
computer-readable medium storing computer-readable program code (e.g., software or
firmware) executable by the (micro) processor, a logic gate, a switch, an
application-specific integrated circuit (ASIC), a programmable logic controller, and

an embedded micro controller. Examples of the controller include, but are not limited
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to, the following micro controllers: ARC 625D, Atmel AT91SAM, Microchip
PIC18F26K20, and Silicone Labs C8051F320. The memory controller can also be
implemented as a part of the control logic of the memory. A person skilled in the art
also understands that, in addition to implementing a controller by using
computer-readable program code, the method steps can be logically programmed so
that the controller implements the same functions in the form of a logic gate, a switch,
an ASIC, a programmable logic controller, an embedded microcontroller, etc.
Therefore, the controller can be regarded as a hardware component, and an apparatus
included in the controller for implementing various functions can also be regarded as
the structure within the hardware component. Or even, the apparatus for implementing
various functions can be regarded as a software module implementing the method and
a structure within the hardware component.

[0176] The system, apparatus, module, or unit illustrated in the previous
embodiments can be specifically implemented by using a computer chip or an entity,
or can be implemented by using a product having a certain function. A typical
implementation device is a computer. Specifically, the computer can be, for example,
a personal computer, a laptop computer, a cellular phone, a camera phone, a smart
phone, a personal digital assistant, a media player, a navigation device, an email
receiving and transmitting device, a game console, a tablet computer, a wearable
device, or any combination of these devices.

[0177] For ease of description, the previous apparatus is divided into various units
based on functions for separate description. Certainly, during implementation of the
present application, the functions of the units can be implemented in the same or more
pieces of software and/or hardware.

[0178] A person skilled in the art should understand that the embodiments of the
present invention can be provided as methods, systems, or computer program products.
Therefore, the present invention can take a form of hardware embodiments, software
embodiments, or embodiments combining software and hardware. Moreover, the
present invention can take a form of a computer program product implemented on one
or more computer available storage media (including, but not limited to, a disk
memory, a CD-ROM, an optical memory, etc.) including computer-available program
code.

[0179] The present invention is described with reference to flowcharts and/or block

diagrams of the method, the device (system), and the computer program product
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according to the embodiments of the present invention. It should be understood that
each flow and/or block in the flowcharts and/or block diagrams and a combination of
flows and/or blocks in the flowcharts and/or block diagrams can be implemented by
using computer program instructions. These computer program instructions can be
provided to a processor of a general-purpose computer, a special-purpose computer,
an embedded processor, or another programmable data processing device to produce a
machine, so that the instructions executed by the processor of the computer or another
programmable data processing device produce a device for implementing functions
specified in one or more flows in the flowcharts and/or one or more blocks in the
block diagrams.

[0180] These computer program instructions can also be stored in a
computer-readable memory that can direct a computer or another programmable data
processing device to work in a specific way, such that instructions stored in the
computer-readable memory produce a product including an instruction apparatus that
implements functions specified in one or more flows in the flowcharts and/or one or
more blocks in the block diagrams.

[0181] These computer program instructions can also be loaded onto a computer or
another programmable data processing device, such that a series of operating steps are
performed on the computer or the another programmable data processing device to
produce a computer-implemented process. Therefore instructions executed on the
computer or the another programmable data processing device provide steps for
implementing functions specified in one or more flows in the flowcharts and/or one or
more blocks in the block diagrams.

[0182] In a typical configuration, the computer includes one or more processors
(CPUs), an input/output interface, a network interface, and a memory.

[0183] The memory may include at least one form of a non-persistent memory, a
random access memory (RAM), or a non-volatile memory in a computer-readable
medium, such as a read-only memory (ROM) or a flash RAM. The memory is an
example of the computer-readable medium.

[0184] The computer-readable medium includes persistent, non-persistent, movable,
and unmovable media that can store information by using any method or technology.
The information can be a computer-readable instruction, a data structure, a program
module, or other data. Examples of the computer storage medium include but are not

limited to a phase change random access memory (PRAM), a static RAM (SRAM), a
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dynamic RAM (DRAM), a RAM of another type, a ROM, an electrically erasable
programmable ROM (EEPROM), a flash memory or another memory technology, a
CD-ROM, a digital versatile disc (DVD), or another optical storage, a cassette, a
magnetic disk storage, or another magnetic storage device or any other
non-transmission medium. The computer storage medium can be configured to store
information that can be accessed by a computing device. As described in the present
application, the computer-readable medium does not include computer-readable
transitory media such as a modulated data signal and a carrier.

[0185] It is also worthwhile to note that the terms "include", "comprise" or any
other variants thereof are intended to cover non-exclusive inclusion, so that a process,
a method, a product, or a device that includes a series of elements includes not only
those elements but also other elements that are not explicitly listed, or elements
inherent in such process, method, product, or device. An element preceded by
"includes a ..." does not, without more constraints, preclude the presence of additional
identical elements in the process, method, product, or device that includes the
element.

[0186] A person skilled in the art should understand that the embodiments of the
present application can be provided as methods, systems, or computer program
products. Therefore, the present application can use a form of hardware only
embodiments, software only embodiments, or embodiments with a combination of
software and hardware. Moreover, the present application can use a form of a
computer program product implemented on one or more computer available storage
media (including, but not limited to, a disk memory, a CD-ROM, an optical memory,
etc.) including computer available program code.

[0187] The present application can be described in common contexts of
computer-executable instructions executed by a computer, such as a program module.
Generally, the program modules include a routine, program, object, component, data
structure, etc. for executing a particular task or implementing a particular abstract data
type. Alternatively, the present application can be practiced in distributed computing
environments. In these distributed computing environments, tasks are executed by
remote processing devices that are connected by using a communications network. In
the distributed computing environments, the program modules can be located in both

local and remote computer storage media including storage devices.
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[0188] The previous descriptions are merely embodiments of the present
application, and are not intended to limit the present application. For a person skilled
in the art, the present application can be subject to various modifications and
variations. Any modifications, equivalent replacements, improvements, etc. that are
made within the spirit and principles of the present application shall all be included

within the scope of the claims of the present application.
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CLAIMS

What is claimed is:

1. A matching method based on trusted asset data, comprising:

obtaining asset description information of a first entity, the asset description
information being obtained by analyzing trusted asset data of the first entity, and the
trusted asset data being stored on a trusted device;

obtaining service information of each second entity;

determining target service information matched with the first entity based on the
asset description information and the service information of each second entity; and

sending the target service information to the first entity.

2. The method according to claim 1, wherein the determining target service
information matched with the first entity based on the asset description information
and the service information of each second entity specifically comprises:

analyzing the asset description information of the first entity to obtain a data
feature corresponding to the asset description information; and

matching the service information of each second entity based on the data feature
to obtain target service information matched with the first entity.

3. The method according to claim 1, before the obtaining asset description
information of a first entity, further comprising:

obtaining trusted asset data published by the first entity in a blockchain network;
and

analyzing the trusted asset data to obtain asset description information of the first
entity.

4. The method according to claim 1, wherein the obtaining asset description
information of a first entity specifically comprises:

obtaining asset description information published by the first entity in a
blockchain network.

5. The method according to claim 3 or 4, wherein the asset description
information is stored in a decentralized identifiers document corresponding to the first
entity.

6. The method according to claim 1, after the determining target service
information matched with the first entity based on the asset description information

and the service information of each second entity, further comprising:
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determining one or more second entities supporting the target service
information; and

sending the service information of the first entity to the one or more second
entities supporting the target information.

7. The method according to claim 1, wherein the method further comprises:

receiving a first service request sent by an end-user device of the first entity;

determining a service type requested by the first service request;

determining target service information matched with the service type from the
service information of each second entity based on the service type; and

sending the target service information to the first entity, the target service
information at least comprising an entity information list of each entity of the target
service information.

8. The method according to claim 7, after the sending the target service
information to the first entity, further comprising:

determining a target entity selected by the first entity from the entity information
list; and

sending the trusted asset data of the target entity to the first entity.

9. The method according to claim 8, after the determining a target entity selected
by the first entity from the entity information list, further comprising:

obtaining a second service request sent by the first entity;

receiving asset description information returned by the target entity and needed
to be provided by the first entity;

obtaining asset description information provided by the first entity; and

sending the asset description information provided by the first entity to the target
entity for verification.

10. The method according to claim 9, after the sending the asset description
information provided by the first entity to the target entity for verification, further
comprising:

sending a verifiable claim returned by the target entity to the first entity after the
asset description information is approved, the verifiable claim being used to authorize
the first entity to obtain the trusted asset data of the target entity.

11. The method according to claim 9, after the sending the asset description
information provided by the first entity to the target entity for verification, further
comprising:
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sending the trusted asset data of the target entity to the first entity after the asset
description information is approved; and

deleting the trusted asset data stored in a device of the target entity after the
trusted asset data is sent to the first entity.

12. A matching apparatus based on trusted asset data, comprising:

an asset description information acquisition module, configured to obtain asset
description information of a first entity, the asset description information being
obtained by analyzing trusted asset data of the first entity, and the trusted asset data
being stored on a trusted device;

a service information acquisition module, configured to obtain service
information of each second entity;

a target service information matching module, configured to determine target
service information matched with the first entity based on the asset description
information and the service information of each second entity; and

an information sending module, configured to send the target service information
to the first entity.

13. The apparatus according to claim 12, wherein the target service information
matching module specifically comprises:

a data feature extraction unit, configured to analyze the asset description
information of the first entity to obtain a data feature corresponding to the asset
description information; and

a matching unit, configured to match the service information of each second
entity based on the data feature to obtain target service information matched with the
first entity.

14. The apparatus according to claim 12, wherein the apparatus further
comprises:

a trusted asset data acquisition module, configured to obtain trusted asset data
published by the first entity in a blockchain network; and

an analysis module, configured to analyze the trusted asset data to obtain asset
description information of the first entity.

15. The apparatus according to claim 12, wherein the apparatus further
comprises:

a second entity determination module, configured to determine one or more

second entities supporting the target service information; and
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a service information sending module, configured to send the service information
of the first entity to the one or more second entities supporting the target information.

16. The apparatus according to claim 12, wherein the apparatus is further
configured to:

receive a first service request sent by an end-user device of the first entity;

determine a service type requested by the first service request;

determine target service information matched with the service type from the
service information of each second entity based on the service type; and

send the target service information to the first entity, the target service
information at least comprising an entity information list of each entity of the target
service information.

17. The apparatus according to claim 16, wherein the apparatus further
comprises:

a target entity selection module, configured to determine a target entity selected
by the first entity from the entity information list; and

a sending module, configured to send the trusted asset data of the target entity to
the first entity.

18. The apparatus according to claim 17, wherein the apparatus further
comprises:

a second service request acquisition module, configured to obtain a second
service request sent by the first entity;

an asset description information determination module, configured to receive
asset description information returned by the target entity and needed to be provided
by the first entity;

an asset description information receiving module, configured to obtain asset
description information provided by the first entity; and

a verification module, configured to send the asset description information
provided by the first entity to the target entity for verification.

19. The apparatus according to claim 18, wherein the apparatus further
comprises:

a verifiable claim sending module, configured to send a verifiable claim returned
by the target entity to the first entity after the asset description information is
approved, the verifiable claim being used to authorize the first entity to obtain the

trusted asset data of the target entity.
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20. The apparatus according to claim 18, wherein the apparatus further
comprises:

a trusted asset data sending module, configured to send the trusted asset data of
the target entity to the first entity after the asset description information is approved;
and

a trusted asset data deletion module, configured to delete the trusted asset data
stored in a device of the target entity after the trusted asset data is sent to the first
entity.

21. A matching device based on trusted asset data, comprising:

at least one processor; and

a memory communicably coupled to the at least one processor, wherein

the memory stores instructions executable by the at least one processor, and the
instructions are executed by the at least one processor so that the at least one
processor can:

obtain asset description information of a first entity, the asset description
information being obtained by analyzing trusted asset data of the first entity, and the
trusted asset data being stored on a trusted device;

obtain service information of each second entity;

determine target service information matched with the first entity based on the
asset description information and the service information of each second entity; and

send the target service information to the first entity.

22. A computer-readable medium, wherein computer-readable instructions are
stored on the computer-readable medium, and the computer-readable instructions can
be executed by a processor to implement the matching method based on trusted asset

data according to any one of claims 1 to 11.
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