10

15

20

25

METHOD, APPARATUS, CLIENT TERMINAL, AND SERVER FOR DATA
PROCESSING
Technical Field

[01] Embodiments of the present specification relate to the field of computer
technologies, and in particular to a method, an apparatus, a client terminal, and a server for data
processing.

Background

[02] With the rapid development of the Internet, various types of data have emerged and
grown explosively. At present, blockchain technologies have become the directions of main
attention and research in many technical fields due to their own characteristics of decentralization,
untamperability, distribution, and the like.

[03] In related technologies, a system for data processing may include a client terminal
and a blockchain server. The blockchain server can join a blockchain network as a blockchain
node. In actual services, the client terminal needs to perform frequent read and write operations on
the blockchain server, such as reading block data from the blockchain server; or writing status data
into the blockchain server. The status data can be used for indicating a status of a member in a
blockchain, e.g., an asset balance of a member account. In the above related technologies, the read
and write operations of the client terminal for the blockchain server are relatively frequent, thereby
resulting in a high access pressure to the blockchain server and reducing the data processing speed
of the system for data processing.

Summary of the Invention

[04] An object of embodiments of the present specification is to provide a method, an
apparatus, a client terminal, and a server for data processing to accelerate data processing.

[05] To achieve the above object, an embodiment of the present specification provides a

method for data processing, including: selecting, based on a data attribute of to-be-processed data,
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a target coordinating server from a plurality of coordinating servers; the plurality of coordinating
servers belonging to a plurality of server clusters respectively; and sending a data processing
request to the target coordinating server, such that a server cluster to which the target coordinating
server belongs can process the data processing request preferentially; the data processing request
directing to the to-be-processed data.

[06] To achieve the above object, an embodiment of the present specification provides
an apparatus for data processing, including: a selecting unit configured to select, based on a data
attribute of to-be-processed data, a target coordinating server from a plurality of coordinating
servers; the plurality of coordinating servers belonging to a plurality of server clusters respectively;
and a sending unit configured to send a data processing request to the target coordinating server,
such that a server cluster to which the target coordinating server belongs can process the data
processing request preferentially; the data processing request directing to the to-be-processed data.

[07] To achieve the above object, an embodiment of the present specification provides a
client terminal, including: a memory configured to store computer instructions; and a processor
configured to execute the computer instructions to implement the following steps: selecting, based
on a data attribute of to-be-processed data, a target coordinating server from a plurality of
coordinating servers; the plurality of coordinating servers belonging to a plurality of server clusters
respectively; and sending a data processing request to the target coordinating server, such that a
server cluster to which the target coordinating server belongs can process the data processing
request preferentially; the data processing request directing to the to-be-processed data.

[08] To achieve the above object, an embodiment of the present specification provides a
method for data processing and applied to a first coordinating server. The method includes:
receiving a block data read request sent from a client terminal; the block data read request carrying
a position value of to-be-read block data; sending the position value to a second coordinating server

when the position value does not satisfy a position value determining condition; receiving the block
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data directed by the position value sent from the second coordinating server; and sending the block
data to the client terminal.

[09] To achieve the above object, an embodiment of the present specification provides
an apparatus for data processing and applied to a first coordinating server. The apparatus for data
processing includes: a first receiving unit configured to receive a block data read request sent from
a client terminal; the block data read request carrying a position value of to-be-read block data; a
first sending unit configured to send the position value to a second coordinating server when the
position value does not satisfy a position value determining condition; a second receiving unit
configured to receive the block data directed by the position value sent from the second
coordinating server; and a second sending unit configured to send the block data to the client
terminal.

[10] To achieve the above object, an embodiment of the present specification provides a
first coordinating server, including: a memory configured to store computer instructions; and a
processor configured to execute the computer instructions to implement the following steps:
receiving a block data read request sent from a client terminal; the block data read request carrying
a position value of to-be-read block data; sending the position value to a second coordinating server
when the position value does not satisfy a position value determining condition; receiving the block
data directed by the position value sent from the second coordinating server; and sending the block
data to the client terminal.

[11] To achieve the above object, an embodiment of the present specification provides a
method for data processing and applied to a first coordinating server. The method includes:
receiving a block data read request sent from a client terminal; the block data read request carrying
a position value of to-be-read block data; acquiring the block data directed by the position value
when the position value satisfies a position value determining condition; and sending the block

data to the client terminal.
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[12] To achieve the above object, an embodiment of the present specification provides
an apparatus for data processing and applied to a first coordinating server. The apparatus for data
processing includes: a receiving unit configured to receive a block data read request sent from a
client terminal; the block data read request carrying a position value of to-be-read block data; an
acquiring unit configured to acquire the block data directed by the position value when the position
value satisfies a position value determining condition; and a sending unit configured to send the
block data to the client terminal.

[13] To achieve the above object, an embodiment of the present specification provides a
first coordinating server, including: a memory configured to store computer instructions; and a
processor configured to execute the computer instructions to implement the following steps:
receiving a block data read request sent from a client terminal; the block data read request carrying
a position value of to-be-read block data; acquiring the block data directed by the position value
when the position value satisfies a position value determining condition; and sending the block
data to the client terminal.

[14] As can be seen from the technical solutions provided in the above embodiments of
the present specification, in the embodiments of the present specification, the client terminal can
select, based on a data attribute of to-be-processed data, a target coordinating server from a
plurality of coordinating servers; and can send a data processing request to the target coordinating
server, such that a server cluster to which the target coordinating server belongs can process the
data processing request preferentially. Thus, the client terminal can send data processing requests
to different coordinating servers based on different data attributes of the to-be-processed data; and
achieves load balancing of a plurality of server clusters, thereby accelerating the data processing.
Brief Description of the Drawings

[15] To more clearly describe the technical solutions of the embodiments of the present

specification or the prior art, the accompany drawings to be used in the description of the
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embodiments or the prior art will be briefly introduced below. Apparently, the accompanying
drawings in the description below are merely some embodiments disclosed in the present
specification. For those of ordinary skills in the art, other drawings may also be obtained based on
these drawings without creative efforts.

[16] FIG. 1 is a schematic structural diagram of a system for data processing according
to an embodiment of the present specification;

[17] FIG. 2 is a flowchart of a method for data processing according to an embodiment
of the present specification;

[18] FIG. 3 is a flowchart of a method for reading block data according to an embodiment
of the present specification;

[19] FIG. 4 is a flowchart of a method for reading block data according to an embodiment
of the present specification;

[20] FIG. 5 is a flowchart of a method for reading transaction data according to an
embodiment of the present specification;

[21] FIG. 6 is a flowchart of a method for data processing according to an embodiment
of the present specification;

[22] FIG. 7 is a flowchart of a method for data processing according to an embodiment
of the present specification;

[23] FIG. 8 is a schematic structural diagram of an apparatus for data processing
according to an embodiment of the present specification;

[24] FIG. 9 is a schematic structural diagram of a client terminal according to an
embodiment of the present specification;

[25] FIG. 10 is a schematic structural diagram of an apparatus for data processing
according to an embodiment of the present specification;

[26] FIG. 11 is a schematic structural diagram of a first coordinating server according to
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an embodiment of the present specification; and

[27] FIG. 12 is a schematic structural diagram of an apparatus for data processing
according to an embodiment of the present specification.
Detailed Description

[28] The technical solutions in the embodiments of the present specification will be
clearly and completely described below with reference to the accompanying drawings in the
embodiments of the present specification. Apparently, the described embodiments are merely a
part, rather than all, of the embodiments of the present specification. Based on the embodiments in
the present specification, all other embodiments obtained by those of ordinary skills in the art
without creative efforts should fall within the protection scope of the present specification.

[29] In order to facilitate those skilled in the art to understand the technical solutions of
the embodiments of the present specification, the technical terms of the embodiments of the present
specification will be first described below.

[30] A blockchain is a distributed ledger that organizes a plurality of pieces of block data
in a chain structure in chronological order and ensures security, traceability, and untamperability
using a cryptographic algorithm. The blockchain may include a public blockchain, a joint
blockchain (also called a consortium blockchain), a private blockchain, and the like.

[31] A blockchain can be established between a plurality of individual users, groups, or
organizations based on the blockchain technologies, who can then join in the blockchain and
become members thereof. Transaction data between members can be stored in block data (Block)
in the blockchain. Each piece of block data can record at least one piece of transaction data
generated by a member in the blockchain within a specific temporal interval, and may specifically
include a block header, a block body, and the like.

[32] The blockchain may correspond to a plurality of pieces of status data. Each piece

of status data may correspond to a member identifier. The status data may be used for describing
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a state of the member identifier. For example, the member identifier may include a member
account, and the status data may include an asset balance of the member account. Of course, the
member account and the asset balance here are only examples, and in fact, the member identifier
and the status data may also be other data, respectively.

[33] The blockchain may include a plurality of pieces of block data. Each piece of block
data in the blockchain may have a position value. Different pieces of block data have different
position values. The position value may be used for indicating a position of block data in the
blockchain. The block data can be obtained from the blockchain based on the position value. In
addition, the position value may also have an association relationship with a creation moment of
the block data. Specifically, block data with an earlier creation moment has a smaller position
value; and block data with a later creation moment has a larger position value. The position value
may include a block height. Of course, the position value may also include any other data that can
derive the position of the block data.

[34] The blockchain may be implemented based on a blockchain network. The
blockchain network may include a P2P network (peer-to-peer network) and the like. The
blockchain network may include a plurality of blockchain nodes. Each blockchain node may store
all or some of block data in the blockchain. Each blockchain node may be a server or a distributed
server cluster that includes a plurality of servers.

[35] A distributed server cluster may include a coordinating server and a plurality of task
servers. The coordinating server may be responsible for task allocation and management. The task
server may be responsible for task processing. The distributed server cluster can provide
transaction services for the outside as a whole. The distributed server cluster may be implemented
specifically based on MPP (Massively Parallel Processing) architecture technologies. Of course,
the distributed server cluster may also be implemented based on other architecture technologies.

This is not specifically limited in the embodiments of the present specification.
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[36] Referring to FIG. 1, an embodiment of the present specification provides a system
for data processing.

[37] In the present embodiment, the system for data processing may include a blockchain
platform. The blockchain platform may serve as a blockchain node in a blockchain network. The
blockchain platform may include at least two server clusters. The at least two server clusters may
include a first server cluster and a second server cluster. The first server cluster may include a first
coordinating server and a plurality of first task servers. The second server cluster may include a
second coordinating server and a plurality of second task servers. Compared with the first task
servers, the second task servers may have a better hardware configuration and/or software
configuration. Therefore, compared with the first server cluster, the second server cluster may have
a greater data processing capacity.

[38] In the present embodiment, the first server cluster and the second server cluster may
store at least one piece of block data in the blockchain respectively. The block data in the first
server cluster and the second server cluster may be considered as block data stored in the
blockchain platform. In addition, as mentioned above, the blockchain platform may serve as a
blockchain node in the blockchain network. Thus, the block data in the first server cluster and the
second server cluster may also be considered as block data stored at the blockchain node. Block
data in the first server cluster may be different from block data in the second server cluster. A total
number of pieces of block data in the first server cluster and the second server cluster may be less
than or equal to the number of pieces of block data in the blockchain.

[39] A storage mode of block data in the first server cluster is described below. For ease
of description, a set consisting of the block data in the first server cluster may be used as a block
data set here. In the first server cluster, the block data in the block data set can be distributed and
stored in the first task servers according to a first specific rule. The first specific rule may be

flexibly set based on actual needs. For example, the first server cluster may include N first task
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servers. Each first task server may have a first server identifier. Here, the first server identifier may
be used for identifying the first task server, e.g., may be an IP address, a MAC address, a number,
or the like of the first task server. The first server identifiers of the N first task servers may be A0,
Al, A2, ..., A(N-1), respectively. Then, block data of which a position value has a remainder 0
when divided by N in the block data set may be stored in a first task server with a first server
identifier AO; block data of which a position value has a remainder 1 when divided by N in the
block data set may be stored in a first task server with a first server identifier Al; and similarly,
block data of which a position value has a remainder N-1 when divided by N in the block data set
may be stored in a first task server with a first server identifier A(N-1). In the first server cluster,
the first coordinating server may store position value configuration data. The position value
configuration data may include at least one position value. Each position value in the position value
configuration data may correspond to a first server identifier; and the block data directed by the
position value may be stored in the first task server identified by the first server identifier. A storage
mode of block data in the second server cluster may be similar to that of the block data in the first
server cluster.

[40] It should be noted that, as mentioned above, the block data in the first server cluster
and the second server cluster may be considered as the block data stored in the blockchain platform.
In general, the block data, after generation, cannot be changed. Operations for the block data
generally only include read operations (e.g., reading block data and reading transaction data of the
block data). A read operation occupies fewer performance resources (e.g., CPU, internal storage,
and external storage). In order to reserve more performance resources for the second server cluster
to process other types of data, a large number of pieces of block data with earlier creation time in
the blockchain platform may be stored in the first server cluster; and a small number of pieces of
block data with later creation time in the blockchain platform may be stored in the second server

cluster. Specifically, as mentioned above, compared with the first server cluster, the second server
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cluster may have a greater data processing capacity. Thus, newly added block data of the
blockchain platform may be from the second server cluster, e.g., from the second coordinating
server and/or a second task server in the second server cluster. The newly added block data of the
blockchain platform may be first stored in the second server cluster, e.g., stored in a second task
server in the second server cluster according to the first specific rule. Thus, the second coordinating
server can migrate block data satisfying a position value determining condition in each second task
server to the first server cluster at a first preset time interval. Specifically, the second coordinating
server can acquire the block data satisfying the position value determining condition from each
second task server; and can send the acquired block data to the first coordinating server. The first
coordinating server can receive the block data, and can store the received block data in the first
task servers according to the first specific rule. Here, a size of the first preset time interval may be
flexibly set according to actual needs, e.g., may be 5 hours, 1 day, or 2 days. The position value
determining condition may be flexibly set based on actual needs. For example, the position value
determining condition may include: a difference between the position value and a maximum
position value is greater than or equal to a first preset threshold. The maximum position value may
be a position value of block data with the latest creation moment. The first preset threshold may
be, e.g., 1000, 1052, or 1070. For another example, the position value determining condition may
further include: the position value is less than or equal to a second preset threshold.

[41] In the present embodiment, the second server cluster may also store status data of
the blockchain. Specifically, the status data of the blockchain can change. Operations for the status
data may include read operations and write operations. In order to accelerate processing for the
status data, the status data of the blockchain may be stored in the second server cluster.

[42] A storage mode of the status data in the second server cluster is described below.
For ease of description, a set consisting of the status data in the blockchain may be used as a status

data set here. In the second server cluster, the status data in the status data set can be distributed
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and stored in the second task servers according to a second specific rule. The second specific rule
may be flexibly set based on actual needs. For example, the second server cluster may include N
second task servers. Each second task server may have a second server identifier. Here, the second
server identifier may be used for identifying the second task server, e.g., may be an IP address, a
MAC address, a number, or the like of the second task server. The second server identifiers of the
N second task servers may be B0, B1, B2, ..., B(N-1), respectively. Then, status data of which a
position value has a remainder 0 when divided by N in the status data set may be stored in a second
task server with a second server identifier B0; status data of which a position value has a remainder
1 when divided by N in the status data set may be stored in a second task server with a second
server identifier B1; and similarly, status data of which a position value has a remainder N-1 when
divided by N in the block data set may be stored in a second task server with a second server
identifier B(N-1). In the second server cluster, the second coordinating server may store member
identifier configuration data. The member identifier configuration data may include at least one
member identifier. Each member identifier in the member identifier configuration data may
correspond to a second server identifier; and status data corresponding to the member identifier
may be stored in the second task server identified by the second server identifier.

[43] In an implementation of the present embodiment, the first coordinating server in the
first server cluster may also store a first code value configuration data. The second coordinating
server in the second server cluster may also store a second code value configuration data. The first
code value configuration data and the second code value configuration data may both include at
least one code value. Each code value in the first code value configuration data and the second
code value configuration data may correspond to a position value. A total number of position values
corresponding to code values in the first code value configuration data and the second code value
configuration data may be less than or equal to the number of pieces of block data in the blockchain

platform. The code value may be a code value of block data or a code value of transaction data.
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The code value of the block data may be used for identifying the block data, and may specifically
correspond to a position value of the block data. The code value of the transaction data may be
used for identifying the transaction data, and may specifically correspond to a position value of
block data containing the transaction data. The code value may include a hash value. The hash
value may be obtained from computation based on a hash algorithm. The hash algorithm may
include SHA-1, SHA-224, SHA-256, SHA-512, and the like. In addition, when the code value in
the first code value configuration data and the second code value configuration data is a code value
of transaction data, each code value in the first code value configuration data and the second code
value configuration data may also correspond to an offset. The offset can be used for indicating an
offset position of the transaction data corresponding to the code value in the block data, so as to
facilitate quickly acquiring the transaction data from the block data.

[44] It should be noted that, as mentioned above, newly added block data of the
blockchain platform may be first stored in the second server cluster. Thus, a code value
corresponding to the newly added block data in the blockchain platform may be first added to the
second code value configuration data. The code value corresponding to the newly added block data
may be a code value of the block data or the code value of the transaction data of the block data.
Thus, the second coordinating server can migrate a code value satisfying a code value determining
condition in the second code value configuration data to the first coordinating server at a second
preset time interval. Specifically, the second coordinating server can acquire the code value
satisfying the code value determining condition from the second code value configuration data;
and can send the acquired code value to the first coordinating server. The first coordinating server
can receive the code value; and can add the received code value to the first code value configuration
data. Here, a size of the second preset time interval may be flexibly set according to actual needs,
e.g., may be 10 hours, 5 days, or 10 days. The code value determining condition may be flexibly

set based on actual needs. For example, the code value determining condition may include: the
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code value is less than or equal to a third preset threshold.

[45] In the present embodiment, the system for data processing may further include a
client terminal. The client terminal may be a transaction server, a server cluster that includes a
plurality of transaction servers, or the like. The client terminal can select, based on a data attribute
of to-be-processed data, a target coordinating server from a plurality of coordinating servers; and
can send a data processing request to the target coordinating server, such that a server cluster to
which the target coordinating server belongs can process the data processing request preferentially.

[46] Referring to FIG. 2, an embodiment of the present specification provides a method
for data processing. The method for data processing uses a client terminal as an executing body,
and may include the following steps.

[47] Step S10: selecting, based on a data attribute of to-be-processed data, a target
coordinating server from a plurality of coordinating servers.

[48] In the present embodiment, the data attribute may be used for indicating whether
the to-be-processed data can change. The to-be-processed data may include at least one of the
following items: block data, status data, or transaction data. A data attribute of the block data is
used for indicating that the block data cannot change; a data attribute of the status data is used for
indicating that the status data can change; and a data attribute of the transaction data is used for
indicating that the transaction data cannot change.

[49] In the present embodiment, the plurality of coordinating servers may include a first
coordinating server and a second coordinating server. The above embodiments may be referred to
for the description of the first coordinating server and the second coordinating server. Specifically,
the data attribute indicates that when the to-be-processed data cannot change, the client terminal
can select the first coordinating server for use as the target coordinating server. When the data
attribute indicates that the to-be-processed data can change, the client terminal can select the

second coordinating server for use as the target coordinating server.
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[50] Step S12: sending a data processing request to the target coordinating server, such
that a server cluster to which the target coordinating server belongs can process the data processing
request preferentially.

[51] In the present embodiment, the data processing request may include at least one of
the following items: a block data read request, a status data read request, a status data write request,
or a transaction data read request. The block data read request may carry a position value of to-be-
read block data or a code value of the to-be-read block data; the status data read request may carry
a member identifier; the status data write request may carry a member identifier and the to-be-
processed data; and the transaction data read request may carry a code value of to-be-read
transaction data.

[52] In the present embodiment, the data processing request may point to the to-be-
processed data. Specifically, when the data processing request is a block data read request, the to-
be-processed data may be understood as to-be-read block data. When the data processing request
is a status data read request, the to-be-processed data may be understood as to-be-read status data.
When the data processing request is a status data write request, the to-be-processed data may be
understood as to-be-written status data. When the data processing request is a transaction data read
request, the to-be-processed data may be understood as to-be-read transaction data.

[53] In the present embodiment, the server cluster to which the target coordinating server
belongs processing the data processing request preferentially may be understood as that: when the
server cluster to which the target coordinating server belongs can process the data processing
request alone, the server cluster to which the target coordinating server belongs implements
processing of the data processing request alone; and when the server cluster to which the target
coordinating server belongs cannot process the data processing request alone, the target
coordinating server can communicate with other coordinating servers, such that the server cluster

to which the target coordinating server belongs and a server cluster to which the other coordinating
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servers belong jointly implement the processing of the data processing request.

[54] Specific implementations of the present embodiment are described in detail below
with reference to some implementations.

[55] Referring to FIG. 3, in an implementation of the present embodiment, the to-be-
processed data may be to-be-read block data. The client terminal can select the first coordinating
server for use as the target coordinating server; and can send a block data read request to the first
coordinating server. The block data read request may carry a position value of the to-be-read block
data. The first coordinating server can receive the block data read request; and can determine
whether the position value satisfies a position value determining condition.

[56] When the position value satisfies the position value determining condition, the first
coordinating server considers that the block data directed by the position value is stored in a server
cluster where it is located; can acquire the block data directed by the position value; and can send
the acquired block data to the client terminal. The client terminal can receive the block data.
Specifically, the first coordinating server can acquire, based on the position value configuration
data, the first server identifier corresponding to the position value; and can send the position value
to the first task server identified by the acquired first server identifier. The first task server
identified by the acquired first server identifier can receive the position value; can acquire the block
data directed by the position value locally; and can send the block data to the first coordinating
server. The first coordinating server can receive the block data. The above embodiments may be
referred to for the description of the position value configuration data.

[57] When the position value does not satisfy the position value determining condition,
the first coordinating server considers that the block data directed by the position value is stored in
the second server cluster; and can send the position value to the second coordinating server. The
second coordinating server can receive the position value; can acquire the block data directed by

the position value; and can send the block data to the first coordinating server. The first
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coordinating server can receive the block data; and can send the block data to the client terminal.
The client terminal can receive the block data. A process in which the second coordinating server
acquires the block data directed by the position value is similar to a process in which the first
coordinating server acquires the block data directed by the position value. The two can be referred
to by each other for description thereof.

[58] In an implementation of the present embodiment, the to-be-processed data may be
to-be-read status data. The client terminal can select the second coordinating server for use as the
target coordinating server; and can send a status data read request to the second coordinating server.
The status data read request may carry a member identifier. The second coordinating server can
receive the status data read request; can acquire the second server identifier corresponding to the
member identifier based on the member identifier configuration data; and can send the member
identifier to the second task server identified by the acquired second server identifier. The second
task server identified by the acquired second server identifier can receive the member identifier;
can acquire the status data corresponding to the member identifier locally; and can send the status
data to the second coordinating server. The second coordinating server can receive the status data;
and can send the status data to the client terminal. The client terminal can receive the status data.
The above embodiments may be referred to for the description of the member identifier
configuration data.

[59] In an implementation of the present embodiment, the to-be-processed data may be
to-be-written status data. The client terminal can select the second coordinating server for use as
the target coordinating server; and can send a status data write request to the second coordinating
server. The status data write request may carry a member identifier and the to-be-written status
data. The second coordinating server can receive the status data write request; can acquire the
second server identifier corresponding to the member identifier based on the member identifier

configuration data; and can send the member identifier and the to-be-written status data to the
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second task server identified by the acquired second server identifier. The second task server
identified by the acquired second server identifier can receive the member identifier and the to-be-
written status data; can store the to-be-written status data as the status data corresponding to the
member identifier; and can send response information to the second coordinating server. The
second coordinating server can receive the response information; and can send the response
information to the client terminal. The client terminal can receive the response information.

[60] Referring to FIG. 4, in an implementation of the present embodiment, the to-be-
processed data may be to-be-read block data. The client terminal can select the first coordinating
server for use as the target coordinating server; and can send a block data read request to the first
coordinating server. The block data read request may carry the code value of the to-be-read block
data. The first coordinating server can receive the block data read request; and can match the code
value with the first code value configuration data.

[61] When a matching code value is found in the first code value configuration data, the
first coordinating server can acquire the position value corresponding to the code value based on
the first code value configuration data; and can determine whether the position value satisfies a
position value determining condition. When the position value satisfies the position value
determining condition, the first coordinating server considers that the block data directed by the
position value is stored in the server cluster where it is located; can acquire the block data directed
by the position value; and can send the block data to the client terminal. The client terminal can
receive the block data. When the position value does not satisfy the position value determining
condition, the first coordinating server considers that the block data directed by the position value
is stored in the second server cluster; and can send the position value to the second coordinating
server. The second coordinating server can receive the position value; can acquire the block data
directed by the position value; and can send the block data to the first coordinating server. The first

coordinating server can receive the block data; and can send the block data to the client terminal.
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The client terminal can receive the block data. The above implementations may be referred to for
the process in which the first coordinating server and the second coordinating server acquire the
block data directed by the position value. A matching code value being found in the first code value
configuration data may be understood as that: the code value is found in the first code value
configuration data.

[62] When no matching code value exists in the first code value configuration data, the
first coordinating server considers that the code value can have a matching code value in the second
code value configuration data; and can send the code value to the second coordinating server. The
second coordinating server can receive the code value; can acquire the position value
corresponding to the code value based on the second code value configuration data; and can
determine whether the position value satisfies the position value determining condition. When the
position value does not satisfy the position value determining condition, the second coordinating
server considers that the block data directed by the position value is stored in a server cluster where
it is located; can acquire the block data directed by the position value; and can send the block data
to the first coordinating server. The first coordinating server can receive the block data; and can
send the block data to the client terminal. The client terminal can receive the block data. When the
position value satisfies the position value determining condition, the second coordinating server
considers that the block data directed by the position value is stored in the first server cluster; and
can send the position value to the first coordinating server. The first coordinating server can receive
the position value; can acquire the block data directed by the position value; and can send the block
data to the client terminal. The client terminal can receive the block data. No matching code value
existing in the first code value configuration data may be understood as that: the code value is not
found from the first code value configuration data.

[63] Referring to FIG. 5, in an implementation of the present embodiment, the to-be-

processed data may be to-be-read transaction data. The client terminal can select the first
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coordinating server for use as the target coordinating server; and can send a transaction data read
request to the first coordinating server. The transaction data read request may carry the code value
of the to-be-read transaction data. The first coordinating server can receive the transaction data
read request; and can match the code value with the first code value configuration data.

[64] When a matching code value is found in the first code value configuration data, the
first coordinating server can acquire the position value corresponding to the code value based on
the first code value configuration data; and can determine whether the position value satisfies a
position value determining condition. When the position value satisfies the position value
determining condition, the first coordinating server considers that the block data directed by the
position value is stored in the server cluster where it is located; can acquire the block data directed
by the position value; can acquire the transaction data directed by the code value from the block
data; and can send the transaction data to the client terminal. The client terminal can receive the
transaction data. When the position value does not satisfy the position value determining condition,
the first coordinating server considers that the block data directed by the position value is stored in
the second server cluster; and can send the position value to the second coordinating server. The
second coordinating server can receive the position value; can acquire the block data directed by
the position value; and can send the block data to the first coordinating server. The first
coordinating server can receive the block data; can acquire the transaction data directed by the code
value from the block data; and can send the transaction data to the client terminal. The client
terminal can receive the transaction data.

[65] When no matching code value exists in the first code value configuration data, the
first coordinating server considers that the code value can have a matching code value in the second
code value configuration data; and can send the code value to the second coordinating server. The
second coordinating server can receive the code value; can acquire the position value

corresponding to the code value based on the second code value configuration data; and can
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determine whether the position value satisfies the position value determining condition. When the
position value does not satisfy the position value determining condition, the second coordinating
server considers that the block data directed by the position value is stored in a server cluster where
it is located; can acquire the block data directed by the position value; and can send the block data
to the first coordinating server. The first coordinating server can receive the block data; can acquire
the transaction data directed by the code value from the block data; and can send the transaction
data to the client terminal. The client terminal can receive the transaction data. When the position
value satisfies the position value determining condition, the second coordinating server considers
that the block data directed by the position value is stored in the first server cluster; and can send
the position value to the first coordinating server. The first coordinating server can receive the
position value; can acquire the block data directed by the position value; can acquire the transaction
data directed by the code value from the block data; and can send the transaction data to the client
terminal. The client terminal can receive the transaction data.

[66] In addition, as mentioned above, when the code value in the first code value
configuration data and the second code value configuration data is the code value of the transaction
data, each code value in the first code value configuration data and the second code value
configuration data may also correspond to an offset. Thus, the first coordinating server can acquire
the position value and the offset corresponding to the code value based on the first code value
configuration data; and then can acquire the transaction data directed by the code value from the
block data based on the offset. Alternatively, the second coordinating server can acquire the
position value and the offset corresponding to the code value based on the second code value
configuration data; and can send the offset to the first coordinating server. Then, the first
coordinating server can acquire the transaction data directed by the code value from the block data
based on the offset.

[67] In the present embodiment, the client terminal can select, based on a data attribute
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of to-be-processed data, a target coordinating server from a plurality of coordinating servers; and
can send a data processing request to the target coordinating server, such that a server cluster to
which the target coordinating server belongs can process the data processing request preferentially.
Thus, the client terminal can send data processing requests to different coordinating servers based
on different data attributes of to-be-processed data; and achieves load balancing of server clusters,
thereby accelerating the processing on the data processing requests.

[68] Referring to FIG. 6, an embodiment of the present specification further provides
another method for data processing. The method for data processing uses a first coordinating server
as an executing body, and may include the following steps.

[69] Step S20: receiving a block data read request sent from a client terminal.

[70] In the present embodiment, the client terminal can send the block data read request
to the first coordinating server. The block data read request may carry a position value of to-be-
read block data. The first coordinating server can receive the block data read request.

[71] Step S22: sending the position value to a second coordinating server when the
position value does not satisfy a position value determining condition.

[72] In the present embodiment, the first coordinating server can receive the block data
read request; can determine whether the position value satisfies the position value determining
condition; and can send the position value to the second coordinating server when the position
value does not satisfy the position value determining condition.

[73] Step S24: receiving the block data directed by the position value sent from the
second coordinating server.

[74] In the present embodiment, the second coordinating server can receive the position
value; can acquire the block data directed by the position value; and can send the block data to the
first coordinating server. The first coordinating server can receive the block data. The above

embodiments may be referred to for a process in which the second coordinating server acquires the
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block data directed by the position value.

[75] Step S26: sending the block data to the client terminal.

[76] In an implementation of the present embodiment, the first coordinating server can
acquire the block data directed by the position value when the position value satisfies the position
value determining condition; and can send the block data to the client terminal.

[77] In the present embodiment, the first coordinating server can receive a block data
read request sent from a client terminal; can send the position value to a second coordinating server
when the position value does not satisfy a position value determining condition; can receive the
block data directed by the position value sent from the second coordinating server; and can send
the block data to the client terminal. Thus, the first coordinating server achieves feedback of the
block data to the client terminal after receiving the block data read request.

[78] Referring to FIG. 7, an embodiment of the present specification further provides
another method for data processing. The method for data processing uses a first coordinating server
as an executing body, and may include the following steps.

[79] Step S30: receiving a block data read request sent from a client terminal.

[80] In the present embodiment, the client terminal can send the block data read request
to the first coordinating server. The block data read request may carry a position value of to-be-
read block data. The first coordinating server can receive the block data read request.

[81] Step S32: acquiring block data directed by the position value when the position
value satisfies a position value determining condition.

[82] In the present embodiment, the first coordinating server can receive the block data
read request; can determine whether the position value satisfies a position value determining
condition; and can acquire the block data directed by the position value when the position value
satisfies the position value determining condition. The above embodiments may be referred to for

a process in which the first coordinating server acquires the block data directed by the position
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value.

[83] Step S34: sending the block data to the client terminal.

[84] In an implementation of the present embodiment, the first coordinating server can
send the position value to a second coordinating server when the position value does not satisfy
the position value determining condition; can receive the block data directed by the position value
sent from the second coordinating server; and can send the block data to the client terminal.

[85] In the present embodiment, the first coordinating server can receive a block data
read request sent from a client terminal; can acquire block data directed by the position value when
the position value satisfies a position value determining condition; and can send the block data to
the client terminal. Thus, the first coordinating server achieves feedback of the block data to the
client terminal after receiving the block data read request.

[86] Referring to FIG. 8, an embodiment of the present specification further provides an
apparatus for data processing that is applied to a client terminal. The apparatus for data processing
may include the following units:

[87] selecting unit 40 configured to select, based on a data attribute of to-be-processed
data, a target coordinating server from a plurality of coordinating servers; the plurality of
coordinating servers belonging to a plurality of server clusters respectively; and

[88] sending unit 42 configured to send a data processing request to the target
coordinating server, such that a server cluster to which the target coordinating server belongs can
process the data processing request preferentially; the data processing request directing to the to-
be-processed data.

[89] Referring to FIG. 9, an embodiment of the present specification further provides a
client terminal. The client terminal may include a memory and a processor.

[90] In the present embodiment, the memory includes, but is not limited to, a Dynamic

Random Access Memory (DRAM), a Static Random Access Memory (SRAM), and the like. The
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memory may be configured to store computer instructions.

[91] In the present embodiment, the processor may be implemented in any suitable
manner. For example, the processor can take a form of, e.g., a microprocessor or processor, a
computer-readable medium storing a computer-readable program code (e.g., software or firmware)
that can be executed by the (micro)processor, a logic gate, a switch, an Application Specific
Integrated Circuit (ASIC), a programmable logic controller, or an embedded microcontroller. The
processor may be configured to execute the computer instructions to implement the following
steps: selecting, based on a data attribute of to-be-processed data, a target coordinating server from
a plurality of coordinating servers; the plurality of coordinating servers belonging to a plurality of
server clusters respectively; and sending a data processing request to the target coordinating server,
such that a server cluster to which the target coordinating server belongs can process the data
processing request preferentially; the data processing request directing to the to-be-processed data.

[92] Referring to FIG. 10, an embodiment of the present specification further provides
another apparatus for data processing that is applied to a first coordinating server. The apparatus
for data processing may include the following units:

[93] first receiving unit 50 configured to receive a block data read request sent from a
client terminal; the block data read request carrying a position value of to-be-read block data;

[94] first sending unit 52 configured to send the position value to a second coordinating
server when the position value does not satisfy a position value determining condition;

[95] second receiving unit 54 configured to receive the block data directed by the
position value sent from the second coordinating server; and

[96] second sending unit 56 configured to send the block data to the client terminal.

[97] Referring to FIG. 11, an embodiment of the present specification further provides a
first coordinating server. The first coordinating server may include a memory and a processor.

[98] In the present embodiment, the memory includes, but is not limited to, a Dynamic
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Random Access Memory (DRAM), a Static Random Access Memory (SRAM), and the like. The
memory may be configured to store computer instructions.

[99] In the present embodiment, the processor may be implemented in any suitable
manner. For example, the processor can take a form of, e.g., a microprocessor or processor, a
computer-readable medium storing a computer-readable program code (e.g., software or firmware)
that can be executed by the (micro)processor, a logic gate, a switch, an Application Specific
Integrated Circuit (ASIC), a programmable logic controller, or an embedded microcontroller. The
processor may be configured to execute the computer instructions to implement the following
steps: receiving a block data read request sent from a client terminal; the block data read request
carrying a position value of to-be-read block data; sending the position value to a second
coordinating server when the position value does not satisfy a position value determining
condition; receiving the block data directed by the position value sent from the second coordinating
server; and sending the block data to the client terminal.

[100] Referring to FIG. 12, an embodiment of the present specification further provides
another apparatus for data processing that is applied to a first coordinating server. The apparatus
for data processing may include the following units:

[101] receiving unit 60 configured to receive a block data read request sent from a client
terminal; the block data read request carrying a position value of to-be-read block data;

[102] acquiring unit 62 configured to acquire the block data directed by the position value
when the position value satisfies a position value determining condition; and

[103] sending unit 64 configured to send the block data to the client terminal.

[104] Referring to FIG. 11, an embodiment of the present specification further provides a
first coordinating server. The first coordinating server may include a memory and a processor.

[105] In the present embodiment, the memory includes, but is not limited to, a Dynamic

Random Access Memory (DRAM), a Static Random Access Memory (SRAM), and the like. The
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memory may be configured to store computer instructions.

[106] In the present embodiment, the processor may be implemented in any suitable
manner. For example, the processor can take a form of, e.g., a microprocessor or processor, a
computer-readable medium storing a computer-readable program code (e.g., software or firmware)
that can be executed by the (micro)processor, a logic gate, a switch, an Application Specific
Integrated Circuit (ASIC), a programmable logic controller, or an embedded microcontroller. The
processor may be configured to execute the computer instructions to implement the following
steps: receiving a block data read request sent from a client terminal; the block data read request
carrying a position value of to-be-read block data; acquiring the block data directed by the position
value when the position value satisfies a position value determining condition; and sending the
block data to the client terminal.

[107] Various embodiments in the present specification are described in a progressive
manner, and identical or similar portions between the various embodiments may be referred to
mutually. Each embodiment mainly describes differences from other embodiments. In particular,
the description of the embodiments of the apparatus for data processing, the embodiments of the
client terminal, and the embodiments of the server is relatively simple, since they are substantially
similar to the embodiments of the method for data processing, and a portion of description of the
embodiments of the method for data processing may be referred to for relevant content.

[108] In addition, it can be understood that, after reading documents of the present
specification, those skilled in the art may think that some or all of the embodiments listed in the
documents of the present specification can be combined without creative efforts, and these
combinations also fall within the scope of protection disclosed in the present specification.

[109] In the 1990s, it can be obviously distinguished whether improvement of a
technology is improvement in hardware (e.g., improvement on circuit configuration, such as a

diode, a transistor, or a switch) or improvement in software (improvement on a process). However,
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with the development of technology, at present, improvement of many processes can be considered
as direct improvement of hardware circuit structures. Almost all designers program improved
processes into hardware circuits to obtain corresponding hardware circuit configurations.
Therefore, it cannot be said that improvement of one process cannot be implemented by a hardware
entity module. For example, a Programmable Logic Device (PLD) (e.g., a Field Programmable
Gate Array (FPGA)) is such an integrated circuit that its logic function is determined by a user
through programming the device. A designer "integrates" a digital system onto a piece of PLD by
independent programming without the need for requesting a chip manufacturer for designing and
making application specific integrated circuit chip 2. Moreover, at present, instead of manually
making an integrated circuit chip, this programming is also implemented mostly using "logic
compiler" software, which is similar to a software compiler used for program development and
compilation. However, the original code before compilation also has to be compiled using a
specific programming language, which is known as a Hardware Description Language (HDL).
There is not merely one, but many kinds of HDLs, such as ABEL (Advanced Boolean Expression
Language) , AHDL (Altera Hardware Description Language), Confluence, CUPL (Cornell
University Programming Language), HDCal, JHDL (Java Hardware Description Language), Lava,
Lola, MyHDL, PALASM, and RHDL (Ruby Hardware Description Language). At present, VHDL
(Very-High-Speed Integrated Circuit Hardware Description Language) and Verilog2 are most
widely used. Those skilled in the art should also be clear that, just by simple logic programming
of a process using the above hardware description languages and programming the process into an
integrated circuit, it will be very easy to obtain a hardware circuit implementing the logical process.

[110] The systems, apparatuses, modules, or units illustrated in the above-described
embodiments may be specifically implemented by a computer chip or entity, or by a product having
a certain function. A typical implementing device is a computer. Specifically, for example, the

computer may be a personal computer, a laptop computer, a cell phone, a camera phone, a smart
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phone, a personal digital assistant, a media player, a navigation device, an e-mail device, a game
console, a tablet computer, a wearable device, or a combination of any of these devices.

[111] As can be seen from the description of the above implementations, those skilled in
the art can clearly understand that the present specification can be implemented by software plus a
necessary universal hardware platform. Based on such an understanding, the technical solutions of
the present specification essentially or the part making contributions to the prior art can be
embodied in the form of a software product. The computer software product may be stored in a
storage medium (such as a ROM/RAM, a magnetic disk, or an optical disc), and includes several
instructions used for causing a computer device (which may be a personal computer, a server, a
network device, or the like) to execute the methods in various embodiments or some parts of the
embodiments of the present specification.

[112] The present specification can be used in many general purpose or special purpose
computer system environments or configurations, for example: a personal computer, a server
computer, a handheld device or portable device, a tablet device, a multiprocessor system, a
microprocessor-based system, a set-top box, a programmable consumer electronic device, a
network PC, a minicomputer, a mainframe computer, a distributed computing environment
including any of the above systems or devices, etc.

[113] The present specification may be described in a general context of a computer-
executable instruction executed by a computer, such as a program module. Generally, the program
module includes a routine, a program, an object, a component, a data structure, and the like
executing particular tasks or implementing particular abstract data types. The present specification
may also be practiced in distributed computing environments. In the distributed computing
environments, tasks are executed by remote processing devices that are linked through a
communication network. In the distributed computing environments, the program module may be

located in local and remote computer storage media including a storage device.
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[114] While the present specification has been described with reference to the
embodiments, those of ordinary skills in the art know that the present specification has many
variations and changes without departing from the spirit of the present specification, and it is
intended to cover in the appended claims these variations and changes without departing from the

spirit of the present specification.
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CLAIMS

1. A method for data processing, comprising:

selecting, based on a data attribute of to-be-processed data, a target coordinating server from
a plurality of coordinating servers; the plurality of coordinating servers belonging to a plurality of
server clusters respectively; and

sending a data processing request to the target coordinating server, such that a server cluster
to which the target coordinating server belongs can process the data processing request
preferentially; the data processing request directing to the to-be-processed data.

2. The method according to claim 1, wherein the data attribute is used for indicating whether
the to-be-processed data can change; and the plurality of server clusters correspond to a same
blockchain node.

3. The method according to claim 1, wherein the plurality of coordinating servers comprise a
first coordinating server and a second coordinating server; the first coordinating server belongs to
a first server cluster; the second coordinating server belongs to a second server cluster; and a data
processing capacity of the second server cluster is greater than a data processing capacity of the
first server cluster.

4. The method according to claim 3, wherein the to-be-processed data comprises at least one
piece of block data or transaction data; the data attribute indicates that the to-be-processed data
cannot change; and accordingly, selecting a target coordinating server from a plurality of
coordinating servers comprises:

selecting the first coordinating server for use as the target coordinating server.

5. The method according to claim 3, wherein the to-be-processed data comprises status data;
the data attribute indicates that the to-be-processed data can change; and selecting a target
coordinating server from a plurality of server clusters comprises:

selecting the second coordinating server for use as the target coordinating server.
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6. The method according to claim 1, wherein the data processing request comprises a block
data read request; and the block data read request carries a position value or a code value of to-be-
read block data.

7. The method according to claim 1, wherein the data processing request comprises a status
data read request; and the status data read request carries a member identifier.

8. The method according to claim 1, wherein the data processing request comprises a status
data write request; and the status data write request carries a member identifier and to-be-written
status data.

9. The method according to claim 1, wherein the data processing request comprises a
transaction data read request; and the transaction data read request carries a code value of to-be-
read transaction data.

10. An apparatus for data processing, comprising:

a selecting unit configured to select, based on a data attribute of to-be-processed data, a target
coordinating server from a plurality of coordinating servers; the plurality of coordinating servers
belonging to a plurality of server clusters respectively; and

a sending unit configured to send a data processing request to the target coordinating server,
such that a server cluster to which the target coordinating server belongs can process the data
processing request preferentially; the data processing request directing to the to-be-processed data.

11. A client terminal, comprising:

a memory configured to store computer instructions; and

a processor configured to execute the computer instructions to implement the following steps:
selecting, based on a data attribute of to-be-processed data, a target coordinating server from a
plurality of coordinating servers; the plurality of coordinating servers belonging to a plurality of
server clusters respectively; and sending a data processing request to the target coordinating server,
such that a server cluster to which the target coordinating server belongs can process the data

processing request preferentially; the data processing request directing to the to-be-processed data.

31



10

15

20

25

12. A method for data processing and applied to a first coordinating server; the method
comprising:

receiving a block data read request sent from a client terminal; the block data read request
carrying a position value of to-be-read block data;

sending the position value to a second coordinating server when the position value does not
satisfy a position value determining condition;

receiving the block data directed by the position value sent from the second coordinating
server; and

sending the block data to the client terminal.

13. The method according to claim 12, further comprising:

acquiring the block data directed by the position value when the position value satisfies the
position value determining condition; and

sending the block data to the client terminal.

14. An apparatus for data processing and applied to a first coordinating server; the apparatus
for data processing comprising:

a first receiving unit configured to receive a block data read request sent from a client terminal;
the block data read request carrying a position value of to-be-read block data;

a first sending unit configured to send the position value to a second coordinating server when
the position value does not satisfy a position value determining condition;

a second receiving unit configured to receive the block data directed by the position value
sent from the second coordinating server; and

a second sending unit configured to send the block data to the client terminal.

15. A first coordinating server, comprising:

a memory configured to store computer instructions; and

a processor configured to execute the computer instructions to implement the following steps:

receiving a block data read request sent from a client terminal; the block data read request carrying
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a position value of to-be-read block data; sending the position value to a second coordinating server
when the position value does not satisfy a position value determining condition; receiving the block
data directed by the position value sent from the second coordinating server; and sending the block
data to the client terminal.

16. A method for data processing and applied to a first coordinating server; the method
comprising:

receiving a block data read request sent from a client terminal; the block data read request
carrying a position value of to-be-read block data;

acquiring the block data directed by the position value when the position value satisfies a
position value determining condition; and

sending the block data to the client terminal.

17. The method according to claim 16, further comprising:

sending the position value to a second coordinating server when the position value does not
satisfy the position value determining condition;

receiving the block data directed by the position value sent from the second coordinating
server; and

sending the block data to the client terminal.

18. An apparatus for data processing and applied to a first coordinating server; the apparatus
for data processing comprising:

a receiving unit configured to receive a block data read request sent from a client terminal;
the block data read request carrying a position value of to-be-read block data;

an acquiring unit configured to acquire the block data directed by the position value when the
position value satisfies a position value determining condition; and

a sending unit configured to send the block data to the client terminal.

19. A first coordinating server, comprising:

a memory configured to store computer instructions; and
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a processor configured to execute the computer instructions to implement the following steps:
receiving a block data read request sent from a client terminal; the block data read request carrying
a position value of to-be-read block data; acquiring the block data directed by the position value
when the position value satisfies a position value determining condition; and sending the block

data to the client terminal.
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