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Method, Apparatus, and Electronic Device for Processing Consensus Requests in a
Blockchain Consensus Network

Cross Reference to Related Application

[1] The present application is based on and claims priority to Chinese Patent Application No.
201710573527.7, filed on July 14, 2017, which is incorporated herein by reference in its
entirety.

Technical Field

[2] The present application relates to the field of computer technology, and in particular to a
method, an apparatus, and an electronic device for processing a consensus request in a
blockchain consensus network.

Background

[3] Along with the development of computer technology, blockchain technology (also
known as distributed ledger technology) becomes popular for decentralization, openness,
transparency, non-tamperability, reliability, and other advantages, and has obtained
widespread applications in many fields such as smart contracts, securities trading,
e-commerce, the Internet of Things, social communication, file storage, existence proof, etc.
[4] In the application of the blockchain, a plurality of copies in the consensus network of the
blockchain often require finally reaching a unanimously determined and unique selection
result for a plurality of alternative solutions, and the process of making this selection can be
called consensus. However, a performance bottleneck exists in the consensus process of
existing technologies, which makes it hard to improve the efficiency of processing of
consensus requests.

[5] Therefore, there is an urgent demand for a solution that can increase processing
efficiency to improve the processing performance of the consensus network.

Summary

[6] The embodiments of the present application provide a method, an apparatus, and an
electronic device for processing a consensus request in a blockchain consensus network,
which can improve the processing efficiency of the consensus network for consensus
requests.

[7] The embodiments of the present disclosure may include the following technical solution:
[8] In a first aspect, the embodiments of the present disclosure provide a method for
processing a consensus request in a computer network (e.g., a consensus network or a
blockchain consensus network), comprising: determining a pending request set, the pending
request set including one or more pending consensus requests; determining a number of
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subsets that are in a consensus stage, wherein the subsets comprise the pending consensus
requests that are obtained from the pending request set; when the number of subsets that are
in the consensus stage is less than the preset concurrent number of the computer network,
issuing a consensus proposal for a new subset to the computer network to cause the new
subset to enter the consensus stage to process the pending consensus requests, wherein the
preset concurrent number is an upper limit of the number of subsets that are permitted to be
simultaneously in the consensus stage in the computer network. The method may be
implemented by a processor of a node of the computer network.

[9] In some embodiments, after determining the pending request set, the method further
includes: obtaining the pending consensus requests from the pending request set to form the
subsets.

[10]In some embodiments, in the method provided in the first aspect of the embodiment of
the present application, after obtaining the pending consensus requests from the pending
request set to form the subsets, the method further includes: assigning serial numbers to the
subsets, wherein the serial numbers are continuously and monotonically increasing natural
numbers.

[11]In some embodiments, determining the number of subsets that are in the consensus stage
includes: determining the first serial number based on the serial numbers of the subsets that
have completed the consensus stage; and determining the second serial number based on the
serial numbers of the subsets that have entered the consensus stage; determining the number
of subsets that are in the consensus stage based on the first serial number and second serial
number.

[12]In some embodiments, determining the first serial number based on the serial numbers of
the subsets that have completed the consensus stage includes: determining the largest serial
number of the serial numbers of the subsets that have completed the consensus stage to be the
first serial number; determining the second serial number based on the serial numbers of the
subsets that have entered the consensus stage includes: determining the largest serial number
of the serial numbers of the subsets that have entered the consensus stage to be the second
serial number; determining the number of subsets that are in the consensus stage based on the
first serial number and the second serial number includes: determining a difference between
the first serial number and the second serial number to be the number of subsets that are in
the consensus stage.

[13]In some embodiments, when the number of subsets that are in the consensus stage is less

than the preset concurrent number of the computer network, issuing consensus proposal for
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the new subset to the computer network to cause the new subset to enter the consensus stage
includes: when the number of subsets that are in the consensus stage is less than the preset
concurrent number of the computer network, determining the new subset and a serial number
of the new subset based on the second serial number; issuing a consensus proposal for the
new subset to the computer network to cause the new subset to enter the consensus stage.
[14] In some embodiments, determining the new subset and a serial number of the new subset
based on the second serial number includes: obtaining the pending consensus request from
the pending request set to form the new subset; based on the second serial number,
incrementing the number of the second serial number by one to serve as the serial number of
the new subset.
[15]In some embodiments, determining the new subset and a serial number of the new subset
based on the second serial number includes: based on the second serial number, incrementing
the number of the second serial number by one to serve as the serial number of the new
subset; determining the new subset based on the serial numbers of the new subset.
[16]In some embodiments, determining the number of subsets that are in the consensus stage
includes: after issuing the consensus proposal for the new subset to the computer network to
cause the new subset to enter the consensus stage, re-determining the number of subsets that
are in the consensus stage.
[17]In some embodiments, after issuing the consensus proposal for the new subset to the
computer network, the method further includes: performing consensus process for the
pending consensus requests included in the new subset; when preset conditions are satisfied,
writing consensus results of the pending consensus requests included in the new subset into a
blockchain to conclude the consensus stage.
[18]In some embodiments, satisfying the preset condition includes: subsets with serial
numbers before a serial number of the new subset having completed the consensus phase.
[19]In some embodiments, determining the number of subsets that are in the consensus stage
includes: after writing the consensus results of the pending consensus requests included in the
new subset into the blockchain, re-determining the number of subsets that are in the
consensus stage.
[20] In some embodiments, writing the consensus results for the pending consensus requests
included in the new subset into the blockchain includes: writing the consensus results of the
pending consensus requests included in the new subset into the blockchain according to a
time sequence in which the pending consensus requests are received.
[21]In a second aspect, the embodiments of the present disclosure further provide a method
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for processing the consensus requests in a computer network includes: determining a pending
request set, the pending request set including one or more pending consensus requests; after
receiving a consensus proposal for a new subset, determining whether a number of subsets
that are in the consensus stage is less than the preset concurrent number of the computer
network, wherein the subsets comprise the pending consensus requests obtained from the
pending request set by a primary node; if the number of subsets that are in the consensus
stage is less than the preset concurrent number of the computer network, entering the new
subset to the consensus stage to process the pending consensus requests. The method may be
implemented by a processor of a node of the computer network.

[22] In some embodiments, before determining whether the number of subsets that are in the
consensus stage is less than the preset concurrent number of the computer network, the
method further comprises: determining the number of subsets that are in the consensus stage.
[23]In some embodiments, entering the new subset to the consensus stage to process the
pending consensus requests includes: performing consensus process for the pending
consensus requests included in the new subset; when the preset conditions are satisfied,
writing the consensus results of the pending consensus requests included in the new subset
into the blockchain to conclude the consensus stage.

[24]In some embodiments, satisfying the preset conditions includes: subsets with serial
numbers before a serial number of the new subset having completed the consensus phase.
[25]In a third aspect, the embodiments of the present disclosure provide an apparatus for
processing a consensus request in a blockchain computer network, including: a set
determining module, which determines a set of pending requests, determining a pending
request set, the pending request set including a pending consensus request; a quantity
determining module, determines a number of subsets that are in a consensus stage, wherein
the subsets comprise pending consensus requests that are obtained from the pending request
set; a determination module, which determines whether the number of subsets that are in the
consensus stage is less than the preset concurrent number of the computer network.

[26] In some embodiments, the apparatus further includes: a consensus proposal initiation
module, wherein when the number of subsets that are in the consensus stage is less than the
preset concurrent number of the computer network, issuing a consensus proposal for a new
subset to the computer network to cause the new subset to enter the consensus stage to
process the pending consensus requests, wherein the preset concurrent number is an upper
limit of the number of subsets that are permitted to be simultaneously in the consensus stage

in the computer network.
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[27]In some embodiments, the apparatus further includes: a consensus module, which
undertakes consensus for the pending consensus request included in the new subset; an
inbound link module, wherein when the preset conditions are satisfied, writing the consensus
results of the pending consensus requests included in the new subset into the blockchain to
conclude the consensus stage.
[28] In a fourth aspect, the embodiments of the present disclosure provide an electronic
device, comprising: a processor; and a storage device that is arranged to store computer
executable instructions, and the executable instructions cause the processor to execute the
following operation when they are executed: determining a pending request set, the pending
request set including one or more pending consensus requests; determining a number of
subsets that are in a consensus stage, wherein the subsets comprise the pending consensus
requests that are obtained from the pending request set; when the number of subsets that are
in the consensus stage is less than the preset concurrent number of the computer network,
issuing a consensus proposal for a new subset to the computer network to cause the new
subset to enter the consensus stage to process the pending consensus requests, wherein the
preset concurrent number is an upper limit of the number of subsets that are permitted to be
simultaneously in the consensus stage in the computer network.
[29] In a fifth aspect, the embodiments of the present disclosure provide an electronic device,
comprising: a processor and a storage device that is arranged to store computer executable
instructions, and the executable instructions cause the processor to execute the following
operation when they are executed: determining a pending request set, the pending request set
including one or more pending consensus requests; after receiving a consensus proposal for a
new subset, determining whether a number of subsets that are in the consensus stage is less
than the preset concurrent number of the computer network, wherein the subsets comprise the
pending consensus requests obtained from the pending request set by a primary node; if the
number of subsets that are in the consensus stage is less than the preset concurrent number of
the computer network, entering the new subset to the consensus stage to process the pending
consensus requests.
[30] According to a sixth aspect, a system comprises a processor and a non-transitory
computer-readable storage medium stores instructions that, when executed by the processor,
cause the processor to perform a method for processing a consensus request in a computer
network, the method comprising: determining a pending request set, the pending request set
including one or more pending consensus requests; determining a number of subsets that are
in a consensus stage, wherein the subsets comprise the pending consensus requests that are
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obtained from the pending request set; and when the number of subsets that are in the
consensus stage is less than a preset concurrent number of the computer network, issuing a
consensus proposal for a new subset to the computer network to cause the new subset to enter
the consensus stage to process the pending consensus requests, wherein the preset concurrent
number is an upper limit of the number of subsets that are permitted to be simultaneously in
the consensus stage in the computer network.

[31] According to a seventh aspect, a system comprises a processor and a non-transitory
computer-readable storage medium stores instructions that, when executed by the processor,
cause the processor to perform a method for processing a consensus request in a computer
network, the method comprising: determining a pending request set, the pending request set
including one or more pending consensus requests; after receiving a consensus proposal for a
new subset, determining whether a number of subsets that are in the consensus stage is less
than a preset concurrent number of the computer network, wherein the subsets comprise the
pending consensus requests obtained from the pending request set by a primary node; and if
the number of subsets that are in the consensus stage is less than the preset concurrent
number of the computer network, entering the new subset to the consensus stage to process
the pending consensus requests.

[32] At least one of the above-described technical solutions adopted in the embodiments of
the present disclosure can achieve the following beneficial effects:

[33] On the one hand, a batch of pending consensus requests obtained from the pending
request set forms a subset, and with the subset as the unit, a consensus proposal to this batch
of requests is initiated, and this is conducive to improving the processing efficiency of the
consensus request.

[34] On the other hand, a preset concurrent number is set in the computer network, and this
allows a plurality of subsets to be in the consensus stage and conduct the processing of the
consensus request, and thereby makes it possible for the computer network to process in
parallel a plurality of pending processing requests, and thus it is conducive to improving the
processing efficiency of consensus requests and enhancing the processing performance of the
computer network.

Brief Description of the Drawings

[35] The figures described here are used to provide a further understanding of the present
disclosure. The exemplary embodiments of the present disclosure and descriptions thereof are
used to explain the present disclosure, and do not constitute improper limitations to the

present disclosure.



WO 2019/014531 PCT/US2018/041978

[36]Fig. 1 is a schematic flowchart of a method for processing a consensus request in a
blockchain consensus network according to various embodiments of the present disclosure.
[37]Fig. 2 is a schematic flowchart of an another method for processing a consensus request
in a blockchain consensus network according to various embodiments of the present
disclosure.

[38] Fig. 3 is a schematic structural diagram of an apparatus for processing a consensus
request in a blockchain consensus network according to various embodiments of the present
disclosure.

[39]Fig. 4 is a schematic structural diagram of an apparatus for processing a consensus
request in a second blockchain consensus network according to various embodiments of the
present disclosure.

[40] Fig. 5 is a schematic structural diagram of an electronic device according to various
embodiments of the present disclosure.

[41]Fig. 6 is a schematic structural diagram of another electronic device according to various
embodiments of the present disclosure.

Detailed Description

[42] To make the technical solutions of this application more comprehensible for people
skilled in the art, the technical solutions in the implementations of this application are clearly
and completely provided in the following with reference to the accompanying drawings.
Apparently, the implementations to be presented are merely a part rather than all of the
implementations. All other implementations obtainable by people of ordinary skill in the art
based on the disclosed implementations without making creative efforts shall fall within the
protection scope of the present disclosure.
[43] A detailed description of the technical solution provided by the embodiments of this
disclosure is provided below with reference to the figures. Various methods described below
may be implemented by one or more nodes of a computer network (e.g., by a processor).
[44] Referring to Fig. 1, the embodiments of the present disclosure provide a method for
processing a consensus request in a computer network (e.g., a consensus network or a
blockchain consensus network), including:
[45]S101: determining a pending request set, the pending request set including one or more
pending consensus requests;
[46]S103: determining a number of subsets that are in a consensus stage, wherein the subsets
comprise the pending consensus requests that are obtained from the pending request set;
[47]S105: when the number of subsets that are in the consensus stage is less than a preset
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concurrent number of the computer network, issuing a consensus proposal for a new subset to
the computer network to cause the new subset to enter the consensus stage to process the
pending consensus requests, wherein the preset concurrent number is an upper limit of the
number of subsets that are permitted to be simultaneously in the consensus stage in the
computer network. The method and various other steps below may be implemented by a
processor.

[48]In some embodiments, the consensus network can be understood as a network
comprising multiple nodes that participate in the consensus process in the blockchain system.
In a consensus network, there is only one primary node at one time, which is responsible for
retrieving the pending consensus requests to form subsets, numbering and sorting the subsets,
and then issuing consensus proposals for these subsets in succession in order to further
complete the consensus for the pending consensus requests. The embodiment shown in Fig. 1
may be implemented by a primary node (e.g., a processor of a computer) in a consensus
network, and illustrates a method for how to initiate a consensus proposal and then complete
consensus request processing,

[49] In the consensus network referred to in the embodiments of this present disclosure, the
processing of consensus requests can be carried out with reference to a mechanism such as
the three-stage consensus (including the pre-preparation stage, preparation stage, and
commitment stage). After a consensus is proposed for a subset of the pending consensus
requests, the subset will enter the consensus stage; when the subset is in the consensus stage,
the consensus network conducts consensus on pending consensus requests in the subset;
when preset conditions are satisfied, for example, when the determined consensus results are
already obtained for all pending consensus requests in the subset, the consensus results for
the pending consensus requests in the subset are written into the blockchain, and at this point
the subset finishes the consensus stage, and the processing of the pending consensus requests
in the subset is also completed.

[50]For example, one or more client terminals (also referred to as clients) of the blockchain
system send the consensus requests pending execution to nodes that provide consensus
services in the blockchain, and these nodes that provide consensus services form the
consensus network, and can also be called replica nodes (also referred to as replicas) in the
consensus network. Each node may comprise a computing device such as a computer. The
computer may comprise a processor and a non-transitory computer-readable storage medium
storing instructions. The consensus requests pending execution are used to request that the
replicas in the consensus network carry out consensus for the corresponding matters and
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create consensus results, and then write the consensus results into the blockchain. Each
replica in the consensus network will receive the pending consensus request(s) sent by the
client(s). Each replica comprises a primary node (also referred to as primary) of the current
moment and backup nodes (also referred to as backups, which are replicas other than the
primary node in the consensus network), and these nodes can perform a format check for a
received pending consensus request, and if the format check is passed, the pending consensus
request is stored in the pending request set, and can be denoted as P. Further, the set of
pending requests may be cached in the primary node’s cache pool.

[51]In some embodiments, the primary node in the consensus network is not unchangeable,
and it is possible to use a view switching protocol (also referred to as a view change protocol)
to switch among consensus nodes (i.e., replicas). For example, the protocol can stipulate the
time for each replica node to act as a primary node, and periodically change the primary node.
The protocol can also allow a replica acting as a backup for the current moment to submit a
switching view application under certain conditions. For example, when it is believed that the
primary node is malicious, an error occurred, or when it is detected by the timeout
mechanism that the primary node is down, a backup node can trigger the view change
protocol to select a new primary node. When an application targeting this switching view
reaches a consensus in the consensus network, the primary node can be changed through
view switching. The correspondence relationship between the views and the primary node
may be determined by the view switching protocol. For example, the view switching protocol
can stipulate that the view numbered 1 corresponds to the replica numbered 1, and the view
numbered 2 corresponds to the replica numbered 2, and so forth; when it is switched to the
view numbered 1, the replica numbered 1 acts as the primary node, and so on.

[52] After the primary node executes step S101 to determine the set of pending requests, it
can further execute step S103, and determine the number of subsets that are in the consensus
stage. Here, the subsets may comprise pending consensus requests obtained from a set of
pending requests. After the primary node executes step S101, a batch of pending consensus
requests may be obtained (also referred to as retrieving) from the pending request set P to
form the subset. During retrieving, certain preset rules may be followed. For example, it is
possible to stipulate the number of retrieval requests, and to retrieve 100 pending consensus
requests each time; and it is possible to stipulate an average number of pending consensus
requests retrieved from multiple cache pools. The specific rules for retrieving can be adjusted
through the configuration of the replica, and the embodiments of this disclosure do not place

limitations on this.
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[53]In some embodiments, after a given pending consensus request is retrieved from a set of
pending requests to form a subset, it is possible to delete the pending request from the set of
pending requests, and it is also possible to position it with identifying information so that it is
not retrieved again to form another subset, and thereby to avoid repeated processing from
being performed for consensus requests whose processing is pending.
[54] When step S103 is executed and the number of subsets that are in the consensus stage is
determined, there are many feasible solutions. For example, a counter can be set up, and
when a given subset enters the consensus stage, the value of the counter is incremented by
one; when a subset finishes the consensus stage, 1 is subtracted from the value of the counter.
Therefore, by reading the value of the counter, it is possible to determine the number of
subsets that are in the consensus phase, and then it is possible to perform the subsequent steps
to determine whether it is possible to initiate a consensus proposal.
[55]In some embodiments, the subsets can be labeled by continuously and monotonically
increasing numbers, and to the number of subsets that are in the consensus stage can be
determined based on the numerical values. For example, after obtaining the pending
consensus requests from the pending request set to form a subset, serial numbers are then
assigned to the subsets, and the serial numbers are continuously and monotonically increasing
natural numbers, that is, dense natural numbers.
[56]In some embodiments, during the process of forming the subset with the pending
consensus requests that are retrieved from the set of pending requests, it is possible to directly
retrieve pending consensus requests according to certain rules after the set of pending
requests have been determined to form a plurality of subsets, which may be stored in a cache
for reading. At this time, it is possible to assign to the plurality of subsets continuously and
monotonically increasing natural numbers as the serial numbers of the subsets. When a new
consensus proposal is initiated for a new subset, the initiation can be based on the order of
precedence of the serial numbers, that is, the serial number of a subset of a consensus
proposal with a later consensus proposal initiation is greater than the serial number of a
consensus proposal with an earlier consensus proposal initiation by one. Correspondingly,
when a new consensus proposal is initiated, one can be added to the serial number of the
latest subset for which a consensus has been proposed (i.e., a second serial number
introduced shortly thereafter) as the serial number of the new subset; and then the new subset
is determined based on the serial number of the new subset.
[57] During the process of forming the subset by the pending consensus requests retrieved
from the set of pending requests, it is also possible to retrieve the pending consensus requests
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to form a new subset and to initiate a consensus proposal for the new subset, when the
conditions of the new consensus proposal that is initiated are met. At this time, after the new
subset is formed, one may be added to the serial number of the latest subset for which a
consensus has been proposed (i.e., a second serial number introduced shortly thereafter) as
the serial number of the new subset. Compared with the method of retrieving requests to form
subsets described above, this method may be a preferred option since the complexity is lower.
[58] After performing numbering with the continuously and monotonically increasing
numbers for the subsets, the above-described step S103 can include:
[59] determining a first serial number based on the serial numbers of the subsets that have
completed the consensus stage; and determining a second serial number based on the serial
numbers of the subsets that have already entered the consensus stage;
[60] determining the number of subsets that are in the consensus stage based on the first serial
number and second serial number.
[61] Further, determining the first serial number based on the serial numbers of the subsets
that have completed the consensus stage may include: determining the largest serial number
of the serial numbers of the subsets that have completed the consensus stage to be the first
serial number; and
[62] determining the second serial number based on the serial numbers of the subsets that
have entered the consensus stage, and may include: determining the largest serial number of
the serial numbers of the subsets that have entered the consensus stage to be the second serial
number.
[63] Determining the number of subsets that are in the consensus stage based on the first
serial number and the second serial number may include: determining a difference between
the first serial number and the second serial number to be the number of subsets that are in
the consensus stage.
[64]In some embodiments, in the course of determining the first serial number and the
second serial number, no specific order is required, and the determination may be performed
in parallel, and it may also be done serially in any order preferred.
[65]In some embodiments, a subset that has already completed the consensus stage means
that a consensus has already been successfully achieved for the pending consensus requests in
the subset, and moreover, the results of the consensus have already been successfully entered
into the chain, that is, the pending consensus requests in the subset have already been
processed completely. At this time, in order to ensure the consistency of the blockchain data,
before the consensus results of a given subset are written into the blockchain, it is necessary
11
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to determine the preset conditions, for example, each replica of the consensus network must
ensure that the subsets having serial numbers prior to the serial number of the given subset
have already completed the consensus stage and completed entering the consensus results
into the chain. Therefore, it is possible to determine the largest serial number of the serial
numbers in a plurality of subsets that have already completed the consensus stage, so that the
first serial number can represent the serial number of the subset that is known by the primary
node and for which a consensus has most recently been successfully achieved and of which
consensus results have already been successfully entered into the chain.
[66] In some embodiments, a subset that has already entered the consensus stage means that a
consensus proposal has already been initiated for the pending consensus requests of the
subset, and the pending consensus requests are all currently in the consensus stage. As
indicated above, since consensus proposals are initiated in succession for the corresponding
subsets in order of the size of the serial numbers, it is possible to determine the largest serial
number of the serial numbers of the plurality of subsets that have already entered the
consensus stage as the second serial number, so that the second serial number represents the
subset known by the primary node and for which a consensus proposal has most recently
been initiated.
[67] Therefore, the difference between the above-described first serial number and second
serial number indicates the number of subsets for which consensus requests have already
been initiated but for which consensus request processing has not been completed vet, and it
is thereby possible to determine the difference as the number of subsets that are in the
consensus stage.
[68] After step S103 is executed to determine the number of subsets that are in the consensus
stage, the primary further determines whether the number of subsets that are in the consensus
stage is less than a preset concurrent number of the consensus network. If the number of
subsets in the consensus stage is equal to the present concurrent number of the consensus
network, this indicates that the consensus network is unable to accept a new subset entering
the consensus stage, and the primary node will wait until the conditions are satisfied and
initiate a consensus proposal for the new subset. If the number of subsets in the consensus
stage 1s less than the present concurrent number of the consensus network, this indicates that
the consensus network can still accept a new subset entering the consensus stage, and thus the
primary node can determine the new subset and the serial number of the new subset based on
the above-second serial number, and then the primary node can initiate a consensus proposal
for the new subset to the consensus network to cause the new subset to enter the consensus
12
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stage. A person with ordinary skill in the art can understand that under normal circumstances,
no situation in which “the number of subsets in the consensus stage is greater than the present
concurrent number of the consensus network™ will occur in the consensus network. Once
such a situation occurs, it means that an abnormal state like a serial number assignment error
may have occurred in the primary node, or indicates some kind of anomaly already existing
in the consent network, and then each replica in the consensus network can trigger the view
switching protocol to carry out switching of the primary node, and can also take other
remedial measures.
[69] In some embodiments, when it comes to the other replicas that serve as backups, a
consensus proposal initiated by the primary node can be verified. During verification, it is
also necessary to determine whether the number of subsets that are in the consensus stage is
less than the preset concurrent number of the consensus network. During implementation, a
backup node can be determined and verified based on the serial number of the subset known
by the primary node and for which a consensus proposal has most recently been initiated
(equivalent to the second serial number) and the serial number of the subset for which a
consensus has most recently succeeded and of which consensus results have already
successfully entered into the chain (equivalent to the first serial number).
[70] In some embodiments, when the primary node initiates a consensus proposal, the primary
node shall broadcast the consensus proposal to all replicas in the consensus network in the
form of valid consensus proposal information, and thereby initiate this round of consensus
with the focus on the new subset. A consensus proposal sent by the primary node may include
such contents as the signature information of the primary node, the serial number of the
subset, and an information abstract of the subset for the replicas that receive the consensus
proposal to conduct a check for the proposal.
[71] The above description has introduced from different perspectives various alternative
specific implementation manners of the embodiments of the present disclosure when a new
consensus proposal is initiated. In some embodiments, when the requests in the pending
request set have not all been completely processed, the above-described steps S103 and S105
may be executed cyclically, that is, when executing step S105 to initiate a consensus proposal
for a new subset to the consensus network to cause the new subset to enter the consensus
stage, the primary node can return to execute step S103, and then re-determine the number of
subsets that are in the consensus stage to help determine whether to initiate a new consensus
proposal for a new subset, and so forth, until all of the pending consensus requests have been
completely processed and consensus results have been successfully obtained and successfully
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entered into the chain. Similarly, after the consensus results for the pending consensus
requests contained in the new subset are written into the blockchain, the number of subsets
that are in the consensus stage may be re-determined to help determine whether to accept the
new subset and then whether to initiate a new consensus proposal for the new subset.
[72] Exemplary processes for the primary node to determine whether it is possible to issue a
new consensus proposal to a new subset are provided below. Assume that 5 is obtained for
the preset concurrent number (denoted as w), and 91 is obtained for the serial number of the
subset (denoted as e) for which a consensus has most recently been successfully reached and
of which consensus results have been written into the chain (this can be understood to mean
that all of the pending consensus requests in the subset have already been successfully
executed), and that the serial number of the subset of the consensus proposal that has most
recently been initiated is denoted as p, the condition that “the number of subsets in the
consensus stage is less than the present concurrent number of the consensus network™ can be
expressed as: e < p < (e + w). Where w =5 and e = 91, to satisfy the condition e <p < (e + w),
the possible values of p are 91, 92, 93, 94, and 95, which means that the consensus proposal
allowed to be initiated by the consensus network at this time can be a subset having a serial
number from the following numerical values: 92, 93, 94, 95, and 96. Assuming that the
consensus network simultaneously initiates consensus proposals for subsets corresponding to
the five serial numbers, and that consensus has already been successfully achieved for all of
the consensus proposals of the subsets having serial numbers 93, 94, 95, and 96, but
consensus is still being performed in the consensus stage for the subset having serial number
92 since the processing is relatively slow; if so, then at this time the subsets having serial
numbers 93, 94, 95, and 96 may wait until after a consensus has been successfully achieved
for the subset having serial number 92 and the consensus results of which have been
successfully written into the chain, and then the consensus results of the subsets having serial
numbers 93, 94, 95, and 96 can be written into the blockchain according to the order of the
serial numbers. Before this, the value of e is still 91, and a consensus proposal cannot be
initiated for the subset whose serial number is 97, and it is necessary to wait.
[73] Further, when the consensus results for the pending consensus requests contained in a
new subset are written into a blockchain, in order to ensure the consistency of the blockchain
data, the consensus results must be written into the blockchain according to the time sequence
of the pending consensus requests that are received. In other words, when the consensus
results contained in a plurality of subsets are written into a blockchain, if the method
(continuously and monotonically increasing) in the above illustration is employed to perform
14
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the assignment of serial numbers, the consensus results corresponding to the subset having a
serial number that comes first shall be written in first, and then the consensus results
corresponding to the subset having a serial number that comes later shall be written in
afterwards; for each subgroup, the consensus results corresponding to the requests are written
into the blockchain according to the time sequence of the pending consensus requests within
their subsets;
[74] In the above-described embodiments of the present disclosure, a batch of pending
consensus requests obtained from the pending request set form a subset, and with the subset
as a unit, a consensus proposal to this batch of requests is initiated, and this is conducive for
improving the processing efficiency of the consensus request. Further, a preset concurrent
number is set in the consensus network, which allows a plurality of subsets to be in the
consensus stage to conduct the processing of the consensus requests, and makes the
consensus network able to process in parallel a plurality of pending consensus requests, and
parallel out-of-order processing is allowed for pending consensus requests of different
subsets, and thereby improving the processing efficiency of consensus requests and
enhancing the processing performance of the consensus network.
[75] The embodiments of the present disclosure further provide a method for processing a
consensus request in a computer network (e.g., a consensus network or a blockchain
consensus network), which is applicable to each replica participating in the consensus; the
specific flow is as shown in Fig. 2, including:
[76] S201: determining a pending request set, the pending request set including one or more
pending consensus requests;
[77]S203: after receiving a consensus proposal for a new subset, determining whether a
number of subsets that are in the consensus stage is less than a preset concurrent number of
the computer network, wherein the subsets comprise the pending consensus requests obtained
from the pending request set by a primary node;
[78]S205: if the number of subsets that are in the consensus stage is less than the preset
concurrent number of the computer network, entering the new subset to the consensus stage
to process the pending consensus requests. The method and various other steps below may be
implemented by a processor.
[79] Each replica that participates in the consensus services, similar to the above-described
primary node, will all receive the pending consensus requests sent by the client. After each
replica has conducted a format check for the received request information, the pending
consensus requests that pass the format check are placed in the pending request set.
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[80] Each replica node may check whether itself is the primary node of the consensus network
at the moment, and if itself is the primary node, the replica node may further determine
whether to initiate a new consensus request with reference to the method shown in Fig. 1; if
itself is not the primary node, the replica node serving as a backup will wait for the consensus
proposal initiated by the primary node.
[81] After the replica node receives the consensus proposal initiated by the primary node for a
new subset, the replica node will execute step S203 and determine whether the number of the
subsets in the consensus stage is less than the preset concurrent number of the consensus
network, that is, after a new consensus proposal has been received, the replica node will also
verify whether the initiation for the consensus proposal is valid and correct, and this is
conducive to guaranteeing the accuracy of the consensus network. Before this, the number of
subsets that are currently in the consensus state may be determined, and the determination
method can be the same as the method by which the primary node determines the number of
subsets that are in the consensus mode before issuing the consensus request; the only
difference is that each replica node calculates based on the circumstances known by itself
respectively, and this will not be described here.
[82]In some embodiments, after receiving the consensus proposal sent by the primary node,
the replica node may also determine whether the format of the received consensus proposal is
valid, and whether the consensus proposal satisfies the conditions of the three-phase
consensus protocol for accepting the proposal, for example, whether the signature of the
primary node is valid, whether consensus proposals with the same serial number but different
information abstracts have been accepted, etc. If each check is passed, the new subset enters
the consensus stage, and processing of the consensus requests is conducted.
[83]In some embodiments, the new subset enters the consensus stage, and processing of the
consensus request is conducted, and this may include:
[84] carrying out consensus for the pending consensus requests contained in the new subset;
[85] when the preset conditions are satisfied, for example, if the subsets having serial
numbers prior to the serial number of the new subset have already completed the consensus
stage, consensus results of the pending consensus requests contained in the new subset will
be written into the blockchain for the consensus stage, and the consensus stage concludes.
[86] For example, in the process of carrying out consensus for a pending consensus request
contained in a new subset, a three-stage consensus mechanism can be implemented. The
three-stage consensus conducted for each pending consensus request may be conducted
sequentially according to the sequence of the three stages to ensure the accuracy of the
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consensus results.
[87] The method for processing a consensus request in the blockchain consensus network
provided by the embodiments of the present disclosure is applicable to the Byzantine Fault
Tolerance State Machine Replication algorithm. For the general purpose Byzantine Fault
Tolerance State Machine Replication, the most important component thereof is the realization
of a Byzantine Fault Tolerance Total Order Broadcast protocol. This is because the state
machine replica model needs to satisfy four basic properties:
[88] 1. For any two correct replicas r and r’, if they both apply operation o to state s, r and 1’
will both arrive at state s°.
[89] 2. The states of any two correct replicas r and r” both start from so
[90]3. Any two correct replicas r and r” both execute the same operation sequence: 0o, 01, ...
Oi.
[91]4. Operation requests from the correct client will always be executed.
[92] Property 3 and Property 4 require that the blockchain consensus network implements a
whole-sequence broadcast protocol.
[93] By adopting the embodiments of the present invention, it is possible to achieve a
full-sequence broadcast protocol that satisfies the requirements, and the method is roughly as
follows:
[94] 1. One unique serial number is assigned to each subset that is retrieved out from the
pending request set and that comprises correct pending consensus requests, and the serial
number is a dense natural number and satisfies the continuously and monotonically
increasing condition;
[95]2. For every <subset, serial number> pair, when the preset condition for the concurrent
number of the consensus network is satisfied, the three-stage consensus is initiated in
succession to ensure that all correct replicas reach consensus for each pending consensus
request in the <subset, serial number> pair.
[96] 3. For all of the <subset, serial number> pairs that have reached a consensus, all of the
correct replicas write the results of the consensus into the blockchain based on the
corresponding requests executed in sequence based on the serial numbers.
[97] For example, in some embodiments, each pending consensus request in the subset for
which a consensus proposal has already been initiated may adopt the following process of
three-stage consensus to obtain the consensus as a result. The corresponding process can be
briefly described as follows:
[98] 1. Pre-preparation stage
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[99] The client broadcasts the pending consensus request to the replicas of the entire network.
The current primary assigns a subset to the request sent by the client, and correspondingly
assigns the serial number of the subset. Further, the current primary broadcasts a
PRE-PREPARE message to the replicas of the entire network, and this may be equivalent to
the consensus proposal described in the embodiments of the present disclosure.
[100] 2. Preparation stage
[101]  After the replicas have received the PRE-PREPARE message sent by the current
primary, the message is verified according to certain rules and a choice is made about
whether to accept it. If it is accepted, the replica broadcasts a corresponding PREPARE
message to the entire network; at the same time, the replica waits and collects preparation
messages for the other replicas of the entire network. When the replica collects valid
PREPARE messages that meet a certain quantity, this is referred to as the replica having
obtained a “prepared certificate™.
[102] 3. Commitment stage
[103]  The replica node that has obtained a “prepared certificate” immediately broadcasts a
corresponding COMMIT message to the entire network; at the same time, the replica node
waits and collects the COMMIT messages of other replicas of the entire network. When the
replica node collects a valid COMMIT message that satisfies a certain quantity, this replica
node is referred to as having obtained a “‘committed certificate,” the corresponding client
requests can be executed by the replica node at this time.
[104]  The embodiments of the present disclosure adopt the methods described above to
process consensus requests in a computer network (e.g., a blockchain consensus network),
and increase the processing efficiency of the consensus requests and improve the processing
performance of the consensus network.
[105]  The embodiments of the present disclosure further provide an apparatus device for
processing a consensus request in a blockchain consensus network, as shown in Fig. 3,
comprising:
[106]  aset determining module 101configured to determine a set of pending requests, the
pending request set including one or more pending consensus requests;
[107]  a quantity determining module 103 configured to determine a number of subsets that
are in a consensus stage, wherein the subsets comprise pending consensus requests that are
obtained from the pending request set;
[108] a determination module 105 configured to determine whether the number of subsets
that are in the consensus stage is less than a preset concurrent number of the consensus
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network.
[109]  Further, the above-described device may also include, as shown in Fig. 4:
[110] a consensus proposal initiation module 107 configured to, wherein when the number
of subsets that are in the consensus stage is less than the preset concurrent number of the
consensus network, issue a consensus proposal for a new subset to the consensus network to
cause the new subset to enter the consensus stage to process the pending consensus requests,
wherein the preset concurrent number is an upper limit of the number of subsets that are
permitted to be simultaneously in the consensus stage in the consensus network.
[111]  Further, the above-described device may also include, as shown in Fig. 4:
[112]  a consensus module 109 configured to perform consensus procedure for the pending
consensus requests included in the new subset;
[113] an inbound link module 111 configured to, when the preset conditions are satisfied,
write consensus results of the pending consensus requests included in the new subset into a
blockchain to conclude the consensus stage.
[114]  Since the above-described apparatuses and the method introduced in the foregoing
embodiments correspond to one another, the related descriptions in the foregoing
embodiments are all applicable to the apparatus for processing consensus request in the
blockchain consensus network, and this will not be discussed further here.
[115] In some embodiments, the various modules and units of the apparatuses in FIG. 3
and FIG. 4 may be implemented as software instructions. That is, the apparatuses in FIG. 3
and FIG. 4 may each comprise a processor and a non-transitory computer-readable storage
medium storing instructions that, when executed by the processor, cause one or more
components of the apparatus (e.g., the processor) to perform various steps and methods of the
modules and units described above. The apparatuses in FIG. 3 and FIG. 4 may each be
referred to as a system for processing a consensus request in a computer network.
[116]  Fig. 5 is a schematic structural diagram of an electronic device according to various
embodiments of the present disclosure. Referring to Fig. 5, at the hardware level, the
electronic device comprises a processor, and optionally may also comprise an internal bus, a
network interface, and a storage device. Here, the storage device may include internal
memory, for example, a high-speed random access storage device (random access memory,
RAM), and may also include a non-volatile storage device (non-volatile memory), for
example, at least one disk storage device. Of course, the electronic device may also include
the hardware required by other services.
[117]  The processor, storage device, and network interfaces may be connected to each
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other through an internal bus, and the internal bus may be an ISA (industry standard
architecture) bus, a PCI (peripheral component interconnect) bus, or an EISA (extended
industry standard architecture) bus, etc. The buses can be divided into address buses, data
buses, control buses, and so on. For ease of illustration, only one bidirectional arrow is used
in Fig. 5, but this does not mean that there is only one bus or one type of bus.
[118] A storage device may be used for storing programs. For example, the program may
include program codes that include computer operation instructions. The storage device can
include an internal memory and a non-volatile storage device and provide instructions and
data to the processor.
[119]  The processor reads the corresponding computer program from the non-volatile
storage device into the memory and then runs it, and thus forms a device that processes
consensus requests in a computer network at the logical level. The processor executes the
program stored in the memory and is used to execute the following operations:
[120]  determining a set of pending requests, the pending request set including one or more
pending consensus requests;
[121]  determining a number of subsets that are in a consensus stage, wherein the subsets
comprise the pending consensus requests that are obtained from the pending request set;
[122]  when the number of subsets that are in the consensus stage is less than a preset
concurrent number of the consensus network, issuing a consensus proposal for a new subset
to the consensus network to cause the new subset to enter the consensus stage to process the
pending consensus requests, wherein the preset concurrent number is an upper limit of the
number of subsets that are permitted to be simultaneously in the consensus stage in the
consensus network.
[123]  The method executed by the apparatus for processing consensus requests in a
computer network disclosed in the embodiment shown in Fig. 1 may be applied to a
processor or achieved by a processor. The processor may be an integrated circuit chip with
the ability to process signals. During implementation, each step of the above-described
method may be completed by an integrated logic circuit of the hardware in a processor or an
instruction in software form. The above-described processor may be a general purpose
processor, including a central processing unit (CPU), a network processor (NP) and the like;
it may also be a digital signal processor (DSP), an application specific integrated circuit
(ASIC), a field-programmable gate array (FPGA) or other programmable logic device, a
discrete gate or transistor logic device or a discrete hardware component. It is possible to
achieve or execute each one of the methods, steps and logic blocks disclosed in the
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embodiments of this disclosure. A general purpose processor may be a microprocessor or the
processor may be any conventional processor, etc. The steps of the method disclosed in
conjunction with the embodiments of the present disclosure may be manifested directly as a
hardware decoding processor for execution thereof, or using a combination of hardware and
software modules in a decoding processor for execution thereof. The software module may be
located in a storage device that is mature in the field, such as random access memory, flash
memory, read-only memory, programmable read-only memory, or electrically erasable
programmable memory, registers, etc. The storage medium is located in the storage device,
and the processor reads the information in the storage device and completes the steps of the
above-described method in combination with the hardware.

[124]  The electronic device may also execute the method executed by the apparatus for
processing the consensus requests in a computer consensus network in Fig. 1, and achieve the
functions of the embodiments shown in Fig. 1 of the apparatus for processing the consensus
requests in the computer network, and it will not be discussed further here.

[125] The embodiments of the present disclosure further provide a computer-readable
storage medium; the computer-readable storage medium stores one or more programs; the
one or more programs include instructions; and when the instructions are executed by an
electronic device that includes a plurality of application programs, the instructions can cause
the electronic device to execute the method executed by the apparatus for processing the
consensus requests in a computer consensus network in the embodiment shown in Fig. 1. For
example, a non-transitory computer-readable storage medium may store instructions that,
when executed by the processor, cause the processor to perform a method for processing a
consensus request in a consensus network, the method comprising:

[126]  determining a set of pending requests, the pending request set including pending
consensus requests;

[127] determining a number of subsets that are in the consensus stage, wherein the subsets
comprise pending consensus requests that are obtained from the pending request set;

[128]  when the number of subsets that are in the consensus stage is less than a preset
concurrent number of the consensus network, issuing a consensus proposal for a new subset
to the consensus network to cause the new subset to enter the consensus stage to process the
pending consensus requests, wherein the preset concurrent number is an upper limit of the
number of subsets that are permitted to be simultaneously in the consensus stage in the
consensus network.

[129]  Fig. 6 is a schematic structural diagram of an electronic device according to various
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embodiments of the present disclosure. Referring to Fig. 6, at the hardware level, the
electronic device comprises a processor, and optionally may also comprise an internal bus, a
network interface, and a storage device. Here, the storage device may include an internal
memory, for example, a high-speed random access storage device (random access memory,
RAM), and may also include a non-volatile storage device (non-volatile memory), for
example, at least one disk storage device. Of course, the electronic device may also include
the hardware required by other services.
[130] The processor, storage device, and network interfaces may be connected to each
other through an internal bus, and the internal bus may be an ISA (industry standard
architecture) bus, a PCI (peripheral component interconnect) bus, or an EISA (extended
industry standard architecture) bus, etc. The buses can be divided into address buses, data
buses, control buses, and so on. For ease of illustration, only one bidirectional arrow is used
in Fig. 6, but this does not mean that there is only one bus or one type of bus.
[131] A storage device may be used for storing programs. For example, the program may
include program codes that includes computer operation instructions. The storage device can
include an internal memory and a non-volatile storage device and provide instructions and
data to the processor.
[132]  The processor reads the corresponding computer program from the non-volatile
storage device into the memory and then runs it, and thus forms a device that processes
consensus requests in a computer network at the logical level. The processor executes the
program stored in the memory and is used to execute the following operations:
[133] determining a set of pending request, the pending request set including one or more
pending consensus requests;
[134]  after receiving a consensus proposal for a new subset, determining whether a
number of subsets that are in the consensus stage is less than a preset concurrent number of
the consensus network, wherein the subsets comprise the pending consensus requests
obtained from the pending request set by a primary node;
[135]  if the number of subsets that are in the consensus stage is less than the preset
concurrent number of the consensus network, entering the new subset to the consensus stage
to process the consensus request.
[136] The method executed by the apparatus for processing consensus requests in a
computer consensus network disclosed in the embodiment shown in Fig. 2 may be applied to
a processor or achieved by a processor. The processor may be an integrated circuit chip with
the ability to process signals. During implementation, each step of the above-described
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method may be completed by an integrated logic circuit of the hardware in a processor or an
instruction in software form. The above-described processor may be a general purpose
processor, including a central processing unit (CPU), a network processor (NP) and the like;
it may also be a digital signal processor (DSP), an application specific integrated circuit
(ASIC), a field-programmable gate array (FPGA) or other programmable logic device, a
discrete gate or transistor logic device or a discrete hardware component. It is possible to
achieve or execute each one of the methods, steps and logic blocks disclosed in the
embodiments of this disclosure. A general purpose processor may be a microprocessor or the
processor may be any conventional processor, etc. The steps of the method disclosed in
conjunction with the embodiments of the present disclosure may be manifested directly as a
hardware decoding processor for execution thereof, or using a combination of hardware and
software modules in a decoding processor for execution thereof. The software module may be
located in a storage device that is mature in the field, such as random access memory, flash
memory, read-only memory, programmable read-only memory or electrically erasable
programmable memory, registers, etc. The storage medium is located in the storage device,
and the processor reads the information in the storage device and completes the steps of the
above-described method in combination with the hardware.

[137] The electronic device may also execute the method executed by the apparatus for
processing the consensus requests in a computer network in Fig. 2, and achieve the
functions of the embodiments shown in Fig. 2 of the apparatus for processing the consensus
requests in the computer network, and it will not be discussed further here.

[138] The embodiments of the present disclosure further provides a computer-readable
storage medium; the computer-readable storage medium stores one or more programs; the
one or more programs include instructions; and when the instructions are executed by an
electronic device that includes a plurality of application programs, the instructions can cause
the electronic device to execute the method that is executed by the apparatus for processing
the consensus requests in the computer network in the embodiment shown in Fig. 2. For
example, a non-transitory computer-readable storage medium may store instructions that,
when executed by the processor, cause the processor to perform a method for processing a
consensus request in a consensus network, the method comprising:

[139] determining a set of pending request, the pending request set including pending
consensus requests;

[140] after receiving a consensus proposal for a new subset, determining whether a
number of subsets that are in the consensus stage is less than a preset concurrent number of

23



WO 2019/014531 PCT/US2018/041978

the consensus network, wherein the subsets comprise the pending consensus requests
obtained from the pending request set by a primary node;
[141]  if the number of subsets that are in the consensus stage is less than the preset
concurrent number of the consensus network, entering the new subset to the consensus phase
to process the pending consensus requests.
[142]  Persons skilled in the art should understand that the embodiments of the present
disclosure may be provided as a method, system, or computer program product. Thus, the
described apparatus may take the form of an entirely hardware embodiment, an entirely
software embodiment, or an embodiment combining software and hardware aspects.
Furthermore, the described apparatus may take the form of a computer program product
embodied on one or more computer-usable storage media (including but not limited to disk
storage devices, CD-ROMs, optical storage devices, etc.) that contain a computer-usable
program code therein.
[143]  The present disclosure is described with reference to the flowcharts and/or block
diagrams of the method, the apparatus (system) and the computer program product according
to the embodiments of the present disclosure. Each process and/or block in the flowcharts
and/or block diagrams, and combinations of processes and/or blocks in the flowcharts and/or
block diagrams, may be achieved by computer program instructions. The computer program
instructions may be provided to the processor of a general purpose computer, a special
purpose computer, an embedded processor, or other programmable data processing device to
generate a machine that causes the generation of instructions by the processor of a computer
or other programmable data processing device for use in achieving the apparatus with the
functions specified in one or more processes in a flowchart and/or one or more blocks in
block diagram.
[144]  These computer program instructions may also be stored in a computer readable
memory capable of directing a computer or other programmable data processing device to
operate in a specific manner so that the instructions stored in the computer readable memory
generate a product including an instruction apparatus, and the instruction apparatus can
achieve the functions specified in one or more processes in a flowchart and/or one or more
blocks in block diagram.
[145]  These computer program instructions can also be loaded onto a computer or other
programmable data processing device to cause the computer or other programmable data
processing device to execute a series of operational steps in order to generate the processing
that is achieved by a computer, and thus the instructions executed on the computer or other
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programmable data processing device provide the steps used to achieve the functions
specified in one or more processes in a flowchart and/or one or more blocks in block
diagram.

[146] In atypical configuration, the computing device includes one or more processors
(CPU), input/output interfaces, network interfaces, and internal memory.

[147]  The internal memory may include non-permanent memory in a computer-readable
medium, random access memory (RAM) and/or non-volatile memory, such as read-only
memory (ROM) or a flash memory (flash RAM). The internal memory is an example of a
computer-readable medium.

[148] Computer-readable media include permanent and non-permanent, removable and
non-removable media that can be used to realize information storage by any method or
technique. The information can be computer readable instructions, data structures, and
modules of a program or other data. Examples of computer storage media include, but are not
limited to, phase change memory (PRAM), static random access memory (SRAM), dynamic
random access memory (DRAM), other types of random access memory (RAM), read-only
memory (ROM), electrically erasable programmable read-only memory (EEPROM), flash
memory or other memory technology, read-only [sic] disc read-only memory (CD-ROM),
digital versatile disc (DVD) or other optical storage, magnetic cassette tapes, tape magnetic
disk storage, or other magnetic storage devices or any other non-transport media that can be
used to store information that can be accessed by a computing device. As defined herein,
computer-readable media do not include a temporary computer-readable media (transitory
media), for example modulated data signals and carrier waves.

[149]  The terms “include”, “contain’ or any variations thereof intend to cover
non-exclusive inclusions, such that the processes, methods, products, or equipment including
a series of elements not only include those elements, but also to include other elements that
have not been explicitly set forth, or to also include all of the elements that are inherent to
such processes, methods, products or equipment. Under circumstances where there is no
further limitation, an element limited by the phrase “includes one...” does not exclude the
existence of additional similar elements in the processes, methods, products, or equipment
that contain the element.

[150]  Persons skilled in the art should understand that the embodiments of the present
disclosure may be provided as a method, system, or computer program product. Thus, the
present disclosure can take the form of an entirely hardware embodiment, an entirely
software embodiment, or an embodiment combining software and hardware aspects.
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Moreover, the present disclosure may take the form of a computer program product embodied
on one or more computer-usable storage media (including but not limited to a disk storage
device, CD-ROM, optical memory, etc.) having computer-usable program code contained
therein.

[151] The above embodiments are merely exemplary and are not used to restrict the
present disclosure. For a person skilled in the art, the present disclosure may have various
changes and variations. Any modification, equivalent replacement, improvement, etc. that is
made within the spirit and principle of the present disclosure shall be included in the scope of

the claims of the present disclosure.
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The invention claimed is:

1. A method, comprising:

determining, by a processor, a pending request set, the pending request set including
pending consensus requests of a blockchain consensus network;

obtaining, by the processor, the pending consensus requests from the pending request set
to form a plurality of subsets, wherein each of the subsets comprises one or more respective
pending consensus requests that are obtained from the pending request set, wherein at least one
of the subsets comprises a plurality of pending consensus requests that are obtained from the
pending request set;

determining, by the processor, a number of the subsets that are in a consensus stage in the
blockchain consensus network; and

when the number of the subsets that are in the consensus stage is less than a preset
concurrent number of the blockchain consensus network, issuing, by the processor, a consensus
proposal for a new subset of the subsets to the blockchain consensus network to cause the new
subset to enter the consensus stage to process the new subset's pending consensus requests,
wherein the preset concurrent number is an upper limit of the number of the subsets that are

permitted to be simultaneously in the consensus stage in the blockchain consensus network.

2. The method in claim 1, wherein after obtaining the pending consensus requests from
the pending request set to form the subsets, the method further comprises:
assigning, by the processor, serial numbers to the subsets, wherein the serial numbers are

continuously and monotonically increasing natural numbers.

3. The method in claim 2, wherein determining the number of the subsets that are in the
consensus stage comprises:

determining, by the processor, a first serial number based on the serial numbers of the
subsets that have completed the consensus stage;

determining, by the processor, a second serial number based on the serial numbers of the
subsets that have entered the consensus stage; and

determining, by the processor, the number of the subsets that are in the consensus stage

based on the first serial number and second serial number.

4. The method in claim 3, wherein:
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determining, by the processor, the first serial number includes: determining the largest
serial number of the serial numbers of the subsets that have completed the consensus stage to be
the first serial number;

determining, by the processor, the second serial number includes: determining the largest
serial number of the serial numbers of the subsets that have entered the consensus stage to be the
second serial number; and

determining, by the processor, the number of the subsets that are in the consensus stage
includes: determining a difference between the first serial number and the second serial number

to be the number of the subsets that are in the consensus stage.

5. The method in claim 4, wherein issuing the consensus proposal for the new subset
includes:
determining, by the processor, the new subset and a serial number of the new subset

based on the second serial number.

6. The method in claim 5, wherein determining the serial number of the new subset
includes:
incrementing, by the processor, the second serial number by one to serve as the serial

number of the new subset.

7. The method in claim 5, wherein determining the new subset and the serial number of
the new subset includes:

incrementing, by the processor, the second serial number by one to serve as the serial
number of the new subset; and

determining, by the processor, the new subset based on the serial number of the new

subset.

8. The method in claim 1, further comprising:
after issuing the consensus proposal for the new subset to the blockchain consensus
network, re-determining, by the processor, the number of the subsets that are in the consensus

stage.

9. The method in claim 1, wherein after issuing the consensus proposal for new subset to
the blockchain consensus network, the method further comprises:

performing a consensus process for the new subset's pending consensus requests; and
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when one or more preset conditions are satisfied, writing consensus results of the new

subset's pending consensus requests into a blockchain to conclude the consensus stage.

10. The method in claim 9, wherein the one or more preset conditions are satisfied when
the subsets with serial numbers less than a serial number of the new subset have completed the

consensus phase.

11. The method in claim 9, further comprising:
after writing the consensus results, re-determining the number of the subsets that are in

the consensus stage.

12. The method in claim 9, wherein writing the consensus results includes:
writing the consensus results into the blockchain according to a time sequence in which

the new subset's pending consensus requests are received.

13. The method in claim 1, wherein the processor is associated with a primary node of the
blockchain consensus network, and wherein the blockchain consensus network including the
primary node and a plurality of replica nodes implements byzantine fault tolerance state machine

replication.

14. A method, comprising:

determining, by a processor, a pending request set, the pending request set including
pending consensus requests;

receiving a consensus proposal for a new subset, the new subset comprising one or more
pending consensus requests;

after receiving the consensus proposal for the new subset, determining, by the processor,
whether a number of subsets that are in the consensus stage is less than a preset concurrent
number of the blockchain consensus network, wherein each of the subsets comprises one or more
respective pending consensus requests obtained from the pending request set, wherein at least
one of the subsets comprises a plurality of pending consensus requests that are obtained from the
pending request set; and

if the number of the subsets that are in the consensus stage is less than the preset
concurrent number of the blockchain consensus network, entering, by the processor, the new

subset to the consensus stage to process the new subset's pending consensus requests.
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15. The method in claim 14, wherein before determining whether the number of the
subsets that are in the consensus stage is less than the preset concurrent number of the blockchain
consensus network, the method further comprises:

determining, by the processor, the number of the subsets that are in the consensus stage.

16. The method in claim 14, wherein entering the new subset to the consensus stage to
process the new subset's pending consensus requests includes:

performing a consensus process for the new subset's pending consensus requests; and

when one or more preset conditions are satisfied, writing consensus results of the new

subset's pending consensus requests into a blockchain to conclude the consensus stage.

17. The method in claim 16, wherein the one or more preset conditions are satisfied when
the subsets with assigned serial numbers less than an assigned serial number of the new subset

have completed the consensus phase.

18. The method in claim 14, wherein the processor is associated with at least one of a
plurality of replica nodes of the blockchain consensus network, wherein the blockchain
consensus network including a primary node and the plurality of replica nodes implements
byzantine fault tolerance state machine replication, and wherein when the number of the subsets
that are in the consensus stage is greater than the preset concurrent number, the method
comprises executing a view change protocol to change the primary node of the blockchain

consensus network.

19. A system comprising a processor and a non-transitory computer-readable storage
medium storing instructions that, when executed by the processor, cause the processor to
perform a method, the method comprising:

determining a pending request set, the pending request set including one or more pending
consensus requests of a blockchain consensus network;

obtaining the pending consensus requests from the pending request set to form a plurality
of subsets, wherein each of the subsets comprises one or more respective pending consensus
requests that are obtained from the pending request set, wherein at least one of the subsets
comprises a plurality of pending consensus requests that are obtained from the pending request
set;

determining a number of the subsets that are in a consensus stage in the blockchain

consensus network; and
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when the number of the subsets that are in the consensus stage is less than a preset
concurrent number of the blockchain consensus network, issuing a consensus proposal for a new
subset of the subsets to the blockchain consensus network to cause the new subset to enter the
consensus stage to process the new subset's pending consensus requests, wherein the preset
concurrent number is an upper limit of the number of the subsets that are permitted to be

simultaneously in the consensus stage in the blockchain consensus network.

20. The system in claim 19, wherein after obtaining the pending consensus requests from
the pending request set to form the subsets, the method further comprises:
assigning serial numbers to the subsets, wherein the serial numbers are continuously and

monotonically increasing natural numbers.
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