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Method, Apparatus, and System for Blockchain Consensus
Cross reference to related applications
[1] The present application is based on and claims priority to the Chinese Application No.
201710197538.X, filed March 29, 2017, the entire contents of which are incorporated herein by
reference.
Technical Field
The present application relates to the field of computer software technologies, and in particular, to
methods, apparatuses, and systems for blockchain consensus.
Background
[2] Blockchain is a distributed database technology originally designed for Bitcoin. Such data
structure is particularly suitable for storing sequential data that is verified within the system.
Moreover, such data structure uses a consensus algorithm to ensure that the data cannot be
tampered with or forged. A consensus algorithm is an algorithm that requires the participation by
nodes in a blockchain and reaches consensus through joint calculation by a plurality of nodes. For
example, upon receiving transaction data, a bookkeeping node broadcasts the transaction data to
other participating nodes, and other participating nodes perform consensus processing to determine
whether the bookkeeping node has a bookkeeping right for the transaction data. If the consensus
result of other participating nodes is that the bookkeeping node has a bookkeeping right for the
transaction data, the bookkeeping node stores the transaction data in a blockchain corresponding to
the bookkeeping node. In the blockchain technology, therefore, the consensus algorithm is a
governing law for programs or nodes in a blockchain, which ensures that all nodes can cooperate in
a consistent manner in any circumstances.
[3] Practical Byzantine Fault Tolerance (PBFT) is a common consensus algorithm in blockchain.
The PBFT algorithm can provide some tolerance while ensuring activity and security, and therefore
has been extensively used. In the PBFT algorithm, one node is a master node, and the other nodes
are backup nodes. The master node is responsible for sorting received transaction requests, and then
broadcasting the transaction requests to the backup nodes according to the sorting result. The PBFT
algorithm usually comprises three phases: pre-prepare, prepare, and commit. The pre-prepare phase
and the prepare phase are used to determine a sequence of transaction requests.
[4] However, it is likely that the master node commits errors when sorting transaction requests, for
example, giving the same sequence number to different transaction requests, or failing to assign a
sequence number, or making sequence numbers of adjacent transaction requests to be discontinuous,
etc. As a result, it is necessary for a backup node to verify the sequence of transaction requests

when receiving ordered transaction requests.
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[5] As aresult, the PBFT algorithm has done a lot of designs and calculations to guarantee
sequence. It has been found through research that many currently used consensus algorithms (e.g.,
consensus mechanisms like mechanism for proving work quantity and mechanism for proving
rights and benefits, etc. ) need to carry out a large amount of designs and calculations on sequence
when performing consensus processing, which consumes significant system resources.

[6] In practical applications, however, there are many transaction requests with no sequence
requirements. A transaction request with no sequence requirements means that, upon receiving
transaction requests, a server does not need to process the received transaction requests according
to an order of accepting time, such as charity donation transactions, crowdfunding transactions with
no upper limit or quota, etc. With charity donation transactions as an example, the sequence of
donation does not have an impact on transaction processing. Therefore, this type of transaction
requests may be referred to as transaction requests that do not have sequence requirements (the
“transaction request with no sequence requirements” in short). When this type of transaction
requests is processed in a blockchain, the use of a current consensus algorithm will lead to a
relatively low processing efficiency for this type of transactions, and at the same time, also affect
the consensus throughput of the blockchain.

Summary

[7] In view of the above, embodiments of the present disclosure provide methods, apparatuses, and
systems for blockchain consensus to at least mitigate the problem in the prior art that the processing
efficiency is low when a consensus algorithm is used to process transaction requests with no
sequence requirements.

[8] According to one aspect, a blockchain consensus method may comprise: acquiring transaction
data; and distributing, according to a preset distribution rule, the transaction data to at least one
consensus unit in a consensus unit set, causing the at least one consensus unit to perform consensus
processing on the distributed transaction data.

[9] According to another aspect, a blockchain-based data storage method may comprise: receiving
consensus results from different consensus units; and storing the consensus results into blocks of
the blockchain according to time stamps of the consensus results.

[10] According to another aspect, a blockchain consensus system may comprise: a distribution unit
and a consensus unit set comprising a plurality of consensus units, wherein: the distribution unit is
configured to acquire transaction data and distribute, according to a preset distribution rule, the
transaction data to at least one consensus unit in the consensus unit set; and the at least one
consensus unit is configured to perform consensus processing on the distributed transaction data.

[11] According to another aspect, a blockchain consensus apparatus, comprising a processor and a
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non-transitory computer-readable storage medium storing instructions that, when executed by the
processor, cause the block chain consensus apparatus to perform a method. The method may
comprise: acquiring transaction data; and distributing, according to a preset distribution rule, the
transaction data to at least one consensus unit in a consensus unit set, causing the at least one
consensus unit to perform consensus processing on the distributed transaction data.

[12] According to another aspect, a blockchain based data storage apparatus, comprising a
processor and a non-transitory computer-readable storage medium storing instructions that, when
executed by the processor, cause the block chain data storage apparatus to perform a method. The
method may comprise: receiving consensus results from different consensus units; and storing,
according to time stamps of the consensus results, the consensus results into blocks of the
blockchain, wherein the storing the consensus results into blocks of the blockchain comprises:
storing the consensus results into blocks of nodes in the blockchain network corresponding to
consensus units that generate the consensus results.

[13] The present application discloses an exemplary consensus algorithm as an independent
consensus unit, which is different from a conventional blockchain consensus, forms a consensus
unit set with these consensus units, and upon reception of transaction data, can distribute, according
to a set distribution rule, the transaction data to consensus units in the consensus unit set to achieve
consensus processing on the transaction data by the consensus units. In this way, a plurality of
consensus units can perform consensus processing concurrently on a transaction request with no
sequence requirements, the sequence handling by existing consensus algorithms is simplified, the
processing efficiency and processing throughput on transaction requests with no sequence
requirements are improved, and the operating performance of a blockchain network is improved.
Brief Description of the Drawings

[14] To more clearly describe technical solutions in the embodiments of the present disclosure, the
accompanying drawings will be described briefly as follows. The accompanying drawings are
merely exemplary. To a person skilled in the art, other drawings may be further obtained according
to these drawings without inventive effort.

[15]Fig. 1 is a flow chart of a blockchain consensus method according to an embodiment of the
present disclosure.

[16]Fig. 2 is a flow chart of a blockchain consensus method according to an embodiment of the
present disclosure.

[17]Fig. 3 is a flow chart of a blockchain consensus method according to an embodiment of the
present disclosure.

[18]Fig. 4 is a flow chart of a blockchain based data storage method according to an embodiment of
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the present disclosure.

[19]Fig. 5 is a structural schematic diagram of a blockchain consensus system according to an
embodiment of the present disclosure.

[20]Fig. 6 is a schematic diagram of a blockchain consensus apparatus according to an embodiment
of the present disclosure.

[21]Fig. 7 is a schematic diagram of a blockchain consensus apparatus according to an embodiment
of the present disclosure.

[22]Fig. 8 is a structural schematic diagram of a blockchain based data storage apparatus according
to an embodiment of the present disclosure.

Detailed Description

[23] To enable a person skilled in the art to better understand the technical solutions in the present
disclosure, the technical solutions in embodiments will be clearly and completely described below
with reference to the accompanying drawings. Apparently, the described embodiments are merely
exemplary. All other embodiments obtainable by a person skilled in the art without inventive effort
and on the basis of the embodiments of the present disclosure shall be encompassed by the scope of
the present disclosure.

[24] The solutions according to the present disclosure will be described in detail through the
following embodiments.

[25]Fig. 1 is a flow chart of a blockchain consensus method according to an embodiment of the
present disclosure. From a perspective of programs, a main body that executes the flow may be an
application (APP) or a program at a personal computer (PC) terminal. From a perspective of
apparatuses, a main body that executes the flow may include, but is not limited to the following
apparatuses: personal computers, large or medium scale computers, computer clusters, cell phones,
tablet computers, smart wearable devices, vehicular machines, etc.

[26] According to one embodiment, the blockchain consensus method as shown in Fig. 1 may
comprise the following steps:

[27]S101: acquiring transaction data (e.g., transaction data that seeks consensus processing in a
blockchain network, and this transaction data can be referred to as “to-be-consensused” transaction
data).

[28]In one embodiment, if a main body that executes the method is a blockchain node (hereinafter
the “node™) in a blockchain network, the node can receive a transaction request to be processed,
acquire transaction data from the transaction request, and store the transaction data. The
to-be-consensused transaction data in the step S101 may be the stored transaction data. The

transaction request herein may be a transaction request sent by a client terminal, for example a
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bookkeeping request, or a request to execute another state machine operation; or may be a
transaction request sent by other apparatuses, which is not limited herein.

[29]In some embodiments, the to-be-consensused transaction data may refer to one set of
transaction data, e.g., a subsequent operation is triggered when one set of transaction data is
received. Alternatively, the to-be-consensused transaction data may be a plurality sets of
to-be-consensused transaction data, e.g., a subsequent operation is triggered when a plurality sets of
transaction data are received. Alternatively, the to-be-consensused transaction data may be
transaction data generated within a set time period, e.g., transaction data generated within a set time
period is received, and when the set time period expires, a subsequent operation is triggered. The
number of sets of acquired transaction data is not limited herein.

[30] The “transaction data” herein comprises transaction data with no sequence requirements.
Namely, when acquired transaction data is processed, the time factor of the transaction data is not
considered. For example, a received transaction request is a donation request. Then, the
to-be-consensused transaction data is the acquired to-be-consensused transaction data. For
transaction data related to donation, the sequence of transaction data processing is irrelevant to the
sender. Namely, the time factor of when a donation request is sent by the sender is ignored.
Therefore, this type of transaction request is also referred to as a transaction request with no
sequence requirements.

[31]S102: distributing, according to a preset distribution rule, the transaction data to at least one
consensus unit in the consensus unit set.

[32]Here, the consensus unit is used to perform consensus processing on the distributed transaction
data.

[33]In a blockchain technology, a consensus algorithm is used to process the acquired transaction
data, while the consensus algorithm is an algorithm that is completed by voting nodes participating
in the consensus, e.g., all the voting nodes ultimately reach a consensus result through joint
calculation.

[34] The consensus unit set in one embodiment comprises consensus units, and each consensus unit
may provide independent consensus transaction. In other words, different consensus units may use
the same consensus algorithm, or may use different consensus algorithms.

[35]In some embodiments, the number of consensus units comprised in a consensus unit set is not
limited herein. The numbers of voting nodes comprised in different consensus units may be the
same or may be different. For example, if the consensus algorithm is the PBFT algorithm, one
voting node in a consensus unit comprises one primary nodes and four secondary nodes. If the

consensus algorithm is the proof of work mechanism, a consensus unit comprises at least one
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voting node. Therefore, the number of voting nodes in a consensus unit is not limited herein, which
can be determined according to actual requirements of a consensus algorithm.

[36]In this way, with respect to to-be-consensused transaction data, consensus processing can be
performed on different transaction data in a concurrent manner according to the solutions of the
various embodiments. Namely, different transaction data are concurrently distributed to different
consensus units, and the consensus units independently perform consensus processing on the
received transaction data.

[37] Various methods for distributing, according to a preset distribution rule, the to-be-consensused
transaction data to at least one consensus unit in the consensus unit set will be described in detail
below.

[38]In one example, a first distribution method may comprise: according to the number of sets of
the received to-be-consensused transaction data, determining, in a random manner, a matching
number of consensus units from the consensus unit set; and distributing concurrently the
to-be-consensused transaction data to the determined consensus units, respectively.

[39]In one example, when the number of sets of the to-be-consensused transaction data is one, one
consensus unit is determined, in a random manner, from the consensus unit set. The
to-be-consensused transaction data is distributed to the determined consensus unit, and the
consensus unit performs consensus processing on the to-be-consensused transaction data.

[40] When the number of sets of the to-be-consensused transaction data is greater than one,
according to the number of sets of the to-be-consensused transaction data, the same number of
consensus units are determined, in a random manner, from the consensus unit set. The sets of
to-be-consensused transaction data are distributed sequentially to the determined different
consensus units, respectively.

[41] For example, the acquired to-be-consensused transaction data comprises to-be-consensused
transaction data 1, to-be-consensused transaction data 2, and to-be-consensused transaction data 3,
and assuming that a consensus unit set comprises a consensus unit 1, a consensus unit 2, a
consensus unit 3, a consensus unit 4, and a consensus unit 5. Here, three consensus units can be
randomly determined from the consensus unit set. Assuming that the randomly determined
consensus units are the consensus unit 2, the consensus unit 4, and the consensus unit 5, the
to-be-consensused transaction data 1, to-be-consensused transaction data 2, and to-be-consensused
transaction data 3 are sequentially distributed, in a random manner, to the determined different
consensus units. For example, the to-be-consensused transaction data 1 is distributed to the
consensus unit 5; the to-be-consensused transaction data 2 is distributed to the consensus unit 4;

and the to-be-consensused transaction data 3 1s distributed to the consensus unit 2.
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[42] The consensus distribution in an implementation mode of the present application does not have
any requirement for sequence. Therefore, a random manner can be used for distribution. Further,
the “to-be-consensused transaction data 1, to-be-consensused transaction data 2, and
to-be-consensused transaction data 3 are sequentially distributed, in a random manner, to the
determined different consensus units” may be implemented in a concurrently distributing manner.
The distribution is carried out in a random manner. Namely, when to-be-consensused transaction
data are acquired, any consensus unit can become a consensus unit of consensus transaction to
process the to-be-consensused transaction data. Such a random distribution manner can reduce
resources used by the system in distribution.

[43] The “random manner” herein may be implemented through a random algorithm, or may be
implemented in other manners, which is not specifically limited herein.

[44]In another example, a second distribution method may comprise: determining, in a polling
manner, consensus units in need of consensus transaction from the consensus unit set; and
distributing the to-be-consensused transaction data to the determined consensus units.

[45]In one example, when to-be-consensused transaction data is acquired, an inquiry message is
sent, in a polling manner, to all consensus units in the consensus unit set to determine whether there
is a consensus unit in need of a consensus transaction object (e.g., transaction request). When it is
determined that a consensus unit is in need of a consensus transaction object, the to-be-consensused
transaction data is sent to the consensus unit.

[46] When the number of the to-be-consensused transaction data is one, an inquiry message is sent
sequentially to all consensus units in the consensus unit set. When a received response message
indicates that a consensus transaction object is needed, the to-be-consensused transaction data is
sent to the consensus unit that returns the response message.

[47] When the number of the to-be-consensused transaction data is greater than one, an inquiry
message may be sent concurrently to all consensus units in the consensus unit set. When a response
message is received, the number of consensus units in need of a consensus transaction object, as
indicated in the received response message, is determined. If the number of consensus units is
greater than the number of transaction requests, consensus units can be selected randomly
according to the first manner from the consensus units in need of a consensus transaction object as
indicated in the received response message, and the to-be-consensused transaction data is sent
concurrently to the randomly selected consensus units, respectively. If the number of consensus
units is not greater than the number of transaction requests, the to-be-consensused transaction data
is randomly distributed to the consensus units in need of a consensus transaction object as indicated

in the received response message, and the to-be-consensused transaction data that has not been
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distributed will continue to wait.

[48] For example, it is determined, in a polling manner, that there are three consensus units in need
of a consensus transaction object. Assume that there are four sets of acquired to-be-consensused
transaction data. Then, the three sets of to-be-consensused transaction data are randomly selected
from the four sets of acquired to-be-consensused transaction data. The three sets of randomly
selected to-be-consensused transaction data are sent to the consensus units in need of a consensus
transaction object, respectively, and the one set of to-be-consensused transaction data that has not
been distributed is in a to-be-distributed state.

[49] Assuming that there are two sets of acquired to-be-consensused transaction data, the two sets of
to-be-consensused transaction data are randomly selected from the to-be-consensused transaction
data determined to be in need of a consensus transaction object. The two sets of acquired
to-be-consensused transaction data are concurrently sent to the randomly selected consensus units,
such that the consensus units perform consensus processing on the received to-be-consensused
transaction data.

[50]In another example, a third distribution method may comprise: determining a load capacity of
each consensus unit in the consensus unit set; and distributing, according to a load balancing rule,
the to-be-consensused transaction data to at least one consensus unit in the consensus unit set.
[51]In one example, when to-be-consensused transaction data are acquired, the load capacity (the
load capacity here may refer to the load status of the current consensus unit, which may be different
from the total load capacity of the consensus unit) of each consensus unit in the consensus unit set
can be determined to ensure that the loading is balanced for all consensus units in the consensus
unit set. Furthermore, the current quantity of idle resources of each consensus unit can be
determined according to the load capacity of each consensus unit. In one embodiment,
to-be-consensused transaction data can be distributed to consensus units in the consensus unit set
that have a load capacity below a set condition. Namely, to-be-consensused transaction data are
distributed to consensus units in the consensus unit set that have idle resources greater than a set
threshold.

[52]In some embodiments, with respect to the situation in which the number of consensus units in
need of a consensus transaction object is greater than the number of transaction requests in the
above second distribution method, the load balancing method according to the third distribution
method, in addition to the random method, may be used to determine consensus units, which will
not be described in detail herein.

[53]In one embodiment, when the acquired to-be-consensused transaction data cannot be all

distributed to consensus units in one time, a part of the transaction requests need to be in a
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to-be-distributed state. Then, for the transaction requests in a to-be-distributed state, consensus units
can still be determined by using the above three distribution methods.

[54]For example, a consensus unit set comprises three consensus units. Then, the consensus unit set
can concurrently process three to-be-consensused transaction data acquired at the same time point.
If four (i.e., greater than three) sets of to-be-consensused transaction data are acquired: the
to-be-consensused transaction data 1, to-be-consensused transaction data 2, to-be-consensused
transaction data 3, and to-be-consensused transaction data 4. Then, it is assumed that the
to-be-consensused transaction data 1, to-be-consensused transaction data 2, and to-be-consensused
transaction data 3 are concurrently distributed to the three consensus units in the consensus unit set,
and the to-be-consensused transaction data 4 will be in a to-be-distributed state. Once it is detected
that a consensus unit in the consensus unit set becomes idle, the to-be-consensused transaction data
4 can be distributed to the consensus unit.

[55]In one embodiment, the determining consensus units from a consensus unit set comprises:
determining a working state of each consensus unit in the consensus unit set, the working state
comprising at least one of normal state and abnormal state; and determining consensus units from
consensus units with the working state being a normal state.

[56] To ensure that a determined consensus unit can successfully perform consensus processing on
acquired to-be-consensused transaction data, the working state of consensus units in a consensus
unit set can be further monitored. In such a way, when consensus units are selected, the consensus
units with an abnormal working state can be avoided, which effectively improve the processing
efficiency of transaction requests.

[57]In addition, consensus units in a consensus unit set can be further provided with a switch
control. In such a way, when the quantity of transaction requests to be processed in a blockchain
network is relatively small, some consensus units in a consensus unit set can be turned off, which
saves system resources to improve the utilization rate of the system resources. In some
embodiments, by controlling the switch state of each consensus unit, the blockchain in the
implementation manner of the present application can improve the system availability when facing
issues like downtime or Internet disconnection. For example, when node downtime or Internet
disconnection occurs to a consensus unit, the drawback of low system availability in an existing
manner can be avoided by shutting down the consensus unit.

[58]S103: the consensus unit performs (e.g., is caused to perform) consensus processing on the
distributed transaction data.

[59]In one embodiment, the consensus algorithm used by consensus units is not limited herein,

which can be any consensus algorithm, including the mainstream PBFT algorithm.
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[60] A person skilled in the art should understand that there is no sequence requirement in
implementation manners of the present disclosure for distributing the to-be-consensused transaction
data. In this disclosure, a consensus algorithm can be designed as an independent consensus unit,
different from a conventional blockchain consensus. A consensus unit set is formed by these
consensus units, and upon reception of to-be-consensused transaction data, the transaction data can
be distributed, according to a set distribution rule, to consensus units in the consensus unit set to
achieve consensus processing on the transaction data by the consensus units. In this way, a plurality
of consensus units can perform consensus processing concurrently on a transaction request with no
sequence requirements, the sequence handling by existing consensus algorithms is simplified, the
processing efficiency and processing throughput on transaction requests with no sequence
requirements are improved, and the operating performance of a blockchain network is improved.
[61]In some embodiments, the transaction requests may comprise transaction requests with no
sequence requirements. The transaction request with no sequence requirements include, but are not
limited to, charity donation transactions, crowdfunding transactions with no upper limit or quota,
etc. With respect to a charity donation transaction, the sequence of donation may not have an
impact on the transaction at a millisecond level, and crowdfunding transactions with no upper limit
or quota may have the same nature. Therefore, this type of transaction requests can be treated as
requests with no sequence requirements. In one embodiment, the operating efficiency of consensus
processing can be improved in a concurrent consensus manner for this type of transaction requests
with no sequence requirements. With the adoption of such a concurrent consensus manner, the
throughput of the entire blockchain system is greatly improved, and in particular, a consensus
algorithm module is no longer a bottleneck in the entire blockchain system.

[62]Fig. 2 is a flow chart of a blockchain consensus method according to an embodiment of the
present disclosure. The method may include the following steps.

[63]S201: acquiring transaction data.

[64] This is identical with or similar to the manner of the step S101 with reference to Fig. 1, which
will not be described in detail.

[65]S202: determining a quantity of resources required to process the transaction data and a
quantity of idle resources of each consensus unit in the consensus unit set.

[66]In one embodiment, when to-be-consensused transaction data are acquired, resources required
to process the to-be-consensused transaction data can be determined.

[67] Furthermore, a current quantity of idle resources of each consensus unit in the consensus unit
set can be determined through inquiry.

[68] S203: comparing the quantity of idle resources of each consensus unit with the resources

10
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required to process the transaction data, respectively, and determining the number of consensus
units having a quantity of idle resources greater than the quantity of resources required to process
the transaction data.

[69]S204: determining if the number is greater than a set value; if yes, the method proceeds to S205;
otherwise, the method proceeds to S206.

[70] The set value in the embodiments of the present disclosure may be determined as needed, or
may be determined according to experimental data, which is not limited herein.

[71]1S205: determining, in a polling manner, consensus units in need of consensus transaction from
the consensus units having more idle resources than the resources required to process the
transaction data, and distributing the transaction data to the determined consensus units.

[72] The second distribution method described above with reference to the step S102 may be used
here as the polling manner to determine consensus units in need of consensus transaction.

[73]In one embodiment, a mechanism of polling and distributing each to-be-consensused
transaction data is adopted. According to the polling and distributing mechanism, an adaptor or a
distributing unit in charge of distribution periodically sends out a poll to sequentially poll each
consensus unit whether a consensus transaction object is needed. If yes, a transaction is provided,
i.e., to-be-consensused transaction data is distributed, and when the transaction is completed, the
next consensus unit is polled, which is continuously repeated.

[74]S206: determining, according to a load balancing rule, consensus units having a load capacity
below a set condition from the consensus units having more idle resources than the resources
required to process the transaction data, and distributing the transaction data to the determined
consensus units.

[75] The third distribution method described above with reference to the step S102 may be used as
the manner here in which a load balancing rule is used to determine consensus units.

[76] For example, there are five sets of to-be-consensused transaction data waiting for processing at
a time point, while there are currently three consensus units capable of participating in the
consensus transaction. Then, the loading of the transaction requests exceeds the processing
capability of the independent consensus units. The loading of to-be-consensused transaction data
and the processing capability of the independent consensus units are compared to provide reference
for the next consensus distribution, such that each consensus unit is used to its maximum capacity
and the consensus processing quantity per unit time, e.g., throughput, is improved.

[77]In some embodiments, the load balancing distribution method used includes, but is not limited
to, a software or hardware load balancing manner, for example, through DNS load balancing,

gateway load balancing, or aload balancer. The distribution in a load balancing manner can prevent
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a lot of transaction requests from overloading some individual consensus units, while leaving other
individual consensus units idled.

[78] Compared with the distribution in a load balancing method, the polling distribution method is
easier to operate, but the distribution in a load balancing method has higher efficiency.

[79]Fig. 3 is a flow chart of a blockchain consensus method according to an embodiment of the
present disclosure. The method may further be as follows.

[80] S301: acquiring at least one set of transaction data.

[81]S302: grouping the at least one transaction data to obtain one or more transaction data groups.
[82]In one embodiment, as the to-be-consensused transaction data are transaction data with no
sequence requirements, the acquired to-be-consensused transaction data can be grouped, such that
the processing efficiency can be improved for the transaction data.

[83]S303: according to the preset distribution rule, distributing (e.g., concurrently distributing) the
transaction data groups to different consensus units in the consensus unit set.

[84]Here, the consensus unit is used to perform consensus processing on the distributed
to-be-consensused transaction data.

[85]Fig. 4 is a flow chart of a blockchain based data storage method according to an embodiment of
the present disclosure. The method may be as follows.

[86]S401: receiving consensus results sent by different consensus units in a blockchain network.
[87]In one embodiment, consensus units may have a data storage capability. When a consensus
result is obtained, the consensus result just needs to be stored; they may also not have a data storage
capability, then different consensus units may send the obtained consensus results to a public node,
and the public node will complete storage.

[88]S402: storing the consensus results into blocks of the blockchain network according to time
stamps of the consensus results.

[89]In one example, according to the generation time of the consensus results, the different
consensus results are sequentially stored into blocks of the blockchain; alternatively, according to
the reception time of the consensus results, the different consensus results are sequentially stored
into blocks of the blockchain.

[90]In one embodiment, when the consensus results are stored into blocks of the blockchain,
storage nodes may be selected in a random manner; or according to a correspondence relationship
between consensus units and storage nodes, the consensus results are stored into blocks of nodes in
the blockchain network corresponding to consensus units that generate the consensus results, which
is not limited herein. Namely, a consensus unit can store consensus results generated by itself, store

consensus results generated by other consensus units, or does not store consensus results with the
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consensus results stored to independent storage nodes.

[91]In one example, in addition to the provision of switch control for each consensus unit, a switch
control may be further provided for a storage node. When facing the downtime of storage nodes,
Internet disconnection, addition of new nodes and push-out of old nodes, such a switch control
greatly improves the availability of the entire blockchain system.

[92]Fig. 5 is a structural schematic diagram of a blockchain consensus system according to an
embodiment of the present disclosure. The consensus system comprises: a distribution unit 501 and
a consensus unit set 502 comprising consensus units 5021a-d, wherein: the distribution unit 501
acquires to-be-consensused transaction data and distributes, according to a preset distribution rule,
the to-be-consensused transaction data to at least one consensus unit (e.g., 5021a, b, ¢, or d) in the
consensus unit set 502; and the consensus units 5021a-d comprised in the consensus unit set 502
perform consensus processing on the distributed to-be-consensused transaction data.

[93]In one embodiment, the consensus system further comprises one or more storage nodes 503a-d,
wherein: the storage nodes 503a-d receives consensus results sent by different consensus units in a
blockchain network and sequentially stores, according to time stamps of the consensus results, the
consensus results.

[94]In one embodiment, the distribution unit 501 distributing, according to a preset distribution rule,
the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: according to the number of sets of the received to-be-consensused transaction data,
determining, in a random manner, a matching number of consensus units from the consensus unit
set; and distributing concurrently the to-be-consensused transaction data to the determined
consensus units, respectively.

[95]In one embodiment, the distribution unit 501 distributing, according to a preset distribution rule,
the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: determining, in a polling manner, consensus units in need of consensus transaction from
the consensus unit set; and distributing the to-be-consensused transaction data to the determined
consensus units.

[96]In one embodiment, the distribution unit 501 distributing, according to a preset distribution rule,
the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: determining a load capacity of each consensus unit in the consensus unit set; and
distributing, according to a load balancing rule, the to-be-consensused transaction data to at least
one consensus unit in the consensus unit set.

[97]In one embodiment, the distribution unit 501 distributing, according to a load balancing rule,

the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
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comprises: distributing the to-be-consensused transaction data to consensus units in the consensus
unit set that have a load capacity below a set condition.

[98]In one embodiment, the distribution unit 501 distributing, according to a preset distribution rule,
the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: determining a quantity of resources required to process the to-be-consensused
transaction data and a quantity of idle resources of each consensus unit in the consensus unit set;
when the number of consensus units having a quantity of idle resources greater than the quantity of
resources required to process the to-be-consensused transaction data is greater than a set value,
determining, in a polling manner, consensus units in need of consensus transaction from the
consensus units having more idle resources than the resources required to process the
to-be-consensused transaction data, and distributing the to-be-consensused transaction data to the
determined consensus units; and when the number of consensus units having a quantity of idle
resources greater than the quantity of resources required to process the to-be-consensused
transaction data is smaller than a set value, determining, according to a load balancing rule,
consensus units having a load capacity below a set condition from the consensus units having more
idle resources than the resources required to process the to-be-consensused transaction data, and
distributing the to-be-consensused transaction data to the determined consensus units.

[99]In one embodiment, the distribution unit 501 determining consensus units from the consensus
unit set comprises: determining a working state of each consensus unit in the consensus unit set, the
working state comprising at least one of normal state and abnormal state; and determining
consensus units from consensus units with the working state being a normal state.

[100]  In one embodiment, the to-be-consensused transaction data comprises transaction data
with no sequence requirements.

[101]  In one embodiment, the storage node 503 receives consensus results sent by different
consensus units in a blockchain network; and stores, according to time stamps of the consensus
results, the consensus results into blocks of the blockchain network.

[102]  In one embodiment, the storage node 503 storing the consensus results into blocks of the
blockchain comprises: storing the consensus results into blocks of nodes in the blockchain network
corresponding to consensus units that generate the consensus results.

[103] Fig. 6is a schematic diagram of a blockchain consensus apparatus 600 according to an
embodiment of the present disclosure. The consensus apparatus 600 may comprise an acquiring
unit 601 and a processing unit 602, wherein: the acquiring unit 601 acquires to-be-consensused
transaction data; and the processing unit 602 distributes, according to a preset distribution rule, the

to-be-consensused transaction data to at least one consensus unit in the consensus unit set, and the
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consensus unit is configured to perform consensus processing on the distributed to-be-consensused
transaction data. In some embodiments, the blockchain consensus apparatus 600 may comprise a
memory and a processor coupled together. The memory may be non-transitory and
computer-readable and may store instructions that, when executed by the processor, cause the
apparatus 600 to perform one or more steps described herein. The instructions may be implemented
as various units as described herein. Each unit may be a software, a hardware, or a combination of
both.

[104] In one embodiment, the processing unit 602 distributing, according to a preset distribution
rule, the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: according to the number of sets of the received to-be-consensused transaction data,
determining, in a random manner, a matching number of consensus units from the consensus unit
set; and distributing concurrently the to-be-consensused transaction data to the determined
consensus units, respectively.

[105] In one embodiment, the processing unit 602 distributing, according to a preset distribution
rule, the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: determining, in a polling manner, consensus units in need of consensus transaction from
the consensus unit set; and distributing the to-be-consensused transaction data to the determined
consensus units.

[106]  In one embodiment, the processing unit 602 distributing, according to a preset distribution
rule, the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: determining a load capacity of each consensus unit in the consensus unit set; and
distributing, according to a load balancing rule, the to-be-consensused transaction data to at least
one consensus unit in the consensus unit set.

[107] In one embodiment, the processing unit 602 distributing, according to a load balancing rule,
the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: distributing the to-be-consensused transaction data to consensus units in the consensus
unit set that have a load capacity below a set condition.

[108] In one embodiment, the processing unit 602 distributing, according to a preset distribution
rule, the to-be-consensused transaction data to at least one consensus unit in the consensus unit set
comprises: determining a quantity of resources required to process the to-be-consensused
transaction data and a quantity of idle resources of each consensus unit in the consensus unit set;
when the number of consensus units having a quantity of idle resources greater than the quantity of
resources required to process the to-be-consensused transaction data is greater than a set value,

determining, in a polling manner, consensus units in need of consensus transaction from the
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consensus units having more idle resources than the resources required to process the
to-be-consensused transaction data, and distributing the to-be-consensused transaction data to the
determined consensus units; and when the number of consensus units having a quantity of idle
resources greater than the quantity of resources required to process the to-be-consensused
transaction data is smaller than a set value, determining, according to a load balancing rule,
consensus units having a load capacity below a set condition from the consensus units having more
idle resources than the resources required to process the to-be-consensused transaction data, and
distributing the to-be-consensused transaction data to the determined consensus units.

[109]  In one embodiment, the processing unit 602 determining consensus units from the
consensus unit set comprises: determining a working state of each consensus unit in the consensus
unit set, the working state comprising at least one of normal state and abnormal state; and
determining consensus units from consensus units with the working state being a normal state.
[110]  In one embodiment, the to-be-consensused transaction data comprises transaction data
with no sequence requirements.

[111]  The consensus apparatus according to the various embodiments may be implemented in a
software manner, or may be implemented in a hardware manner, which is not limited herein. In
other words, the units 601 and 602 can be software functional units stored in a memory. When the
software functional units are executed by a processor, they cause the processor to perform the
described functions. The units 601 and 602 may also be hardware units, such as, programmed
circuitry for performing the described functions.

[112]  Fig. 7 is a schematic diagram of a blockchain consensus apparatus 700 according to an
embodiment of the present application. The consensus apparatus 700 may comprise an acquiring
unit 701 and a processing unit 702, wherein: the acquiring unit acquires at least one
to-be-consensused transaction data; and the processing unit concurrently distributes, according to a
preset distribution rule, the to-be-consensused transaction data to at least one consensus unit in the
consensus unit set, and the consensus unit is configured to perform consensus processing on the
distributed to-be-consensused transaction data. In some embodiments, the blockchain consensus
apparatus 700 may comprise a memory and a processor coupled together. The memory may be
non-transitory and computer-readable and may store instructions that, when executed by the
processor, cause the apparatus 700 to perform one or more steps described herein. The instructions
may be implemented as various units as described herein. Each unit may be a software, a hardware,
or a combination of both. For example, the units 701 and 702 can be software functional units
stored in a memory. When the software functional units are executed by a processor, they cause the

processor to perform the described functions. The units 701 and 702 may also be hardware units,
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such as, programmed circuitry for performing the described functions.

[113]  In one embodiment, the processing unit 702 concurrently distributing, according to a
preset distribution rule, the to-be-consensused transaction data to at least one consensus unit in the
consensus unit set comprises: grouping the at least one to-be-consensused transaction data to obtain
one or more transaction data groups; and according to the preset distribution rule, distributing the
transaction data groups to different consensus units in the consensus unit set.

[114]  Fig. 8 is a structural schematic diagram of a blockchain based data storage apparatus 800
according to an embodiment of the present application. The storage apparatus 800 may comprise a
receiving unit 801 and a storing unit 802, wherein: the receiving unit 801 receives consensus results
sent by different consensus units in a blockchain network; and the storing unit 802 stores, according
to time stamps of the consensus results, the consensus results into blocks of the blockchain network.
In some embodiments, the blockchain consensus apparatus 800 may comprise a memory and a
processor coupled together. The memory may be non-transitory and computer-readable and may
store instructions that, when executed by the processor, cause the apparatus 800 to perform one or
more steps described herein. The instructions may be implemented as various units as described
herein. Each unit may be a software, a hardware, or a combination of both. For example, the units
801 and 802 can be software functional units stored in a memory. When the software functional
units are executed by a processor, they cause the processor to perform the described functions. The
units 801 and 802 may also be hardware units, such as, programmed circuitry for performing the
described functions.

[115] In one embodiment, the storing unit 802 storing the consensus results into blocks of the
blockchain comprises: storing the consensus results into blocks of nodes in the blockchain network
corresponding to consensus units that generate the consensus results.

[116] The consensus apparatus according to various embodiments may be implemented in a
software manner, or may be implemented in a hardware manner, which is not limited herein. With
respect to the consensus apparatus, a consensus algorithm is designed as an independent consensus
unit, which is different from a conventional blockchain consensus. A consensus unit set is formed
by these consensus units, and upon reception of to-be-consensused transaction data, the transaction
data can be distributed, according to a set distribution rule, to consensus units in the consensus unit
set to achieve consensus processing on the transaction data by the consensus units. In this way, a
plurality of consensus units can perform consensus processing concurrently on a transaction request
with no sequence requirements, the sequence handling by existing consensus algorithms is
simplified, the processing efficiency and processing throughput on transaction requests with no

sequence requirements are improved, and the operating performance of a blockchain network is
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improved.

[117]  According to the embodiments of the present disclosure, the apparatuses respectively
correspond to the methods. Therefore, the apparatuses also achieve advantageous technical effects
that are similar to those of the corresponding methods. As the advantageous technical effects of the
methods have been described in detail above, the advantageous technical effects of the
corresponding apparatuses will not be repeated herein.

[118] Inthe 1990s, an improvement to a technology could be differentiated into a hardware
improvement (e.g. an improvement to a circuit structure, such as a diode, a transistor, a switch, and
the like) or a software improvement (an improvement to a flow of a method). Along with the
technological development, however, many current improvements to method flows can be deemed
as direct improvements to hardware circuit structures. Designers can obtain a corresponding
hardware circuit structure by programming an improved method flow into a hardware circuit.
Therefore, an improvement to a method flow can be realized by hardware implementation. For
example, Programmable Logic Device (PLD) (e.g., Field Programmable Gate Array (FPGA)) is
such an integrated circuit that its logic functions are determined by a user through programming the
device. A designer can program to “integrate” a digital system onto one piece of PLD, without
asking a chip manufacturer to design and manufacture a dedicated IC chip. At present, this type of
programming has mostly been implemented through “logic compiler” software, rather than
manually manufacturing the IC chips. The logic compiler software is similar to a software compiler
used for program development and writing, while a particular programming language is used for
writing source codes prior to compiling, which is referred to as a Hardware Description Language
(HDL). There is not just one, but many types of HDL, 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, RHDL (Ruby Hardware Description Language). The
most commonly used HDL includes VHDL (Very-High-Speed Integrated Circuit Hardware
Description Language) and Verilog. A person skilled in the art would have known obtaining a
hardware circuit to implement a logic method flow by using the above HDLs to perform some logic
programming on the method flow and program it into an IC.

[119] A controller may be implemented in any proper manner. For example, a controller may be
in, for example, a form of a microprocessor or processor, as well as a computer readable medium
that stores computer readable program codes (e.g. software or firmware) capable of being executed
by the (micro) processor, a logic gate, a switch, an Application Specific Integrated Circuit (ASIC), a

programmable logic controller and an embedded microcontroller. Examples of the controller

18



WO 2018/183148 PCT/US2018/024256

include, but are not limited to, the following microcontrollers: ARC 625D, Atmel AT91SAM,
Microchip PIC18F26K20 and Silicone Labs C8051F320. A memory controller may further be
implemented as a part of a control logic of a memory. A person skilled in the art should also be
aware that, in addition to that a controller is implemented in a manner of pure computer readable
program codes, it is feasible to perform logic programming on steps of a method to enable a
controller to implement the same functions in a form of a logic gate, a switch, an ASIC, a
programmable logic controller and an embedded microcontroller. Therefore, such a controller can
be deemed as a hardware part, while devices comprised therein and configured to carry out various
functions may also be deemed as a structure inside the hardware part. Alternatively, devices
configured to carry out various functions may be deemed as both software modules to implement a
method and a structure inside a hardware part.

[120]  The system, apparatus, module or unit described in the above embodiments may be
implemented by a computer chip or entity or implemented by a product having a function. A typical
implementation device is a computer. For example, a computer may be a personal computer, a
laptop computer, a cellular phone, a camera phone, a smart phone, a personal digital assistant, a
medium player, a navigation device, an email apparatus, a game console, a tablet computer, a
wearable device or a combination of any devices in these devices.

[121]  For convenience of description, the above apparatus is divided into various units according
to functions for description. Functions of the units may be implemented in one or multiple pieces of
software and/or hardware when implementing the present disclosure.

[122] A person skilled in the art should understand that the embodiments of the present
disclosure may be provided as a method, a system, or a computer program product. Therefore, the
disclosed system may be implemented as a complete hardware embodiment, a complete software
embodiment, or an embodiment combing software and hardware for performing the disclosed
methods. Moreover, the disclosed system may be in the form of a computer program product
implemented on one or more computer usable storage media (including, but not limited to, a
magnetic disk memory, CD-ROM, an optical memory, and the like) comprising computer usable
program codes therein.

[123]  The disclosed system is described with reference to flowcharts and/or block diagrams of
the method, device (system) and computer program product according to the embodiments of the
present disclosure. A computer program instruction may be used to implement each process and/or
block in the flowcharts and/or block diagrams and a combination of processes and/or blocks in the
flowcharts and/or block diagrams. These computer program instructions may be provided for a

general-purpose computer, a special-purpose computer, an embedded processor, or a processor of
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other programmable data processing devices to generate a machine, so that the instructions
executed by a computer or a processor of other programmable data processing devices generate an
apparatus for implementing a specified function in one or more processes in the flowcharts and/or
in one or more blocks in the block diagrams.

[124] These computer program instructions may also be stored in a computer readable memory
that can instruct a computer or other programmable data processing devices to work in a particular
manner, such that the instructions stored in the computer readable memory generate a manufactured
article that includes an instruction apparatus. The instruction apparatus implements one or more
functions in one or more processes in the flowcharts and/or in one or more blocks in the block
diagrams.

[125] These computer program instructions may also be loaded onto a computer or other
programmable data processing devices, such that a series of operational steps are performed on the
computer or other programmable devices, thereby generating computer-implemented processing.
Therefore, the instructions executed on the computer or other programmable devices provide steps
for implementing one or more functions in one or more processes in the flowcharts and/or in one or
more blocks in the block diagrams.

[126] In atypical configuration, the computation device includes one or more Central Processing
Units (CPUs), input/output interfaces, network interfaces, and a memory.

[127] The memory may include computer readable media, such as a volatile memory, a Random
Access Memory (RAM), and/or a non-volatile memory, e.g., a Read-Only Memory (ROM) or a
flash RAM. The memory is an example of a computer readable medium.

[128] Computer readable media include permanent, volatile, mobile and immobile media, which
can implement information storage through any method or technology. The information may be
computer readable instructions, data structures, program modules or other data. Examples of
storage media of computers include, but are not limited to, Phase-change RAMs (PRAMs), Static
RAMs (SRAMs), Dynamic RAMs (DRAMs), other types of Random Access Memories (RAMs),
Read-Only Memories (ROMs), Electrically Erasable Programmable Read-Only Memories
(EEPROMs), flash memories or other memory technologies, Compact Disk Read-Only Memories
(CD-ROMs), Digital Versatile Discs (DVDs) or other optical memories, cassettes, cassette and disk
memories or other magnetic memory devices or any other non-transmission media, which can be
used for storing information accessible to a computation device. According to the definitions herein,
the computer readable media do not include transitory media, such as modulated data signals and
carriers.

[129]  The terms of “including”, “comprising” or any other variants thereof intend to encompass
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anon-exclusive inclusion, such that a process, method, commodity or device comprising a series of
elements not only comprises these elements, but also comprises other elements that are not listed,
or further comprises elements that are inherent to the process, method, commodity or device. When
there is no further restriction, elements defined by the statement “comprising one...”” does not
exclude additional similar elements in a process, method, commodity or device that comprises the
defined elements.

[130] The present disclosure may be described in a regular context of a computer executable
instruction that is executed by a computer, such as a program module. In various embodiments, the
program module comprises a routine, a program, an object, a component, a data structure, and the
like for executing a particular task or implementing a particular abstract data type. The present
disclosure may also be practiced in distributed computing environments. In these distributed
computing environments, remote processing devices connected via communication networks carry
out tasks. In the distributed computing environments, a program module can be located in local and
remote computer storage media, including storage devices.

[131] The embodiments in this description are described in a progressive manner with each
embodiment focusing on differences from other embodiments, and the embodiments may be
mutually referenced for identical or similar parts thereof. For the system embodiment, the
description thereof is relatively simple as it is substantially similar to the method embodiment. The
description of the method embodiment may be referenced for related parts thereof.

[132] The embodiments of the present disclosure are merely exemplary, and are not used to limit
the present disclosure. To a person skilled in the art, the disclosed embodiments can be modified or
changed in various ways. Any modification, equivalent substitution or improvement made within
the spirit and principle of the present disclosure shall be encompassed by the claims of the present

disclosure.
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Claims
1. Amethod for providing distribution of transaction data for blockchain consensus, the

method comprising:

acquiring the transaction data from a transaction request with no sequence requirements,
wherein the transaction request with no sequence requirements does not require processing
according to a time factor of when the transaction request was sent by a sender; and

distributing, according to a preset distribution rule, different transaction data of the
acquired transaction data to each of a plurality of consensus units in a consensus unit set
without considering the time factor of when the transaction request was sent by the sender,
causing the plurality of consensus units to perform consensus processing on the distributed
transaction data without considering the time factor of when the transaction request was sent

by the sender.

2. The method according to claim 1, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

according to a number of sets of the transaction data, determining, in a random manner, a
matching number of consensus units from the consensus unit set as the plurality of consensus
units; and

distributing the sets of transaction data to the determined consensus units, respectively.

3. The method according to claim 1, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

determining, in a polling manner, consensus units in need of consensus transaction from
the consensus unit set as the plurality of consensus units; and

distributing the transaction data to the determined consensus units.

4. The method according to claim 1, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

determining a load capacity of each consensus unit in the consensus unit set; and
distributing, according to a load balancing rule, the transaction data to the plurality of
consensus units in the consensus unit set.
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5. The method according to claim 1, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

determining a quantity of resources required to process the transaction data and a
quantity of idle resources of each consensus unit in the consensus unit set;

in response to that the number of consensus units having a quantity of idle resources
greater than the quantity of resources required for processing the transaction data is greater
than a set value, determining, in a polling manner, consensus units in need of consensus
transaction from the consensus units having more idle resources than the resources required to
process the transaction data, and distributing the transaction data to the determined consensus
units; and

in response to that the number of consensus units having the quantity of idle resources
greater than the quantity of resources required for processing the transaction data is smaller
than the set value, determining, according to a load balancing rule, consensus units having a
load capacity below a set condition from the consensus units having more idle resources than
the resources required to process the transaction data, and distributing the transaction data to

the determined consensus units.

6. The method according to claim 1, wherein the distributing different transaction data of
the acquired transaction data to each of a plurality of consensus units in the consensus unit set,
comprises:

determining a working state of each consensus unit in the consensus unit set, the
working state comprising at least one of a normal state or an abnormal state; and

determining consensus units from consensus units with the working state being a normal

state as the plurality of consensus units.

7. The method according to claim 1, wherein:

the transaction data comprises multiple sets of transaction data; and

the distributing, according to a preset distribution rule, the different transaction data of
the acquired transaction data to each of a plurality of consensus units in the consensus unit set
comprises:

grouping the multiple sets of transaction data to obtain two or more transaction data
groups; and

according to the preset distribution rule, distributing the transaction data groups to
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different consensus units in the consensus unit set.

8. The method according to claim 1, wherein:

consensus results from different consensus units are stored into blocks of a blockchain

network according to time stamps of the consensus results.

9. The method according to claim 8, wherein the storing the consensus results into blocks
of the blockchain network comprises:
storing the consensus results into blocks of nodes in the blockchain network

corresponding to consensus units that generate the consensus results.

10. A blockchain consensus system for providing distribution of transaction data for
blockchain consensus, the system comprising: a distribution unit and a consensus unit set
comprising a plurality of consensus units, wherein:

the distribution unit is configured to acquire the transaction data from a transaction
request with no sequence requirements, wherein the transaction request with no sequence
requirements does not require processing according to a time factor of when the transaction
request was sent by a sender, and distribute, according to a preset distribution rule, different
transaction data of the acquired transaction data to each of a plurality of consensus units in
the consensus unit set without considering the time factor of when the transaction request was
sent by the sender; and

the plurality of consensus units are configured to perform consensus processing on the
distributed transaction data without considering the time factor of when the transaction

request was sent by the sender.

11. The consensus system according to claim 10, wherein the consensus system further
comprises: a storage node configured to receive consensus results from different consensus
units and sequentially store, according to time stamps of the consensus results, the consensus

results.

12. A blockchain consensus apparatus for providing distribution of transaction data for
blockchain consensus, the apparatus comprising a processor and a non-transitory
computer-readable storage medium storing instructions that, when executed by the processor,
cause the block chain consensus apparatus to perform a method, the method comprising:
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acquiring the transaction data from a transaction request with no sequence requirements,
wherein the transaction request with no sequence requirements does not require processing
according to a time factor of when the transaction request was sent by a sender; and

distributing, according to a preset distribution rule, different transaction data of the
acquired transaction data to each of a plurality of consensus units in a consensus unit set
without considering the time factor of when the transaction request was sent by the sender,
causing the plurality of consensus units to perform consensus processing on the distributed
transaction data without considering the time factor of when the transaction request was sent

by the sender.

13. The apparatus according to claim 12, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

according to a number of sets of the transaction data, determining, in a random manner, a
matching number of consensus units from the consensus unit set as the plurality of consensus
units; and

distributing the sets of transaction data to the determined consensus units, respectively.

14. The apparatus according to claim 12, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

determining, in a polling manner, consensus units in need of consensus transaction from
the consensus unit set as the plurality of consensus units; and

distributing the transaction data to the determined consensus units.

15. The apparatus according to claim 12, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
plurality of consensus units in the consensus unit set comprises:

determining a load capacity of each consensus unit in the consensus unit set; and
distributing, according to a load balancing rule, the transaction data to the plurality of

consensus units in the consensus unit set.

16. The apparatus according to claim 12, wherein the distributing, according to a preset
distribution rule, different transaction data of the acquired transaction data to each of a
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plurality of consensus units in the consensus unit set comprises:

determining a quantity of resources required to process the transaction data and a
quantity of idle resources of each consensus unit in the consensus unit set;

in response to that the number of consensus units having a quantity of idle resources
greater than the quantity of resources required for processing the transaction data is greater
than a set value, determining, in a polling manner, consensus units in need of consensus
transaction from the consensus units having more idle resources than the resources required to
process the transaction data, and distributing the transaction data to the determined consensus
units; and

in response to that the number of consensus units having the quantity of idle resources
greater than the quantity of resources required for processing the transaction data is smaller
than the set value, determining, according to a load balancing rule, consensus units having a
load capacity below a set condition from the consensus units having more idle resources than
the resources required to process the transaction data, and distributing the transaction data to

the determined consensus units.

17. The apparatus according to claim 12, wherein the distributing different transaction
data of the acquired transaction data to each of a plurality of consensus units in the consensus
unit set, comprises:

determining a working state of each consensus unit in the consensus unit set, the
working state comprising at least one of a normal state or an abnormal state; and

determining consensus units from consensus units with the working state being a normal

state as the plurality of consensus units.

18. The apparatus according to claim 12, wherein:

the transaction data comprises multiple sets of transaction data; and

the distributing, according to a preset distribution rule, the different transaction data of
the acquired transaction data to each of a plurality of consensus units in the consensus unit set
comprises:

grouping the multiple sets of transaction data to obtain two or more transaction data
groups; and

according to the preset distribution rule, distributing the transaction data groups to

different consensus units in the consensus unit set.
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19. The apparatus according to claim 12, wherein:
consensus results from different consensus units are stored into blocks of a blockchain

network corresponding to consensus units that generate the consensus results.
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