TRANSACTION PROCESSING METHOD, APPARATUS, AND
ELECTRONIC DEVICE FOR BLOCKCHAIN

TECHNICAL FIELD

This specification relates to the field of blockchain technologies, and in particular, to a

transaction processing method, apparatus, and electronic device for a blockchain.

BACKGROUND

Due to the advantages of openness, tamper-proofing and decentralization, the blockchain
is becoming more popular in various industries. At present, a procedure of transaction
processing on a blockchain mainly includes: blockchain nodes perform consensus on a
transaction initiated by a client; if the consensus is reached, the transaction is executed, and the
transaction is written into a block after the execution is completed. The three stages of
consensus, execution and block write are performed in a serial manner, resulting in relatively
low transaction processing efficiency of the blockchain.

In the future, blockchain services will grow explosively. In order to meet the demand of
scenarios with high service concurrency, it is necessary to provide a technical solution that can

improve the transaction processing efficiency of the blockchain.

SUMMARY

An objective of embodiments of this specification is to provide a transaction processing
method, apparatus, and electronic device for a blockchain, to improve the transaction
processing efficiency of the blockchain.

In order to implement the foregoing objective, the embodiments of this specification are
implemented in the following manner:

According to a first aspect, a transaction processing method is provided, including:

performing, by a blockchain node in the blockchain after execution of a transaction of an
N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus, where N is a positive integer; and

executing, by the blockchain node, an (N+1)-th round of consensus execution operation of
the blockchain, where the consensus execution operation includes an (N+1)-th round of

consensus of the blockchain and transaction execution after the (N+1)-th round of consensus



is reached, and the (N+1)-th round of consensus execution operation is executed concurrently
with the block write operation in the N-th round.

According to a second aspect, a transaction processing apparatus for a blockchain is
provided, including:

a transaction block write module, configured to perform, after execution of a transaction
of an N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus, where N is a positive integer; and

a consensus execution module, configured to execute an (N+1)-th round of consensus
execution operation of the blockchain, where the consensus execution operation includes an
(N+1)-th round of consensus of the blockchain and transaction execution after the (N+1)-th
round of consensus is reached, and the (N+1)-th round of consensus execution operation is
executed concurrently with the block write operation in the N-th round.

According to a third aspect, an electronic device is provided, including a memory, a
processor, and a computer program stored in the memory and executable on the processor,
where the computer program is executed by the processor to implement the following steps:

performing, by a blockchain node in the blockchain after execution of a transaction of an
N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus, where N is a positive integer; and

executing, by the blockchain node, an (N+1)-th round of consensus execution operation of
the blockchain, where the consensus execution operation includes an (N+1)-th round of
consensus of the blockchain and transaction execution after the (N+1)-th round of consensus
is reached, and the (N+1)-th round of consensus execution operation is executed concurrently
with the block write operation in the N-th round.

According to a fourth aspect, a computer-readable storage medium is provided, storing a
computer program, where the computer program, when executed by a processor, implements
the following steps:

performing, after execution of a transaction of an N-th round of consensus of a blockchain
is completed, a block write operation for the transaction of the N-th round of consensus, where
N is a positive integer; and

executing an (N+1)-th round of consensus execution operation of the blockchain, where
the consensus execution operation includes an (N+1)-th round of consensus of the blockchain
and transaction execution after the (N+1)-th round of consensus is reached, and the (N+1)-th
round of consensus execution operation is executed concurrently with the block write operation

in the N-th round.



Based on the solution in the embodiments of this specification, the blockchain node may
execute the block write operation for the transaction of the N-th round of consensus and the
(N+1)-th round of consensus execution operation concurrently. That is, while writing a
transaction of a current round into a block, the blockchain node also executes a next round of
consensus and a transaction on which the next round of consensus is reached, thereby
improving the transaction processing efficiency, so that the blockchain is applicable to

application scenarios with high service concurrency.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solutions in the embodiments of this specification or in the
existing technologies more clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the existing technologies. Apparently, the
accompanying drawings in the following description show merely some embodiments of this
specification, and a person of ordinary skill in the art may still derive other drawings from these
accompanying drawings without creative efforts.

FIG. 1 is a schematic flowchart of a transaction processing method for a blockchain
according to an embodiment of this specification;

FIG. 2 is a first schematic diagram of concurrent task processing by a first thread and a
second thread in the transaction processing method;

FIG. 3 is a second schematic diagram of concurrent task processing by a first thread and a
second thread in the transaction processing method;

FIG. 4 is a schematic structural diagram of a transaction processing apparatus for a
blockchain according to an embodiment of this specification; and

FIG. 5 is a schematic structural diagram of an electronic device according to an

embodiment of this specification.

DETAILED DESCRIPTION

To enable a person skilled in the art to better understand the technical solutions in this
specification, the technical solutions of the embodiments of this specification will be described
clearly and thoroughly below with reference to the accompanying drawings of the
embodiments of this specification. Apparently, the described embodiments are merely some
rather than all of the embodiments of this specification. All other embodiments obtained by a

person of ordinary skill in the art based on the embodiments of this specification without



creative efforts shall fall within the protection scope of this specification.

As mentioned above, current blockchain nodes complete three stages of consensus,
execution and block write of a transaction in a serial manner, which results in relatively low
transaction processing efficiency. As the blockchain is becoming more popular in various
industries, the service volume will also grow explosively. Therefore, the existing transaction
processing manner may make it difficult for the blockchain to be applied to scenarios with high
service concurrency in the future.

To resolve this problem, this specification aims to provide a technical solution that can
improve the transaction processing efficiency of the blockchain.

FIG. 1 is a flowchart of a transaction processing method for a blockchain according to an
embodiment of this specification. The method shown in FIG. 1 may be performed by a
corresponding apparatus described in the following, and includes the following steps:

S102: A blockchain node in a blockchain performs, after execution of a transaction of an
N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus, where N is a positive integer.

In this embodiment of this specification, the transaction of the N-th round of consensus
specifically refers to any quantity of transactions on which the N-th round of consensus is
reached. The blockchain node may refuse to execute a transaction on which the N-th round of
consensus is not reached, and therefore it is unnecessary to write the transaction, on which the
consensus is not reached, into a block.

S104: The blockchain node executes an (N+1)-th round of consensus execution operation
of the blockchain, where the consensus execution operation includes an (N+1)-th round of
consensus of the blockchain and transaction execution after the (N+1)-th round of consensus
is reached, and the (N+1)-th round of consensus execution operation is executed concurrently
with the block write operation in the N-th round.

It should be understood that, the (N+1)-th round of consensus is initiated by a target
blockchain node, which serves as a consensus master node, in the blockchain when the block
write operation is performed for the transaction of the N-th round of consensus.

In addition, the concurrent execution herein means that a time point at which the
blockchain node performs the (N+1)-th round of consensus execution operation is not earlier
than a time point at which the blockchain node performs the block write operation for the
transaction of the N-th round of consensus, and the two operations overlap in the time
dimension.

It can be learned based on the transaction processing method shown in FIG. 1 that,



according to the solution in this embodiment of this specification, the block write operation for
the transaction of the N-th round of consensus is executed concurrently with the (N+1)-th round
of consensus execution operation. That is, while writing a transaction of a current round into a
block, the blockchain node also executes a next round of consensus and a transaction on which
the next round of consensus is reached, thereby improving the transaction processing efficiency,
so that the blockchain is applicable to application scenarios with high service concurrency.

The transaction processing method in the embodiments of this specification is described
in detail below.

In the transaction processing method in the embodiments of this specification, the
blockchain node may execute the block write operation by using a first thread and execute the
consensus execution operation by using a second thread.

It should be understood that, the first thread and the second thread are different and
concurrent. In addition, the first thread herein may be an existing thread. For example, a thread
of a block write operation in a previous round is used. Alternatively, the first thread may be a
newly created thread. Similarly, the second thread may be an existing thread or a newly created
thread, which is not limited in the embodiments of this specification.

Because the first thread and the second thread are executed concurrently, the first thread
and the second thread may use blockchain resources simultaneously in practical application.
For example, when the first thread performs the block write operation and when the second
thread executes the transaction, both threads read and write data (such as a state tree) in the
blockchain. However, simultaneous use of the blockchain resources may cause a logic error,
thus resulting in a system crash.

In order to avoid this problem, in the embodiments of this specification, the blockchain
node may configure, for the first thread and the second thread, a thread lock for accessing
blockchain resources, to ensure the safety of the threads. In the first thread and the second
thread, a thread corresponding to a preceding consensus round requests a usage right of the
thread lock before a thread corresponding to a post consensus round.

For example, at the same moment, the first thread executes the transaction of the (N+1)-th
round of consensus and the second thread executes the block write operation for the transaction
of the N-th round of consensus. In this case, the second thread should obtain the usage right of
the thread lock first, to access the blockchain resources. After the second thread completes the
block write operation for the transaction of the N-th round of consensus, the first thread then
obtains the usage right of the thread lock.

In practical application, the blockchain node may configure an access queue of the thread



lock, and add respective tasks of the first thread and the second thread to the access queue
according to an order of the corresponding consensus rounds.

As an example for description, the access queue may be shown as the table below:

Access order | Thread Task
Execute the block write operation for the transaction of the
1 Second thread
N-th round of consensus
2 First thread Execute the transaction of the (N+1)-th round of consensus
Execute the block write operation for the transaction of the
3 Second thread
(N+1)-th round of consensus
4 First thread Execute a transaction of an (N+2)-th round of consensus

In addition, the blockchain node may generate a service logic error when performing block
write operations for transactions of different consensus rounds simultaneously, which results
in a system crash. For example, a client A initiates an expense transaction in the N-th round of
consensus, and there is another expense transaction initiated by the client A in the (N+1)-th
round of consensus; if the transactions of the N-th round and the (N+1)-th round of consensus
are written into blocks simultaneously, the two different expense transactions recorded in the
blocks may have a timing error. To avoid this problem, the blockchain node should perform the
block write operation for the transaction of the (N+1)-th round of consensus after completing
the block write operation for the transaction of the N-th round of consensus and the (N+1)-th
round of consensus execution operation.

During actual implementation, in the method in the embodiments of this specification, it
may be monitored, by using a third thread (where the third thread may be the first thread, or
may be a new thread other than the first thread and the second thread), whether a block write
operation task exists in the second thread. After the (N+1)-th round of consensus execution
operation is completed, if it is monitored, based on the third thread, that no block write
operation task exists in the second thread, a block write operation task for the transaction of
the N-th round of consensus is added to the second thread.

Execution time slots of the first thread and the second thread are described in detail below.

For the current blockchain, a consensus phase takes a relatively short period of time, which
is generally 20 ms to 30 ms; a block write phase takes a relatively long period of time, which

is generally 100 ms to 200 ms; a transaction execution phase takes different periods of time



according to different transaction types, where the period of time may be shorter than or longer
than the time spent on the block write phase. Therefore, in some scenarios, the blockchain node
may complete a next round of consensus execution operation within a period of a block write
operation for a transaction of a current round of consensus; in some other scenarios, the
blockchain node does not complete the next round of consensus execution operation within the
period of the block write operation for the transaction of the current round of consensus.

For ease of understanding, refer to a schematic diagram of task execution in the first thread
and the second thread shown in FIG. 2. In FIG. 2, the horizontal direction represents time, T
represents a time point at which the blockchain node starts block write for a transaction of an
(N-1)-th round, T> represents a time point at which the blockchain node finishes the block write
for the transaction of the (N-1)-th round, and T3 represents a time point at which the blockchain
node finishes executing the transaction of the (N+1)-th round. In the embodiments of this
specification, assuming that a time spent on the block write in the (N-1)-th round is longer than
a time spent on the N-th round of consensus execution operation, the blockchain node should
execute and complete the following operations within the time period from Tz to T3: the (N+1)-
th round of consensus, and execution of the transaction of the (N+1)-th round, and may start
the block write operation for the transaction of the N-th round at a time point earlier than Tx.
Assuming that a time spent on the block write in the N-th round is shorter than a time spent on
the (N+1)-th round of consensus execution operation, the blockchain node should complete the
block write operation in the N-th round before T3, and start the block write operation for the
transaction of the (N+1)-th round at a time point not earlier than Ts.

In addition, before executing the block write operation, the blockchain node may further
initiate a submission commit operation for a transaction that needs to be written into a block.
The commit operation is used for adjusting a tree structure of the blockchain before the
transaction is written into the block. In another feasible solution of the embodiments of this
specification, the commit operation may also be added to the consensus execution operation.
Correspondingly, a commit operation in the (N+1)-th round of consensus execution operation
should be executed after the block write operation for the transaction of the N-th round of
consensus is completed.

For ease of understanding, refer to a schematic diagram of task execution in the first thread
and the second thread shown in FIG. 3. In FIG. 3, T4 represents a time point at which the
blockchain node starts block write for the transaction of the N-th round, Ts represents a time
point at which the blockchain node finishes the block write for the transaction of the N-th round,

and Te represents a time point at which the blockchain node starts the block write for the



transaction of the (N+1)-th round. In the embodiments of this specification, the blockchain
node should execute and complete the following operations within the time period from T4 to
Ts: the (N+1)-th round of consensus, and execution of the transaction of the (N+1)-th round
(of consensus); and start, at a time point not earlier than Ts, the commit operation after the
execution of the transaction of the (N+1)-th round, and start the block write operation for the
transaction of the (N+1)-th round at a time point not earlier than Té.

Further, in addition to executing the block write operation and the consensus execution
operation concurrently, ensuring smoothness of the block write is also an important means for
improving the transaction processing efficiency of the blockchain.

In the embodiments of this specification, if the blockchain node crashes when performing
the block write operation for the transaction of the N-th round of consensus (the blockchain
node may lose the transaction on which the N-th round of consensus is reached), after being
restarted and recovered, the blockchain node may obtain, from another blockchain node,
information of a block in which the transaction of the N-th round of consensus is written, so as
to perform the block write operation for the transaction of the N-th round of consensus again
based on the information of the block, where the block is generated by the another blockchain
node by completing a block write operation for the transaction of the N-th round of consensus.

For ease of understanding, it is assumed that the blockchain includes blockchain nodes A,
B, and C. After execution of the transaction of the N-th round of consensus is completed, the
blockchain nodes A, B, and C each need to perform a block write operation for the transaction
of the N-th round of consensus, to generate, in respective sub-blockchains, new blocks in which
the transaction of the N-th round of consensus is written. Assuming that in the block write
process, only the blockchain node A crashes and fails to complete the block write operation for
the transaction of the N-th round of consensus, the blockchain node A may request information
of the latest block from either of the blockchain nodes B and C. Obviously, the transaction of
the N-th round of consensus is written in the information of the latest block. Therefore, the
blockchain node A may perform the block write operation for the transaction of the N-th round
of consensus again based on the information of the latest block requested from the another
blockchain node, so as to generate, in the sub-blockchain of the blockchain node A, a latest
block synchronous with those of the blockchain nodes B and C.

Definitely, if the blockchain node, after being restarted and recovered, fails to obtain the
information of the block in which the transaction of the N-th round of consensus is written
from another blockchain node, the blockchain node may simulate the N-th round of consensus

based on a consensus execution log, to re-determine the transaction of the N-th round of



consensus, and then writes the re-determined transaction of the N-th round of consensus into a
block.

For ease of understanding, it is still assumed that the blockchain includes blockchain nodes
A, B, and C. The blockchain nodes A, B, and C each store a consensus execution log with a
watermark for each round of consensus, where the consensus execution log may be recorded
in any block in a sub-blockchain of each of the blockchain nodes A, B, and C. For example, in
the phase of the N-th round of consensus, the blockchain nodes A, B, and C may each store an
execution log of the N-th round of consensus into blocks generated in the (N-1)-th round and
(N-2)-th round of consensus (where N is greater than 2). It is assumed that the blockchain nodes
A, B, and C all crash in the process of writing the transaction of the N-th round of consensus
into a block, and as a result, no block in which the transaction of the N-th round of consensus
is written is generated in the respective sub-blockchains. In this case, the blockchain nodes A,
B, and C separately retrieve consensus execution logs from existing blocks in the respective
sub-blockchains, to simulate the N-th round of consensus, thereby re-determining the
transaction of the N-th round of consensus which is lost due to the crash. Then, the blockchain
nodes A, B, and C each perform a block write operation for the re-determined transaction of
the N-th round of consensus, to generate a new block in the local sub-blockchain. It should be
noted that, the blockchain node does not need to execute the transaction of the N-th round of
consensus again after simulating the N-th round of consensus.

The following illustrates a procedure of processing transactions of a plurality of consensus
rounds by using the method according to the embodiments of this specification. The procedure
mainly includes the following steps:

After execution of transactions of an N-th round of consensus in a blockchain is completed,
blockchain nodes in the blockchain perform block write operations for a first transaction set on
which the N-th round of consensus is reached; at the same time, a consensus master node
among the blockchain nodes initiates a proposal for an (N+1)-th round of consensus, and the
blockchain nodes execute the (N+1)-th round of consensus.

After completing the (N+1)-th round of consensus, the blockchain nodes execute a second
transaction set on which the (N+1)-th round of consensus is reached.

After completing the block write operation for the first transaction set and the execution
of the second transaction set, the blockchain nodes write the second transaction set into blocks;
at the same time, a consensus master node among the blockchain nodes initiates a proposal for
an (N+2)-th round of consensus, and the blockchain nodes execute the (N+2)-th round of

consensus.



The method in the embodiments of this specification is described above. Other rounds are
performed in a similar manner based on the foregoing principle, and are not illustrated in detail
herein.

Corresponding to the foregoing method, as shown in FIG. 4, the embodiments of this
specification further provide a transaction processing apparatus 400, including:

a transaction block write module 410, configured to perform, after execution of a
transaction of an N-th round of consensus of a blockchain is completed, a block write operation
for the transaction of the N-th round of consensus, where N is a positive integer; and

a consensus execution module 420, configured to execute an (N+1)-th round of consensus
execution operation of the blockchain, where the consensus execution operation includes an
(N+1)-th round of consensus of the blockchain and transaction execution after the (N+1)-th
round of consensus is reached, and the (N+1)-th round of consensus execution operation is
executed concurrently with the block write operation in the N-th round.

It can be learned based on the transaction processing apparatus for a blockchain shown in
FIG. 4 that, according to the solution in this embodiment of this specification, the block write
operation for the transaction of the N-th round of consensus is executed concurrently with the
(N+1)-th round of consensus execution operation. That is, while writing a transaction of a
current round into a block, the blockchain node also executes a next round of consensus and a
transaction on which the next round of consensus is reached, thereby improving the transaction
processing efficiency, so that the blockchain is applicable to application scenarios with high
service concurrency.

Optionally, during execution, the transaction block write module 410 is configured to
perform, after the execution of the transaction of the N-th round of consensus of the blockchain
is completed, the block write operation for the transaction of the N-th round of consensus by
using a first thread. During execution, the consensus execution module 420 is configured to
execute the (N+1)-th round of consensus execution operation of the blockchain by using a
second thread, where the second thread is different from the first thread.

Optionally, the transaction processing apparatus configures, for the first thread and the
second thread, a thread lock for accessing blockchain resources, to ensure the thread safety of
the first thread and the second thread. In the first thread and the second thread, a thread
corresponding to a preceding consensus round requests a usage right of the thread lock before
a thread corresponding to a post consensus round.

Optionally, based on the above, the transaction block write module 410 may monitor, by

using a third thread (where the third thread may be the first thread, or may be a new thread
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other than the first thread and the second thread), whether a block write operation task exists
in the second thread. After the (N+1)-th round of consensus execution operation is completed,
if it is monitored, based on the third thread, that no block write operation task exists in the
second thread, the transaction block write module 410 adds a block write operation task for the
transaction of the N-th round of consensus to the second thread.

Further, in addition to the concurrent execution, ensuring smoothness of the block write is
also an important means for improving the transaction processing efficiency of the blockchain.

Therefore, in the embodiments of this specification, if the transaction block write module
410 crashes when performing the block write operation for the transaction of the N-th round of
consensus, after being restarted and recovered, the transaction block write module 410 may
obtain, from another blockchain node, information of a block in which the transaction of the
N-th round of consensus is written, to perform the block write operation again for the
transaction of the N-th round of consensus based on the information of the block, where the
block is generated by the another blockchain node by completing a block write operation for
the transaction of the N-th round of consensus.

In addition, if the transaction block write module 410 fails to obtain, from the another
blockchain node after being restarted and recovered, the information of the block in which the
transaction of the N-th round of consensus is written, the transaction block write module 410
simulates the N-th round of consensus based on a consensus execution log, to re-determine the
transaction of the N-th round of consensus. Then, the block write operation is performed for
the re-determined transaction of the N-th round of consensus again. It should be noted herein
that, the blockchain node does not need to execute the simulated transaction of the N-th round
of consensus again.

Optionally, the (N+1)-th round of consensus is initiated by a target blockchain node in the
blockchain when the block write operation is performed for the transaction of the N-th round
of consensus, and the target blockchain node serves as a consensus master node of the
blockchain.

In addition, the blockchain node may generate a service logic error when performing block
write operations for transactions of different consensus rounds simultaneously, which results
in a system crash. To avoid this problem, in a preferred solution, the transaction block write
module 410 in this embodiment of this specification performs the block write operation for the
transaction of the (N+1)-th round of consensus after completing the block write operation for
the transaction of the N-th round of consensus and the (N+1)-th round of consensus execution

operation.
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The consensus execution operation includes a submission commit operation after the
transaction is executed, and the commit operation in the (N+1)-th round of consensus execution
operation is executed after the block write operation for the transaction of the N-th round of
consensus is completed.

Obviously, the transaction processing apparatus in this embodiment of this specification
may be used as an entity for executing the transaction processing method shown in FIG. 1, and
therefore can implement the functions implemented by the transaction processing method in
FIG. 1 to FIG. 3. Since the principles are the same, details are not described herein again.

FIG. 5 is a schematic structural diagram of an electronic device according to an
embodiment of this specification. Referring to FIG. 5, at a hardware level, the electronic device
includes a processor, and optionally further includes an internal bus, a network interface, and
a memory. The memory may include an internal memory, for example, a high-speed random
access memory (RAM), or may further include a non-volatile memory, for example, at least
one magnetic disk memory. Definitely, the electronic device may further include hardware
required for other services.

The processor, the network interface, and the memory may be connected to each other
through the internal bus. The internal bus may be an industry standard architecture (ISA) bus,
a peripheral component interconnect (PCI) bus, an extended industry standard architecture
(EISA) bus, or the like. The bus may be classified as an address bus, a data bus, a control bus,
or the like. For ease of indication, the bus in FIG. 5 is represented by using only one
bidirectional arrow, but it does not indicate that there is only one bus or one type of bus.

The memory is configured to store a program. Specifically, the program may include
program code, and the program code includes a computer operation instruction. The memory
may include an internal memory and a non-volatile memory, and provides an instruction and
data to the processor.

The processor reads a corresponding computer program from the non-volatile memory to
the internal memory and then runs the computer program to form a transaction processing
apparatus at a logical level. The processor is configured to execute the program stored in the
memory, and is specifically configured to execute the following operations:

performing, after execution of a transaction of an N-th round of consensus of a blockchain
is completed, a block write operation for the transaction of the N-th round of consensus, where
N is a positive integer; and

executing an (N+1)-th round of consensus execution operation of the blockchain, where

the consensus execution operation includes an (N+1)-th round of consensus of the blockchain
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and transaction execution after the (N+1)-th round of consensus is reached, and the (N+1)-th
round of consensus execution operation is executed concurrently with the block write operation
in the N-th round.

It can be learned based on the electronic device shown in FIG. 5 that, according to the
solution in this embodiment of this specification, the block write operation for the transaction
of the N-th round of consensus is executed concurrently with the (N+1)-th round of consensus
execution operation. That is, while writing a transaction of a current round into a block, the
blockchain node also executes a next round of consensus and a transaction on which the next
round of consensus is reached, thereby improving the transaction processing efficiency, so that
the blockchain is applicable to application scenarios with high service concurrency.

The foregoing transaction processing method disclosed in the embodiment shown in FIG.
1 of this specification may be applied to a processor, or may be implemented by a processor.
The processor may be an integrated circuit chip, and has a signal processing capability. In an
implementation process, steps of the foregoing method may be implemented by using a
hardware integrated logic circuit in the processor or instructions in a form of software. The
processor may be a general processor, including a central processing unit (CPU), a network
processor (NP), and the like; or may further be a digital signal processor (DSP), an application-
specific integrated circuit (ASIC), a field-programmable gate array (FPGA), or another
programmable logical device, discrete gate or transistor logical device, or discrete hardware
component. The processor can implement or execute each method, step, and logic block
diagram disclosed in the embodiments of this specification. The general-purpose processor
may be a microprocessor, or the processor may be any conventional processor or the like. Steps
of the method disclosed with reference to the embodiments of this specification may be directly
implemented by a hardware decoding processor, or implemented by a combination of hardware
in the decoding processor and a software module. The software module may be stored in a
storage medium that is mature in the art, such as a RAM, a flash memory, a read-only memory
(ROM), a programmable ROM, an electrically erasable programmable memory, or a register.
The storage medium is located in the memory. The processor reads information in the memory
and completes the steps of the methods in combination with hardware thereof.

It should be noted that, the electronic device according to this embodiment of this
specification can implement the functions of the foregoing apparatus in the embodiments
shown in FIG. 1 to FIG. 3, and details are not described herein again.

Certainly, in addition to a software implementation, the electronic device in this

specification does not exclude other implementations, such as a logic device, or a combination
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of software and hardware. In other words, the execution body of the following processing flow
is not limited to each logic unit, or may be hardware or the logic device.

In addition, an embodiment of this specification 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 being executed by a portable electronic
device including a plurality of application programs, the instructions cause the portable
electronic device to perform the method according to the embodiment shown in FIG. 1, and
are specifically configured to perform the following method:

performing, after execution of a transaction of an N-th round of consensus of a blockchain
is completed, a block write operation for the transaction of the N-th round of consensus, where
N is a positive integer; and

executing an (N+1)-th round of consensus execution operation of the blockchain, where
the consensus execution operation includes an (N+1)-th round of consensus of the blockchain
and transaction execution after the (N+1)-th round of consensus is reached, and the (N+1)-th
round of consensus execution operation is executed concurrently with the block write operation
in the N-th round.

It should be understood that, the foregoing instructions, when executed by a portable
electronic device including a plurality of applications, can cause the foregoing transaction
processing apparatus to implement the functions in the embodiments shown in FIG. 1 to FIG.
3, and details are not described herein again.

A person skilled in the art should understand that the embodiments of this specification
may be provided as a method, a system, or a computer program product. Therefore, this
specification may use a form of hardware only embodiments, software only embodiments, or
embodiments with a combination of software and hardware. Moreover, this specification may
use a form of a computer program product that is implemented on one or more computer-usable
storage media (including but not limited to a disk memory, a CD-ROM, an optical memory,
and the like) that include computer-usable program code.

Embodiments of this specification are described above. Other embodiments fall within the
scope of the appended claims. In some embodiments, the actions or steps recorded in the claims
may be performed in sequences different from those in the embodiments and an expected result
may still be achieved. In addition, the processes depicted in the accompanying drawings is not
necessarily performed in the specific order or successively to achieve an expected result. In
some implementations, multitasking and parallel processing may be feasible or beneficial.

The foregoing descriptions are merely embodiments of this specification, and are not
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intended to limit this specification. For a person skilled in the art, various modifications and
changes may be made to this specification. Any modifications, equivalent replacements, and
improvements made within the spirit and principle of this specification shall fall within the
scope of the claims of this specification. In addition, all other embodiments obtained by a
person of ordinary skill in the art without creative efforts shall fall within the protection scope

of this specification.
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CLAIMS

What is claimed is:

1. A transaction processing method for a blockchain, comprising:

performing, by a blockchain node in the blockchain after execution of a transaction of an
N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus, wherein N is a positive integer; and

executing, by the blockchain node, an (N+1)-th round of consensus execution operation
of the blockchain, wherein the consensus execution operation comprises an (N+1)-th round of
consensus of the blockchain and transaction execution after the (N+1)-th round of consensus
is reached, and the (N+1)-th round of consensus execution operation is executed concurrently

with the block write operation in the N-th round.

2. The method according to claim 1, wherein

the performing, by a blockchain node in the blockchain after execution of a transaction of
an N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus comprises: performing, by the blockchain node after
the execution of the transaction of the N-th round of consensus of the blockchain is completed,
the block write operation for the transaction of the N-th round of consensus by using a first
thread; and

the executing, by the blockchain node, an (N+1)-th round of consensus execution
operation of the blockchain comprises: executing, by the blockchain node, the (N+1)-th round
of consensus execution operation of the blockchain by using a second thread, wherein the

second thread is different from the first thread.

3. The method according to claim 2, wherein

the blockchain node configures, for the first thread and the second thread, a thread lock
for accessing blockchain resources, and in the first thread and the second thread, a thread
corresponding to a preceding consensus round requests a usage right of the thread lock before

a thread corresponding to a post consensus round.

4. The method according to claim 2, further comprising:
monitoring, by the blockchain node by using a third thread, whether a block write

operation task exists in the second thread; and
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adding, by the blockchain node, a block write operation task for the transaction of the N-
th round of consensus to the second thread after the blockchain node completes the (N+1)-th
round of consensus execution operation and monitors, based on the third thread, that no block

write operation task exists in the second thread.

5. The method according to any one of claims 1 to 4, further comprising:

if the blockchain node crashes when performing the block write operation for the
transaction of the N-th round of consensus, obtaining, by the blockchain node from another
blockchain node after being restarted and recovered, information of a block in which the
transaction of the N-th round of consensus is written, to perform the block write operation again
for the transaction of the N-th round of consensus based on the information of the block,
wherein the block is generated by the another blockchain node by completing a block write

operation for the transaction of the N-th round of consensus.

6. The method according to claim 5, further comprising:

if the blockchain node fails to obtain, from the another blockchain node after being
restarted and recovered, the information of the block in which the transaction of the N-th round
of consensus is written, simulating, by the blockchain node, the N-th round of consensus based
on a consensus execution log, to re-determine the transaction of the N-th round of consensus;
and

performing, by the blockchain node, the block write operation for the re-determined

transaction of the N-th round of consensus.

7. The method according to any one of claims 1 to 4, wherein
the (N+1)-th round of consensus is initiated by a target blockchain node in the blockchain
when the block write operation is performed for the transaction of the N-th round of consensus,

and the target blockchain node serves as a consensus master node of the blockchain.

8. The method according to any one of claims 1 to 4, further comprising:
performing, by the blockchain node, a block write operation for the transaction of the
(N+1)-th round of consensus after completing the block write operation for the transaction of

the N-th round of consensus and the (N+1)-th round of consensus execution operation.

9. The method according to claim 8, wherein
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the consensus execution operation comprises a submission commit operation after the
transaction is executed, and a commit operation in the (N+1)-th round of consensus execution
operation is executed after the block write operation for the transaction of the N-th round of

consensus is completed.

10. A transaction processing apparatus for a blockchain, comprising:

a transaction block write module, configured to perform, after execution of a transaction
of an N-th round of consensus of the blockchain is completed, a block write operation for the
transaction of the N-th round of consensus, wherein N is a positive integer; and

a consensus execution module, configured to execute an (N+1)-th round of consensus
execution operation of the blockchain, wherein the consensus execution operation comprises
an (N+1)-th round of consensus of the blockchain and transaction execution after the (N+1)-th
round of consensus is reached, and the (N+1)-th round of consensus execution operation is

executed concurrently with the block write operation in the N-th round.

11. An electronic device, comprising: a memory, a processor, and a computer program
stored in the memory and executable on the processor, wherein the computer program is
executed by the processor to implement the following steps:

performing, after execution of a transaction of an N-th round of consensus of a blockchain
is completed, a block write operation for the transaction of the N-th round of consensus,
wherein N is a positive integer; and

executing an (N+1)-th round of consensus execution operation of the blockchain, wherein
the consensus execution operation comprises an (N+1)-th round of consensus of the blockchain
and transaction execution after the (N+1)-th round of consensus is reached, and the (N+1)-th
round of consensus execution operation is executed concurrently with the block write operation

in the N-th round.

12. A computer-readable storage medium, storing a computer program, wherein the
computer program, when executed by a processor, implements the following steps:

performing, after execution of a transaction of an N-th round of consensus of a blockchain
is completed, a block write operation for the transaction of the N-th round of consensus,
wherein N is a positive integer; and

executing an (N+1)-th round of consensus execution operation of the blockchain, wherein

the consensus execution operation comprises an (N+1)-th round of consensus of the blockchain
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and transaction execution after the (N+1)-th round of consensus is reached, and the (N+1)-th
round of consensus execution operation is executed concurrently with the block write operation

in the N-th round.
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