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DATA PROCESSING METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to the Chinese patent application No.

201811259811 .8 filed on October 26, 2018, and entitled "Data Processing Method and
Apparatus", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of Internet technologies, and in particular, to a
data processing method and apparatus.

BACKGROUND

[0003] Blockchain is a new application practice of computer technologies such as
distributed data storage, point-to-point transmission, consensus mechanism, and encryption
algorithm, where the consensus mechanism is a mathematical algorithm for building trust and
acquiring rights between different nodes in a blockchain system. A blockchain requires the
state of each node in the system to be consistent.

[0004] Whether the states of the nodes in a blockchain system are consistent can be
determined by comparing hash values of the nodes. Computing the hash values of the nodes
involves computing a hash value of each block in the node. Consequently, the computing
efficiency of the hash value of the node is associated with the computing efficiency of the
hash value of the block. Therefore, a data processing method is needed to improve the
computing efficiency of the hash value of the block, so as to improve the overall computing
efficiency of the hash value of the node.

SUMMARY

[0005] An objective of embodiments of the specification is to provide a data processing
method, system and apparatus.

[0006] In some embodiments, the present specification provides a data processing method.
The method may include: establishing a logic contract of a blockchain and one or more data
contracts corresponding to the logic contract; deploying the logic contract and the one or
more data contracts on the blockchain; storing data of a target block in the blockchain into the
one or more data contracts; computing a hash value of each of the one or more data contracts;
and determining a hash value of the target block in the blockchain based on the hash value of
each of the one or more data contracts.

[0007] In some embodiments, establishing the one or more corresponding data contracts
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comprises: when a volume of the one or more data contracts in the blockchain reaches a
preset threshold, establishing a new data contract for the blockchain.

[0008] In some embodiments, establishing the logic contract comprises: separating a logic
part of a smart contract of the blockchain to establish the logic contract for processing
transaction logic.

[0009] In some embodiments, the method further comprises: upgrading the logic contract
to upgrade the smart contract.

[0010] In some embodiments, upgrading the logic contract to upgrade the smart contract
comprises: upgrading the logic contract to upgrade the smart contract without upgrading the
one or more data contracts.

[0011] In some embodiments, the method further comprises: sharing the data in the one or
more data contracts to other smart contracts.

[0012] In some embodiments, storing the data of the target block in the blockchain into the
one or more data contracts comprises: uniformly distributing and storing the data of the target
block into the one or more data contracts.

[0013] In some embodiments, computing the hash value of each of the one or more data
contracts comprises: computing the hash value of each of the one or more data contracts in a
parallel manner.

[0014] In some embodiments, computing the hash value of each of the one or more data
contracts comprises: performing a Merkle tree hash computation on each of the one or more
data contracts to compute the hash value.

[0015] In some embodiments, determining the hash value of the target block in the
blockchain based on the hash value of each of the one or more data contracts: performing a
hash calculation of the hash value of each of the one or more data contracts to obtain the hash
value of the target block.

[0016] In some embodiments, the method further comprises: computing a hash value of
the logic contract; and determining the hash value of the target block in the blockchain based
on the hash value of the logic contract and the hash value of each of the one or more data
contracts.

[0017] In some embodiments, determining the hash value of the target block in the
blockchain based on the hash value of the logic contract and the hash value of each of the one
or more data contracts: performing a hash calculation of the hash value of the logic contract

and the hash value of each of the one or more data contracts to obtain the hash value of the
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target block.

[0018] In some embodiments, the present specification provides a system for data
processing, comprising: one or more processors; and one or more computer-readable
memories coupled to the one or more processors and having instructions stored thereon that
are executable by the one or more processors to perform the data processing method.

[0019] In some embodiments, the present specification provides a computer program
product comprising program instructions operative to be executed by a processor to cause the
processor to perform the data processing method.

[0020] In some embodiments, the present specification provides an apparatus for data
processing, comprising a plurality of modules for performing the data processing method.
[0021] In some embodiments, the present specification provides a non-transitory
computer-readable medium having stored therein instructions that, when executed by a
processor of a device, cause the device to perform the data processing method.

[0022] In some embodiments, the present specification provides a data processing
apparatus. The apparatus may include: an establishing module configured to establish a logic
contract of a blockchain and one or more data contracts corresponding to the logic contract; a
deployment module configured to deploy the logic contract and the one or more data
contracts on the blockchain; a storage module configured to store data of a target block in the
blockchain into the one or more data contracts; a first computing module configured to
compute a hash value of each of the one or more data contracts; and a determining module
configured to determine a hash value of the target block in the blockchain based on the hash
value of each of the one or more data contracts.

[0023] In some embodiments, the present specification provides a non-transitory
computer-readable storage medium. The non-transitory computer-readable storage medium
may be configured with instructions executable by one or more processors to cause the one or
more processors to perform operations. The operations may include: establishing a logic
contract of a blockchain and one or more data contracts corresponding to the logic contract;
deploying the logic contract and the one or more data contracts on the blockchain; storing
data of a target block in the blockchain into the one or more data contracts; computing a hash
value of each of the one or more data contracts; and determining a hash value of the target
block in the blockchain based on the hash value of each of the one or more data contracts.
[0024] In some embodiments, the present specification provides a data processing

apparatus. The apparatus may include: one or more processors and one or more non-
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transitory computer-readable memories. The one or more non-transitory computer-readable
memories may be coupled to the one or more processors and configured with instructions
executable by the one or more processors to cause the system to perform operations. The
operations may include: establishing a logic contract of a blockchain and one or more
contracts corresponding to the logic contract; deploying the logic contract and the one or
more data contracts on the blockchain; storing data of a target block in the blockchain into the
one or more data contracts; computing a hash value of each of the one or more data contracts;
and determining a hash value of the target block in the blockchain based on the hash value of
each of the one or more data contracts.

[0025] When computing the hash value of a block in a blockchain, if all data of the block
is stored in one contract, the computing efficiency of the hash value computing algorithm
(such as a Merkle tree algorithm) decreases as the amount of data in the contract increases,
resulting in a relatively low computing efficiency of the hash value of the block. In some
embodiments of the specification, when computing the hash value of a block in a blockchain,
a smart contract can be separated into a logic contract and one or more data contracts, and all
data of the block is distributed and stored in the one or more data contracts, so that the
computing efficiency of the hash value computing algorithm for the hash value of each single
contract can be improved, thereby improving the computing efficiency of the hash value of
the block, and further improving the overall computing efficiency of the hash value of the
node.

BRIEF DESCRIPTION OF THE DRAWINGS

By reading the following detailed description of preferred implementation manners, a variety
of other advantages and benefits will become clear to persons having ordinary skill in the art.
The drawings are merely illustrative, and are not to be taken as limiting,

[0026] FIG. 1is a flowchart of a data processing method, according to some embodiments
of the specification.

[0027] FIG. 2 is a diagram of a data processing method, according to some embodiments
of the specification.

[0028] FIG. 3 is a flowchart of a data processing method, according to some embodiments
of the specification.

[0029] FIG. 4 is a schematic structural diagram of a data processing apparatus, according
to some embodiments of the specification.

[0030] FIG. 5is a schematic structural diagram of an electronic device, according to some
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embodiments of the specification.

DETAILED DESCRIPTION

[0031] To help a person skilled in the art better understand the technical solutions in the
specification, the following describes the technical solutions in the embodiments of the
specification with reference to the accompanying drawings. The described embodiments are
only some, rather than all, of the embodiments of the specification. All other embodiments
obtained by a person of ordinary skill in the art based on the embodiments in the specification
shall fall within the protection scope of the specification.

[0032] In some embodiments, a process of computing the hash value of a blockchain node
is as follows: for example, a blockchain includes N blocks, which are block 1, block 2, block
3, ..., and block N, respectively. First, a hash value of block 1 is computed according to the
data in block 1; then a hash value of block 2 is computed according to the hash value of block
1 and the data in block 2; next, a hash value of block 3 is computed according to the hash
value of block 2 and the data in block 3. The other hash values can be computed in a similar
way, such as the hash value of block N, which is also the hash value of the blockchain node.
The Merkle tree algorithm is an example of an algorithm for computing the hash values.
[0033] When computing the hash value of a block, the data of the block is stored into a
smart contract, and a Merkle tree hash computation is performed on the data, to obtain the
hash value of the block. However, the computing efficiency of the Merkle tree decreases as
the amount of data in contracts increases, resulting in a relatively low computing efficiency
of the hash value of a block. In order to resolve the foregoing technical problem, the
embodiments of the specification provide a data processing method and apparatus.

[0034] Some terminologies involved in the embodiments of the specification are described
in the following.

[0035] Blockchain technology: also known as distributed ledger technology, is a
decentralized distributed database technology characterized by decentralization, transparency,
non-tampering, and trustworthiness. Each piece of data in a blockchain is broadcast to all
blockchain nodes of the entire network to ensure completeness and consistency among the
blockchain nodes. That is, the state of each node needs to be consistent, including the
database state. This requires that the order in which an application executes blockchain
transactions is orderly and consistent across nodes, so that each node can obtain the same data
state.

[0036] Block: Each block records a hash value of the preceding block, a transaction set of
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the current block, a hash value of the current block, and other basic data. Since each block
includes a hash value of the preceding block, every two adjacent blocks are connected by the
hash value, thereby forming a blockchain.

[0037] Transaction: Data received by a blockchain is referred to as a transaction.

[0038] Merkle tree: The Merkle tree is a data structure that can perform a hash
computation on an organized structure.

[0039] State: The state represents a data set stored by a blockchain, including the
blockchain data and the data of each account and smart contract after execution of a
blockchain transaction.

[0040] State hash: The hash value of the entire state’s data can be computed by using a
hash algorithm. States of all nodes of a distributed blockchain should be consistent, and
whether states are consistent is determined by comparing state hash values.

[0041] A data processing method is described below.

[0042] The method provided in the embodiments of the specification can be applied to a
blockchain platform of private blockchains, consortium blockchains, and public blockchains
that support a smart contract and a Merkle tree.

[0043] FIG. 1is a flowchart of a data processing method according to some embodiments.
As shown in FIG. 1, the method may include the following steps: step 102, step 104, step
106, step 108, and step 110.

[0044] In step 102, a logic contract of a blockchain and a plurality of corresponding data
contracts are established.

[0045] In some embodiments, a smart contract can be separated into a logic contract and a
plurality of data contracts. For example, a logic part of the smart contract is separated, and a
corresponding logic contract is established. During establishing of the logic contract, a
plurality of corresponding data contracts are established. The logic contract is used for
processing transaction logic, and the data contracts are used for storing data.

[0046] In an example, one logic contract and three data contracts are established.

[0047] In some embodiments, the smart contract is separated into the logic contract and the
data contracts. When upgrading the smart contract, only the logic contract needs to be
upgraded, while the data contracts do not need to be upgraded. Correspondingly, the method
may further include: upgrading the logic contract, so as to upgrade a smart contract of the
blockchain.

[0048] In some embodiments, upgrading the logic contract to upgrade the smart contract
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comprises: upgrading the logic contract to upgrade the smart contract without upgrading the
one or more data contracts.

[0049] In some embodiments, the smart contract is separated into the logic contract and the
data contracts. Data in the data contracts can be shared to other smart contracts conveniently.
Correspondingly, the method may further include: sharing the data in the data contracts to
other smart contracts.

[0050] In step 104, the logic contract and the plurality of data contracts are deployed on
the blockchain.

[0051] In step 106, data of a target block in the blockchain is stored into the plurality of
data contracts.

[0052] In some embodiments, the target block may be any block in the blockchain.

[0053] In some embodiments, in order to improve the computing efficiency, the data of the
target block can be stored into the plurality of data contracts uniformly, that is, the amount of
data stored in each data contract is similar, while the data stored in each data contract may be
different.

[0054] For example, the data of the target block is stored into the three data contracts. In
some embodiments, the data of the target block is stored into the three data contracts
uniformly.

[0055] In some embodiments, if the target block is the first block in the blockchain, the
data of the target block is the data in the target block. If the target block is not the first block
in the blockchain, the data of the target block includes the data in the target block and a hash
value of the preceding block.

[0056] In step 108, hash values of the plurality of data contracts are computed. In some
embodiments, computing the hash value of each of the one or more data contracts comprises:
performing a Merkle tree hash computation on each of the one or more data contracts to
compute the hash value.

[0057] In one embodiment, for each data contract that stores block data, a Merkle tree hash
computation is performed on the data contract, to obtain a hash value of the data contract.
[0058] In another embodiment, since the correlation between data contracts is relatively
low, hash values of the plurality of data contracts can be computed in a parallel manner, that
is, the hash values of the plurality of data contracts can be computed simultaneously, so as to
improve the computing efficiency.

[0059] For example, after the data of the target block is stored into the three data contracts
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uniformly, hash values of data contract 1, data contract 2, and data contract 3 can be
computed simultaneously.

[0060] Instep 110, a hash value of the target block in the blockchain is determined based
on the hash values of the plurality of data contracts.

[0061] In some embodiments, since a data contract usually has a large amount of data and
a logic contract usually has a small amount of data, the hash value of the target block may be
computed according to the hash values of the data contracts only. In some embodiments,
determining the hash value of the target block in the blockchain based on the hash value of
each of the one or more data contracts: performing a hash calculation of the hash value of
each of the one or more data contracts to obtain the hash value of the target block. For
example, the hash value (e.g., state hash) of the target block may be determined as an output
of subjecting a concatenation of the hash values of the data contracts to a hash function or
algorithm.

[0062] In some embodiments, the hash value of the target block may also be computed by
combining a hash value of the logic contract and the hash values of the data contracts. In this
case, the method may further include: computing a hash value of the logic contract.
Correspondingly, step 110 may include the following step: determining the hash value of the
target block in the blockchain based on the hash value of the logic contract and the hash
values of the plurality of data contracts. In some embodiments, determining the hash value of
the target block in the blockchain based on the hash value of the logic contract and the hash
value of each of the one or more data contracts: performing a hash calculation of the hash
value of the logic contract and the hash value of each of the one or more data contracts to
obtain the hash value of the target block. For example, the hash value (e.g., state hash) of the
target block may be determined as an output of subjecting a concatenation of the hash value
of the logic contract and the hash values of the data contracts to a hash function or algorithm.
[0063] In an example, as shown in FIG. 2, a blockchain includes block 1, block 2, block
3, ..., and block N. When computing the hash value of each block, the data of the block is
stored into n data contracts, where n is the number of data contracts. For example, when
computing a hash value of block 2, the data of block 2 is stored into n data contracts, and then
a Merkle tree hash computation is performed on the n data contracts to obtain n hash values.
The hash value of block 2 is determined according to the obtained n hash values.

[0064] As shown above, when computing the hash value of a block in a blockchain, if all

data of the block is stored in one contract, the computing efficiency of a hash value
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computing algorithm (such as a Merkle tree algorithm) decreases sharply as the amount of
data in the contract increases, resulting in a relatively low computing efficiency of the hash
value of the block. In some embodiments, when computing the hash value of a block in a
blockchain, a smart contract is separated into a logic contract and a plurality of data contracts,
and all data of the block is distributed and stored in the plurality of data contracts.
Consequently, the computing efficiency of the hash value of a single contract by the hash
value computing algorithm can be improved, thereby improving the computing efficiency of
the hash value of the block, and further improving the overall computing efficiency of the
hash value of a node.

[0065] FIG. 3 is a flowchart of a data processing method according to another embodiment
of the specification. In some embodiments, the quantity of data contracts can be expanded
dynamically according to a transaction volume and a transaction rule. In this case, as shown
in FIG. 3, the method may include the following steps: step 302, step 304, step 306, step 308,
step 310, step 312, and step 314.

[0066] In step 302, a logic contract of a blockchain and a plurality of corresponding data
contracts are established.

[0067] In some embodiments, a smart contract can be separated into a logic contract and
data contracts. For example, a logic part of the smart contract is separated, and a
corresponding logic contract is established. During establishing of the logic contract, a
plurality of corresponding data contracts are established. The logic contract is used for
processing transaction logic, and the data contracts are used for storing data.

[0068] For example, one logic contract and three data contracts are established.

[0069] In some embodiments, the smart contract is separated into the logic contract and the
data contracts. When upgrading the smart contract, only the logic contract needs to be
upgraded, while the data contracts do not need to be upgraded. Correspondingly, the method
may further include: upgrading the logic contract, so as to upgrade a smart contract of the
blockchain.

[0070] In some embodiments, the smart contract is separated into the logic contract and the
data contracts. Data in the data contracts can be shared to other smart contracts conveniently.
Correspondingly, the method may further include: sharing the data in the data contracts to
other smart contracts.

[0071] In step 304, the logic contract and the plurality of data contracts are deployed on
the blockchain.
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[0072] In step 306, the data of a target block in the blockchain is stored into the plurality of
data contracts.

[0073] In some embodiments, the target block may be any block in the blockchain.

[0074] In some embodiments, in order to improve the computing efficiency, the data of the
target block can be stored into the plurality of data contracts uniformly, that is, the amount of
data stored in each data contract is similar, while the data stored in each data contract may be
different.

[0075] In some embodiments, the data of the target block is stored into the three data
contracts. For example, the data of the target block is stored into the three data contracts
uniformly.

[0076] In some embodiments, if the target block is the first block in the blockchain, the
data of the target block is the data in the target block. If the target block is not the first block
in the blockchain, the data of the target block includes the data in the target block and a hash
value of the preceding block.

[0077] In step 308, whether a volume of the data contracts in the blockchain reaches a
preset threshold may be determined. If the volume reaches the threshold, step 310 is
performed; otherwise, step 312 is performed.

[0078] In some embodiments, whether the data contracts in the blockchain reach a
computing bottleneck may be determined by determining whether the volume of the data
contracts in the blockchain reaches a preset threshold. If the volume of the data contracts
reaches the preset threshold, the data contracts have reached the computing bottleneck. In this
case, a new data contract can be established and deployed on the blockchain. Then, the data is
stored into the newly established data contract, so as to avoid a drop in the efficiency of
Merkle tree hash computation caused by a large amount of data.

[0079] Instep 310, a new data contract is established for the blockchain.

[0080] In step 312, hash values of the plurality of data contracts are computed.

[0081] In some embodiments, for each data contract that stores block data, a Merkle tree
hash computation is performed on the data contract, to obtain a hash value of the data
contract.

[0082] In some embodiments, since the correlation between data contracts is relatively
low, hash values of the plurality of data contracts can be computed in a parallel manner (e.g.,
temporally in parallel), that is, the hash values of the plurality of data contracts are computed

simultaneously, so as to improve the computing efficiency.
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[0083] For example, after the data of the target block is stored into three data contracts
uniformly, hash values of data contract 1, data contract 2, and data contract 3 can be
computed simultaneously.

[0084] In step 314, a hash value of the target block in the blockchain is determined based
on the hash values of the plurality of data contracts.

[0085] In some embodiments, since the data contracts usually have a large amount of data
and the logic contract usually has a small amount of data, the hash value of the target block
may be computed according to the hash values of the data contracts only.

[0086] In some embodiments, the hash value of the target block may also be computed by
combining a hash value of the logic contract and the hash values of the data contracts. In this
case, the method may further include: computing a hash value of the logic contract.
Correspondingly, step 314 may include the following step: determining the hash value of the
target block in the blockchain based on the hash value of the logic contract and the hash
values of the plurality of data contracts.

[0087] As seen from above, the quantity of data contracts can be adjusted dynamically
based on a data amount. When current data contracts reach a computing bottleneck, the
computing efficiency of the hash value of a block can be improved by establishing a new data
contract, thereby improving the overall computing efficiency of a hash value of a node.
[0088] FIG. 4 is a schematic structural diagram of a data processing apparatus according to
some embodiments. As shown in FIG. 4, in a software implementation, a data processing
apparatus 400 may include an establishing module 401, a deployment module 402, a storage
module 403, a first computing module 404, and a determining module 405.

[0089] The establishing module 401 is configured to establish a logic contract of a
blockchain and a plurality of corresponding data contracts.

[0090] The deployment module 402 is configured to deploy the logic contract and the
plurality of data contracts on the blockchain.

[0091] The storage module 403 is configured to store data of a target block in the
blockchain into the plurality of data contracts.

[0092] The first computing module 404 is configured to compute hash values of the
plurality of data contracts.

[0093] The determining module 405 is configured to determine a hash value of the target
block in the blockchain based on the hash values of the plurality of data contracts.

[0094] When computing a hash value of a block in a blockchain, if all data of the block is
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stored in one contract, the computing efficiency of a hash value computing algorithm (such as
a Merkle tree algorithm) decreases sharply as the amount of data in the contract increases,
resulting in a relatively low computing efficiency of the hash value of the block. In some
embodiments, when computing a hash value of a block in a blockchain, a smart contract is
separated into a logic contract and a plurality of data contracts, and all data of the block is
distributed and stored in the plurality of data contracts, so that the computing efficiency of the
hash value computing algorithm for a hash value of a single contract can be improved,
thereby improving the computing efficiency of the hash value of the block, and further
improving the overall computing efficiency of a hash value of a node.

[0095] In one embodiment, the establishing module 401 is further configured to, if a
volume of the data contracts in the blockchain reaches a preset threshold, establish a new data
contract for the blockchain.

[0096] In another embodiment, the data processing apparatus 400 may further include: an
upgrading module configured to upgrade the logic contract, so as to upgrade a smart contract
of the blockchain.

[0097] In yet another embodiment, the data processing apparatus 400 may further include:
a sharing module configured to share the data in the data contracts to other smart contracts.
[0098] In some embodiments, the storage module 403 may include: a data storage sub-
module configured to uniformly store data of the target block in the blockchain into the
plurality of data contracts.

[0099] In some embodiments, the first computing module 404 may include: a computing
sub-module configured to compute the hash values of the plurality of data contracts in a
parallel manner.

[0100] In some embodiments, the data processing apparatus 400 may further include: a
second computing module configured to compute a hash value of the logic contract, where
the determining module 405 may include: a hash value determining sub-module configured to
determine the hash value of the target block in the blockchain based on the hash value of the
logic contract and the hash values of the plurality of data contracts.

[0101] In some embodiments, the various modules and units of data processing apparatus
400 may be implemented as software instructions or a combination of software and hardware.
For example, data processing apparatus 400 (also referred to as a data processing system)
may comprise one or more processors (e.g., a CPU) and one or more non-transitory

computer-readable storage memories coupled to the one or more processors and configured
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with instructions executable by the one or more processors to cause one or more components
(e.g., the one or more processors) of the apparatus (or system) to perform various steps and
methods of the modules and units described above. In some embodiments, the data
processing apparatus 400 may include a server, a mobile phone, a tablet computer, a PC, a
laptop computer, another computing device, or a combination of one or more of these
computing devices.

[0102] FIG. 5is a schematic structural diagram of an electronic device according to some
embodiments. As shown in FIG. 5, on the 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, such as a high-speed random-access memory
(RAM), and may further include a non-volatile memory, such as at least one magnetic disk
memory. The electronic device may further include other hardware required by transactions.
[0103] The processor, the network interface, and the memory may be mutually connected
through an 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 into an address bus, a data
bus, a control bus, and the like. For ease of illustration, the bus in FIG. 5 is represented by
using only one double-headed arrow, but it does not mean that there is only one bus or one
type of bus.

[0104] The memory is configured to store a program. For example, 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.

[0105] The processor reads a corresponding computer program from the non-volatile
memory into the internal memory and then runs the computer program, to form a data
processing apparatus on the logical level. The processor executes the program stored in the
memory, and is configured to perform the following operations: establishing a logic contract
of a blockchain and a plurality of corresponding data contracts; deploying the logic contract
and the plurality of data contracts on the blockchain; storing data of a target block in the
blockchain into the plurality of data contracts; computing hash values of the plurality of data
contracts; and determining a hash value of the target block in the blockchain based on the
hash values of the plurality of data contracts.

[0106] In one embodiment, the establishing a plurality of corresponding data contracts
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further includes: if a volume of the data contracts in the blockchain reaches a preset
threshold, establishing a new data contract for the blockchain.

[0107] In another embodiment, the method further includes: upgrading the logic contract,
so as to upgrade a smart contract of the blockchain.

[0108] In yet another embodiment, the method further includes: sharing the data in the data
contracts to other smart contracts.

[0109] In still another embodiment, storing the data of the target block in the blockchain
into the plurality of data contracts includes: uniformly storing data of the target block in the
blockchain into the plurality of data contracts.

[0110] In some embodiments, the computing hash values of the plurality of data contracts
includes: computing the hash values of the plurality of data contracts in a parallel manner.
[0111] In some embodiments, the method further includes: computing a hash value of the
logic contract, where the determining a hash value of the target block in the blockchain based
on the hash values of the plurality of data contracts includes: determining the hash value of
the target block in the blockchain based on the hash value of the logic contract and the hash
values of the plurality of data contracts.

[0112] The foregoing method executed by the data processing apparatus disclosed in the
embodiment shown in FIG. 5 of the specification may be applied in a processor or
implemented by a processor. The processor may be an integrated circuit chip with a signal
processing capability. In an implementation process, steps of the foregoing method may be
completed by using a hardware integrated logical circuit in the processor or an instruction in
a form of software. The foregoing processor may be a general processing unit, including a
central processing unit (CPU), a network processor (NP), or the like, or may be a digital
signal processor (DSP), an application-specific integrated circuit (ASIC), a field-
programmable gate array (FPGA), or another programmable logic device, discrete gate or
transistor logic device, or discrete hardware assembly, and may implement or execute
methods, steps, and logical block diagrams disclosed in the embodiments of the specification.
The general processing unit may be a microprocessor, or the processor may be any regular
processor, or the like. In combination with the methods disclosed in the embodiments of the
specification, steps may be represented directly as being implemented by a hardware
decoding processor, or implemented by a combination of hardware and software modules in a
decoding processor. The software module may be located in a mature storage medium in the

art, such as a RAM, a flash memory, a read-only memory, a programmable read-only
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memory, an electrically erasable programmable memory, a register, or the like. The storage
medium is located in the memory, and the processor reads information in the memory and
completes the steps of the foregoing methods in combination with hardware thereof.

[0113] The electronic device may further execute the method in FIG. 1, and implement
functions of the data processing apparatus in the embodiment shown in FIG. 1. Details are
not described again.

[0114] An embodiment of the specification further provides a computer-readable storage
medium. The computer-readable storage medium stores one or more programs. The one or
more programs include an instruction. When executed by a portable electronic device
including multiple application programs, the instruction can enable the portable electronic
device to execute the method in the embodiment shown in FIG. 1 and execute the following
method:

[0115] establishing a logic contract of a blockchain and a plurality of corresponding data
contracts,

[0116] deploying the logic contract and the plurality of data contracts on the blockchain;
[0117] storing data of a target block in the blockchain into the plurality of data contracts;
[0118] computing hash values of the plurality of data contracts; and

[0119] determining a hash value of the target block in the blockchain based on the hash
values of the plurality of data contracts.

[0120] In one embodiment, the establishing a plurality of corresponding data contracts
further includes: if a volume of the data contracts in the blockchain reaches a preset
threshold, establishing a new data contract for the blockchain. Establishing the logic contract
may include: separating a logic part of a smart contract of the blockchain to establish the
logic contract for processing transaction logic.

[0121] In another embodiment, the method further includes: upgrading the logic contract,
so as to upgrade a smart contract of the blockchain.

[0122] In yet another embodiment, the method further includes: sharing the data in the data
contracts to other smart contracts.

[0123] In still another embodiment, storing the data of the target block in the blockchain
into the plurality of data contracts includes: uniformly storing data of the target block in the
blockchain into the plurality of data contracts.

[0124] In some embodiments, the computing hash values of the plurality of data contracts

includes: computing the hash values of the plurality of data contracts in a parallel manner.
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[0125] In some embodiments, the method further includes: computing a hash value of the
logic contract, where the determining a hash value of the target block in the blockchain based
on the hash values of the plurality of data contracts includes: determining the hash value of
the target block in the blockchain based on the hash value of the logic contract and the hash
values of the plurality of data contracts.

[0126] In conclusion, the foregoing descriptions are merely preferred embodiments of the
specification, and are not intended to limit the protection scope of the specification. Any
modifications, equivalent replacements, and improvements made within the spirit and
principle of the specification shall fall within the protection scope of the specification.

[0127] The system, apparatus, module, or unit illustrated in the foregoing embodiments
may be implemented by a computer chip or an entity, or by a product with a particular
function. An example of an implementation device is a computer. The computer may be, for
example, a personal computer, a laptop computer, a cellular phone, a camera phone, a smart
phone, a personal digital assistant, a media player, a navigation device, an e-mail device, a
game console, a tablet computer, a wearable device, or a combination of any of the foregoing
devices.

[0128] The computer-readable medium includes persistent and non-persistent, removable
and non-removable medium, and can implement information storage by using any method or
technology. Information may be a computer-readable instruction, a data structure, a program
module, or other data. An example of a computer storage medium includes, but is not limited
to, a phase change memory (PRAM), a static random access memory (SRAM), a dynamic
random access memory (DRAM), another type of RAM, a ROM, an electrically erasable
programmable read-only memory (EEPROM), a flash memory or another memory
technology, a compact disc read-only memory (CD-ROM), a digital versatile disc (DVD) or
another optical storage, a cassette tape, magnetic tape/magnetic disk storage or any other non-
transmission medium. The storage medium may be configured to store information accessible
to a computing device. As defined in the specification, the computer-readable medium does
not include a transitory computer-readable medium (transitory media), such as a modulated
data signal and a carrier.

[0129] The terms "include", "comprise", or any variants thereof are intended to cover a
non-exclusive inclusion. Therefore, a process, method, product, or device including a series
of elements not only includes such elements, but also includes other elements not specified

expressly, or may include inherent elements of the process, method, commodity or device.
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Without more limitations, an element limited by "include a/an..." does not exclude other
identical elements existing in a process, method, commodity or device that includes the
element.

[0130] The embodiments in the specification are all described in a progressive manner,
and reference may be made to each other for the same or similar parts among respective
embodiments. Description of each embodiment focuses on differences from other
embodiments. The system embodiment is described in a relatively simple manner because the
system embodiment is similar to the method embodiment. For related parts, reference may be

made to the partial description of the method embodiments.
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What is claimed is:

1. A data processing method, comprising:
establishing a logic contract of a blockchain and one or more data contracts
corresponding to the logic contract by:
separating a logic part of a smart contract of the blockchain to establish
the logic contract, and
when a volume of data contracts in the blockchain reaches a preset
threshold, establishing a new data contract, wherein the established one or more data
contracts comprise the new data contract;
deploying the logic contract and the one or more data contracts on the
blockchain;
storing data of a target block in the blockchain into the one or more data
contracts;
computing a hash value of each of the one or more data contracts;
computing a hash value of the logic contract; and
determining a hash value of the target block in the blockchain based on the
hash value of the logic contract and the hash value of each of the one or more data

contracts.

2. The method of claim 1, further comprising:

upgrading the logic contract to upgrade the smart contract.

3. The method of claim 2, wherein upgrading the logic contract to upgrade the
smart contract comprises:
upgrading the logic contract to upgrade the smart contract without upgrading

the one or more data contracts.

4. The method of claim 1, further comprising:

sharing the data in the one or more data contracts to other smart contracts.

5. The method of claim 1, wherein storing the data of the target block in the

blockchain into the one or more data contracts comprises:
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uniformly distributing and storing the data of the target block into the one or

more data contracts.

6. The method of claim 5, wherein computing the hash value of each of the one
or more data contracts comprises:
computing the hash value of each of the one or more data contracts in a

parallel manner.

7. The method of claim 1, wherein computing the hash value of each of the one
or more data contracts comprises:
performing a Merkle tree hash computation on each of the one or more data

contracts to compute the hash value.

8. The method of claim 1, wherein determining the hash value of the target block
in the blockchain based on the hash value of each of the one or more data contracts
comprises:

performing a hash calculation of the hash value of each of the one or more

data contracts to obtain the hash value of the target block.

9. The method of claim 1, wherein determining the hash value of the target block
in the blockchain based on the hash value of the logic contract and the hash value of
each of the one or more data contracts comprises:

performing a hash calculation of the hash value of the logic contract and the
hash value of each of the one or more data contracts to obtain the hash value of the

target block.

10. A non-transitory computer-readable storage medium configured with
instructions executable by one or more processors to cause the one or more processors
to perform operations comprising:
establishing a logic contract of a blockchain and one or more data contracts
corresponding to the logic contract by:
separating a logic part of a smart contract of the blockchain to establish

the logic, and
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when a volume of the data contracts in the blockchain reaches a preset

threshold, establishing a new data contract, wherein the established one or more data
contracts comprise the new data contract;

deploying the logic contract and the one or more data contracts on the
blockchain;

storing data of a target block in the blockchain into the one or more data
contracts;

computing a hash value of each of the one or more data contracts;

computing a hash value of the logic contract; and

determining a hash value of the target block in the blockchain based on the
hash value of the logic contract and the hash value of each of the one or more data

contracts.

11.  The non-transitory computer-readable storage medium of claim 10, wherein
the operations further comprise:
upgrading the logic contract to upgrade the smart contract; and

sharing the data in the one or more data contracts to other smart contracts.

12. A data processing apparatus, comprising one or more processors and one or
more non-transitory computer-readable memories coupled to the one or more
processors and configured with instructions executable by the one or more processors
to cause the system to perform operations comprising:
establishing a logic contract of a blockchain and one or more data contracts
corresponding to the logic contract by:
separating a logic part of a smart contract of the blockchain to establish
the logic contract, and
when a volume of the data contracts in the blockchain reaches a preset
threshold, establishing a new data contract, wherein the established one or
more data contracts comprise the new data contract;
deploying the logic contract and the one or more data contracts on the
blockchain;
storing data of a target block in the blockchain into the one or more data
contracts;

computing a hash value of each of the one or more data contracts;
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computing a hash value of the logic contract; and
determining a hash value of the target block in the blockchain based on the
hash value of the logic contract and the hash value of each of the one or more data

contracts.

13.  The data processing apparatus of claim 12, wherein the operations further
comprise:
upgrading the logic contract to upgrade the smart contract; and

sharing the data in the one or more data contracts to other smart contracts.

14.  The non-transitory computer-readable storage medium of claim 11, wherein
upgrading the logic contract to upgrade the smart contract comprises:
upgrading the logic contract to upgrade the smart contract without upgrading

the one or more data contracts.

15.  The non-transitory computer-readable storage medium of claim 10, wherein
the operations further comprise:

sharing the data in the one or more data contracts to other smart contracts.

16.  The non-transitory computer-readable storage medium of claim 10, wherein
storing the data of the target block in the blockchain into the one or more data
contracts comprises:

uniformly distributing and storing the data of the target block into the one or

more data contracts.

17.  The non-transitory computer-readable storage medium of claim 16, wherein
computing the hash value of each of the one or more data contracts comprises:
computing the hash value of each of the one or more data contracts in a

parallel manner.

18.  The data processing apparatus of claim 12, wherein upgrading the logic
contract to upgrade the smart contract comprises:
upgrading the logic contract to upgrade the smart contract without upgrading

the one or more data contracts.
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19.  The data processing apparatus of claim 12, wherein the operations further
comprise:
sharing the data in the one or more data contracts to other smart contracts.

20.  The data processing apparatus of claim 19, wherein storing the data of the
target block in the blockchain into the one or more data contracts comprises:
uniformly distributing and storing the data of the target block into the one or

more data contracts.
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