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BLOCKCHAIN-BASED DATA PROCESSING METHOD AND 

APPARATUS, DEVICE, AND STORAGE MEDIUM 

RELATED APPLICATION 

[0001] This application claims priority to Chinese Patent Application No. 202111176926.2, 

entitled "BLOCKCHAIN-BASED DATA PROCESSING METHOD AND APPARATUS, 

DEVICE, AND READABLE STORAGE MEDIUM" filed with the China National Intellectual 

Property Administration on October 9, 2021, which is incorporated herein by reference in its 

entirety. 

FIELD OF THE TECHNOLOGY 

[0002] This application relates to the field of computer technologies, and in particular, to a 

blockchain-based data processing method and apparatus, a computer device, a computer-readable 

storage medium, and a computer program product. 

BACKGROUND OF THE DISCLOSURE 

[0003] Data in a blockchain is stored in a drive, because data in the drive can be stored 

persistently, while data in an internal memory will disappear after a blockchain node is shut down. 

However, the read/write efficiency of the drive by the blockchain node is far lower than the 

read/write efficiency of the internal memory by the blockchain node. Therefore, to improve the read 

efficiency of the data in the blockchain, when working, the blockchain node will allocate a piece of 

internal memory for the blockchain as a cache of the blockchain to cache some hot data, that is, data 

that needs to be accessed frequently, such as codes of a recent transaction, a hot contract, and the 

like. The cache of the blockchain is limited, and in a case that the cache is insufficient, the 

blockchain node usually evicts data with relatively low popularity based on the least recently used 

eviction mechanism. 

SUMMARY 

[0004] However, in a case that a recently launched contract becomes a short-term hot 

contract, the short-term access frequency of a large amount of data of the contract may be higher 

than that of data of some long-term hot contracts frequently used during the entire operation of the 

blockchain node. In a case that the cache is insufficient, the data of the long-term hot contract will 

be evicted according to the least recently used eviction mechanism. In a case that the blockchain 
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node needs to access the data of the long-term hot contract subsequently, the blockchain node has to 

acquire the data from a database in the drive, lowering the data access efficiency. 

[0005] A blockchain-based data processing method includes the following steps: 

acquiring a cache application instruction for a target custom contract, and creating a 

cache region associated with the target custom contract in a total cache region according to custom 

cache creation parameters in the cache application instruction, the total cache region including at 

least two cache regions, and a cache eviction mechanism for each cache region in the total cache 

region being independent of each other; 

searching for the cache region associated with the target custom contract in the at 

least two cache regions and taking the cache region as a target cache region in a case that 

to-be-cached contract data corresponding to the target custom contract is received; 

evicting cached contract data in the target cache region according to the cache 

eviction mechanism for the target cache region to obtain a new available cache capacity in a case 

that an available cache capacity of the target cache region is less than a to-be-cached capacity of the 

to-be-cached contract data, the new available cache capacity being greater than the to-be-cached 

capacity; and 

storing the to-be-cached contract data into the target cache region according to the 

new available cache capacity. 

[0006] A blockchain-based data processing apparatus includes: 

an instruction acquisition module, configured to acquire a cache application 

instruction for a target custom contract; 

a cache creation module, configured to create a cache region associated with the 

target custom contract in a total cache region according to custom cache creation parameters in the 

cache application instruction, the total cache region including at least two cache regions, and a 

cache eviction mechanism for each cache region in the total cache region being independent of each 

other; 

a cache search module, configured to search for the cache region associated with the 

target custom contract in the at least two cache regions and take the cache region as a target cache 

region in a case that to-be-cached contract data corresponding to the target custom contract is 

received; 
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a data eviction module, configured to evict cached contract data in the target cache 

region according to the cache eviction mechanism for the target cache region to obtain a new 

available cache capacity in a case that an available cache capacity of the target cache region is less 

than a to-be-cached capacity of the to-be-cached contract data, the new available cache capacity 

being greater than the to-be-cached capacity; and 

a data storage module, configured to store the to-be-cached contract data into the 

target cache region according to the new available cache capacity. 

[0007] A computer device includes: a processor, a memory, and a network interface, 

the processor being connected to the memory and the network interface, and the 

memory storing computer-readable instructions that, when executed by the processor, cause the 

processor to perform the method according to the embodiments of this application. 

[0008] A non-volatile computer-readable storage medium stores computer-readable 

instructions that are adapted to be loaded by a processor to perform the method according to the 

embodiments of this application. 

[0009] A computer program product or computer program includes computer-readable 

instructions, the computer-readable instructions are stored in a computer-readable storage medium, 

and a processor of a computer device reads the computer-readable instructions from the 

computer-readable storage medium and executes the computer-readable instructions to cause the 

computer device to perform the method according to the embodiments of this application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] In order to describe the technical solutions in the embodiments of this application or 

the related art more clearly, the drawings used in the description of the embodiments or the related 

art will be briefly introduced below. The drawings in the following description are only some 

embodiments of this application, and those of ordinary skill in the art may obtain other drawings 

according to these drawings without involving any inventive effort. 

[0011] FIG. 1 is a schematic structural diagram of a blockchain node system according to an 

embodiment of this application. 

[0012] FIG. 2a is a schematic diagram of a scene of blockchain-based data processing 

according to an embodiment of this application. 

[0013] FIG. 2b is a schematic diagram of a scene of blockchain-based data processing 

according to an embodiment of this application. 
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[0014] FIG. 3 is a schematic flowchart of a blockchain-based data processing method 

according to an embodiment of this application. 

[0015] FIG. 4 is a schematic diagram of a scene of custom cache approval according to an 

embodiment of this application. 

[0016] FIG. 5 is a schematic flowchart of a blockchain-based data processing method 

according to an embodiment of this application. 

[0017] FIG. 6 is a schematic framework diagram of a blockchain multi-cache 

implementation according to an embodiment of this application. 

[0018] FIG. 7 is a schematic structural diagram of a blockchain-based data processing 

apparatus according to an embodiment of this application. 

[0019] FIG. 8 is a schematic structural diagram of a computer device according to an 

embodiment of this application. 

DETAILED DESCRIPTION 

[0020] The technical solutions in the embodiments of this application will be clearly and 

completely described below with reference to the drawings in the embodiments of this application. 

The described embodiments are only some but not all of the embodiments of this application. All 

other embodiments obtained by those of ordinary skill in the art based on the embodiments of this 

application without involving any inventive effort shall fall within the scope of protection of this 

application. 

[0021] Referring to FIG. 1, FIG. 1 is a schematic structural diagram of a blockchain node 

system according to an embodiment of this application. A blockchain is a novel application model 

of computer technologies such as distributed data storage, peer-to-peer transmission, consensus 

mechanism, and encryption algorithms, and is mainly configured to organize data in chronological 

order, and encrypt the data into a ledger such that the data cannot be tampered and forged. 

Moreover, the blockchain may verify, store, and update the data. The blockchain is essentially a 

decentralized database, and each node in the database stores the same piece of blockchain. In a 

blockchain network, nodes may be divided into consensus nodes and service nodes, and the 

consensus nodes are responsible for the consensus of the whole network of the blockchain. A 

process of writing transaction data into a ledger in the blockchain network may be as follows: a 

client transmits transaction data to a service node, then the transaction data is transmitted between 

the service nodes in the blockchain network as a relay baton until a consensus node receives the 

transaction data, the consensus node packs the transaction data into a block and performs consensus 
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with other consensus nodes, and after a consensus is reached, the block carrying the transaction data 

is written into a ledger. 

[0022] A block is a data packet bearing transaction data (that is, a transaction service) in the 

blockchain network, and is a data structure that is marked with a timestamp and a hash value of a 

previous block. The block is verified by the consensus mechanism of the network and a transaction 

in the block is determined. A hash value may be also referred to as an information feature value or a 

feature value, and is generated by converting input data of any length into a password by a hash 

algorithm and performing fixed output. Original input data cannot be retrieved by decoding a hash 

value, as the hash value is a unidirectional encryption function. In the blockchain, each block 

(except an initial block) includes a hash value of a previous block, and the previous block is referred 

to as a parent block of the current block. A hash value is the potential core basis and most important 

aspect of the blockchain technology, which preserves the authenticity of recorded and viewed data, 

and the integrity of the blockchain as a whole. 

[0023] The blockchain system may include a smart contract, the smart contract in the 

blockchain system may be understood as a code that may be understood and executed by the nodes 

(including the consensus nodes) in the blockchain, and any logic may be executed to obtain a result. 

A user may invoke the smart contract deployed in the blockchain by initiating a transaction service 

request through a client, then the service node in the blockchain may transmit the transaction 

service request to the consensus node, and the consensus nodes in the blockchain may respectively 

operate the smart contract. The blockchain may include one or more smart contracts, and these 

smart contracts may be distinguished through an identity document (ID) or a name. The transaction 

service request initiated by the client may also carry an identity document or a name of the smart 

contract to specify the smart contract that needs to be operated by the blockchain. In a case that the 

smart contract specified by the client is a contract that requires data reading, the consensus nodes 

will access local ledgers to read data, and finally the consensus nodes will verify whether execution 

results are consistent with each other (that is, perform consensus). In a case that the execution 

results are consistent, the execution results may be stored into the local ledgers of the consensus 

nodes, and returned to the client. 

[0024] Managements of the smart contract may be divided into management operations 

such as deployment, update, and deletion. The blockchain node may create or modify a code of the 

specified contract (that is, the smart contract, the contracts described below all refer to the smart 

contract) in the blockchain system by initiating one transaction (request) to change an execution 

logic of the contract. Execution of the smart contract refers to invoking the contract deployed in the 
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blockchain by initiating one transaction. The nodes in the blockchain system respectively operate 

the same contract. For a contract that requires data reading, the nodes will access the ledgers of the 

nodes. Finally, the nodes will verify whether execution results are consistent (consensus) with each 

other, and store a necessary result into the ledgers of the nodes and return the result in a case that 

the execution results are consistent. 

[0025] The blockchain node system shown in FIG. 1 may correspond to a blockchain 

network, which includes, but is not limited to, a blockchain network corresponding to a consortium 

blockchain. The blockchain node system refers to a system used for sharing data between a 

blockchain node and a blockchain node, and may include a plurality of blockchain nodes, which 

may specifically include a blockchain node 10a, a blockchain node 10b, a blockchain node 10c, a 

blockchain node 10d, …, and a blockchain node 10n. Each node may receive data transmitted by 

the outside during normal working, and upload a block based on the received data, and may also 

transmit data to the outside. To ensure data intercommunication between the nodes, there may be 

data connections between the nodes. For example, there is a data connection between the 

blockchain node 10a and the blockchain node 10b, there is a data connection between the 

blockchain node 10a and the blockchain node 10c, and there is a data connection between the 

blockchain node 10b and the blockchain node 10c. 

[0026] It will be appreciated that the blockchain nodes may transmit data or a block with 

each other through the foregoing data connections. The blockchain network may implement the data 

connections between the blockchain nodes based on node identifiers. Each blockchain node in the 

blockchain network has a corresponding node identifier, and may store node identifiers of other 

blockchain nodes connected to the blockchain node, so that the blockchain node broadcasts 

acquired data or a generated block to other blockchain nodes according to the node identifiers of 

other blockchain nodes subsequently. For example, a node identifier list as shown in Table 1 may 

be maintained in the blockchain node 10a, which stores node names and node identifiers of other 

nodes. 

Table 1 

Node name Node identifier 

Blockchain node 10a 117.114.151.174 

Blockchain node 10b 117.116.189.145 

Blockchain node 10c 117.114.151.183 
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Blockchain node 10d 117.117.125.169 

… … 

Blockchain node 10n 117.116.189.125 

[0027] The node identifier may be an Internet Protocol (IP) address for interconnection 

between networks and any other information that can be used for identifying a node in a blockchain 

network, and only the IP address is taken as an example in Table 1. For example, the blockchain 

node 10a may transmit information (such as a block) to the blockchain node 10b according to the 

node identifier 117.116.189.145, and the blockchain node 10b may determine that the information 

is transmitted by the blockchain node 10a according to the node identifier 117.114.151.174. 

[0028] In the blockchain, before a block is uploaded, the consensus nodes in the blockchain 

network need to perform consensus on the block, and the block can be added to the blockchain after 

a consensus is reached. It will be appreciated that in a case that the blockchain is applied to some 

scenarios of government or commercial organizations, not all participating nodes (that is, the 

blockchain nodes in the foregoing blockchain node system) in the blockchain have sufficient 

resources and necessity to become consensus nodes of the blockchain. For example, in the 

blockchain node system shown in FIG. 1, the blockchain node 10a, the blockchain node 10b, the 

blockchain node 10c, and the blockchain node 10d may serve as consensus nodes in the blockchain 

node system. The consensus nodes in the blockchain node system participate in consensus, that is, 

perform consensus on a block (including a batch of transactions), including generating a block and 

voting on a block. Non-consensus nodes do not participate in consensus, but help propagate the 

block, a voting message, mutual synchronization states, and the like. 

[0029] It will be appreciated that a connection mode of the foregoing data connection is not 

defined, the data connection may be a direct or indirect connection in a wired communication mode, 

or in a wireless communication mode, or in other connection modes, which is not defined herein. 

[0030] It will be appreciated that the blockchain-based data processing method according to 

the embodiments of this application may be performed by a computer device, and the computer 

device includes, but is not limited to, the foregoing blockchain node (may be a terminal or server). 

The foregoing server may be an independent physical server, or may also be a server cluster or 

distributed system composed of a plurality of physical servers, or may also be a cloud server 

providing basic cloud computing services such as a cloud service, a cloud database, cloud 

computing, a cloud function, cloud storage, a network service, cloud communication, a middleware 

service, a domain name service, a security service, a content delivery network (CDN), and a big 
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data and artificial intelligence platform. The foregoing terminal may be, but is not limited to, a 

smart phone, a tablet computer, a notebook computer, a desktop computer, a smart speaker, a smart 

watch, an on board terminal, or the like. 

[0031] It will be appreciated that the embodiments of this application may be applied to 

various scenarios, which include, but are not limited to, scenarios such as smart transport and 

assistant driving. The blockchain node system may perform consensus on some driving behavior 

data, road trajectory data, and the like that are transmitted by the on board terminal, and upload and 

store the data after a consensus is reached. 

[0032] The blockchain-based data processing method according to the embodiments of this 

application may be applied to the blockchain node system shown in FIG. 1. As shown in FIG. 1, 

during operation of the blockchain node (such as the blockchain node 10a) in the blockchain node 

system, data will be stored in a database of a drive, an access speed of the blockchain node 10a to 

an internal memory is much faster than an access speed of the blockchain node 10a to the drive, 

because the blockchain node 10a may allocate an internal memory region as a total cache region of 

the blockchain to cache some data that needs to be accessed frequently in the blockchain. The 

blockchain node 10a may perform further delicacy management on the total cache region, and 

divide the total cache region into at least two cache regions. Each cache region stores different types 

of data, and a cache eviction mechanism for each cache region is independent of each other. The 

cache eviction mechanism is used for evicting partial data in a cache region to release the cache 

region occupied by the data in a case that an available cache capacity corresponding to the cache 

region is insufficient, that is, the data in the cache region is evicted without affecting data in other 

cache regions. The blockchain node 10a may allocate a cache region for a target custom contract in 

the blockchain. Specifically, after acquiring a cache application instruction for a target custom 

contract, the blockchain node 10a may create a cache region associated with the target custom 

contract in the total cache region according to custom cache creation parameters in the cache 

application instruction. The cache region associated with the target custom contract stores cached 

contract data corresponding to the target custom contract only. 

[0033] When receiving to-be-cached contract data corresponding to the target custom 

contract, the blockchain node 10a will search for the cache region associated with the target custom 

contract in the at least two cache regions, and take the cache region as a target cache region. The 

blockchain node 10a will store the to-be-cached contract data into the target cache region in a case 

that an available cache capacity of the target cache region is greater than a to-be-cached capacity 

that is required by the to-be-cached contract data; and evict cached contract data in the target cache 
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region according to the cache eviction mechanism for the target cache region to obtain a new 

available cache capacity in a case that the available cache capacity of the target cache region is less 

than the to-be-cached capacity of the to-be-cached contract data, and finally store the to-be-cached 

contract data into the target cache region according to the new available cache capacity. It will be 

appreciated that the new available cache capacity needs to be greater than the to-be-cached 

capacity. 

[0034] Further, referring to FIG. 2a and FIG. 2b, FIG. 2a and FIG. 2b are schematic 

diagrams of scenes of blockchain-based data processing according to embodiments of this 

application. A blockchain node 20 shown in FIG. 2a may be any blockchain node in the blockchain 

node system in the foregoing embodiment corresponding to FIG. 1, such as the blockchain node 

10b. An internal memory of the blockchain node 20 includes a total cache region 22 used for storing 

data related to a blockchain. As shown in FIG. 2a, the total cache region 22 may include at least two 

cache regions. Different cache regions may be used for storing different types of data. For example, 

the total cache region 22 includes a cache region 221 and a cache region 222. The cache region 221 

may be a cache region associated with a custom contract. The custom contract refers to a contract 

for which a separate cache region is allocated. The cache region 221 may be mapped with a contract 

identifier 1, which indicates that the cache region 221 is associated with a custom contract A of 

which a contract identifier is the contract identifier 1. The cache region 221 is used for storing 

cached contract data of the custom contract A. The contract identifier may be a contract name. The 

cache region 222 may be a cache region associated with a general-purpose contract. In the 

blockchain, all contracts that are not associated with specified cache regions are general-purpose 

contracts. The cache region 222 is used for storing cached contract data of the general-purpose 

contract. There may be a plurality of general-purpose contracts. Therefore, the cache region 222 

may store cached contract data respectively corresponding to contract identifiers of the plurality of 

general-purpose contracts. 

[0035] As shown in FIG. 2a, the blockchain node 20 acquires a cache application instruction 

21 for a custom contract B. The cache application instruction 21 includes custom cache creation 

parameters, which include a contract identifier, assumed to be a contract identifier 2, of the custom 

contract B, and also include a pre-allocated cache capacity of the custom contract B. The cache 

application instruction 21 may be obtained by the blockchain node 20 by executing a cache 

application contract according to a cache application request. The cache application request may be 

initiated by any blockchain node (such as the blockchain node 10c in the blockchain node system in 

the foregoing embodiment corresponding to FIG. 1) in the blockchain node system. First a 

blockchain node generates the to-be-uploaded cache application instruction 21 based on the cache 
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application request and the cache application contract, then the blockchain node system will 

perform consensus on the to-be-uploaded cache application instruction 21, and the blockchain node 

determines whether to execute the cache application instruction 21 after a consensus is reached. It 

will be appreciated that the cache application instruction 21 is used for instructing the blockchain 

node 20 to allocate a cache region corresponding to the pre-allocated cache capacity for the custom 

contract B in the total cache region 22. However, in some cases, not all contracts in the blockchain 

nodes need to be allocated with cache regions. Therefore, in an embodiment, a cache application 

condition may be set, and the blockchain node 20 needs to first determine whether the cache 

application instruction 21 satisfies the cache application condition and then execute the cache 

application instruction 21. The cache application condition may be set according to the actual 

situation. For example, the cache application condition is that the cache application instruction 21 

needs to be approved by N blockchain node system developers, and N is an integer, which is not 

defined herein. The cache application condition is used to avoid a situation where a large number of 

contracts are maliciously created to generate a huge cache, which will cause system crash. As 

shown in FIG. 2a, in a case that the cache application instruction 21 satisfies the cache application 

condition, the blockchain node 20 may create a cache region 223 associated with the custom 

contract B in the total cache region 22, and the cache region 223 is mapped with the contract 

identifier 2 of the custom contract B. In a case that the cache application instruction 21 does not 

satisfy the cache application condition, the blockchain node 20 does not execute the cache 

application instruction 21, that is, does not create the cache region 223 associated with the custom 

contract B in the total cache region 22. 

[0036] Further, referring to FIG. 2b, as shown in FIG. 2b, when receiving to-be-cached 

contract data 23 corresponding to the custom contract B, the blockchain node 20 needs to first find 

out the cache region 223 associated with the custom contract B from the total cache region 22. The 

blockchain node 22 may accurately find out the cache region 223 according to a mapping 

relationship between the contract identifier 22 in the to-be-cached contract data 23 and the cache 

region 223. Then, the blockchain node 20 needs to determine whether an available cache in the 

cache region 223 is sufficient, that is, whether an available cache capacity of the cache region 223 is 

less than a to-be-cached capacity of the to-be-cached contract data 23. In a case that the available 

cache capacity of the cache region 223 is not less than the to-be-cached capacity of the to-be-cached 

contract data 23, the blockchain node 20 may directly store the to-be-cached contract data 23 into 

the cache region 223. In a case that the available cache capacity of the cache region 223 is less than 

the to-be-cached capacity of the to-be-cached contract data 23, the blockchain node will evict 

cached contract data in the cache region 223 according to a cache eviction mechanism for the cache 
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region 223, that is, release partial cached contract data, to obtain a new available cache capacity of 

the cache region 223. It will be appreciated that the new available cache capacity is greater than the 

to-be-cached capacity. Finally, the blockchain node 20 may store the to-be-cached contract data 23 

into the cache region 223 according to the new available cache capacity. 

[0037] According to the embodiments of this application, the total cache region is divided 

into a plurality of cache regions, and these cache regions are subjected to delicacy management, that 

is, one cache region may be separately specified for each contract, and the size of each cache region 

may be configured as needs. Thus, data of a long-term hot contract and a short-term hot contract 

may coexist in the blockchain, and caches of different contracts do not affect each other. Therefore, 

data frequently used by the blockchain node may be found out from the caches, avoiding the low 

data access efficiency caused by accessing the data of the long-term hot contract in the database of 

the drive according to the cache eviction mechanism, improving the access efficiency of the data of 

the long-term hot contract and the short-term hot contract, and improving the overall performance 

of the blockchain. 

[0038] Further, referring to FIG. 3, FIG. 3 is a schematic flowchart of a blockchain-based 

data processing method according to an embodiment of this application. The data processing 

method may be performed by a blockchain node (such as any blockchain node in the foregoing 

blockchain node system shown in FIG. 1). The following description is made by taking a case 

where the blockchain-based data processing method is performed by a blockchain node as an 

example. The blockchain-based data processing method may include at least the following steps 

S101 to S104. 

[0039] S101: Acquire a cache application instruction for a target custom contract, and create 

a cache region associated with the target custom contract in a total cache region according to 

custom cache creation parameters in the cache application instruction, the total cache region 

including at least two cache regions, and a cache eviction mechanism for each cache region in the 

total cache region being independent of each other. 

[0040] Specifically, the cache application instruction is used for instructing the blockchain 

node to allocate a corresponding cache region in the total cache region for the target custom 

contract. The total cache region refers to a partial internal memory region that is separated by the 

blockchain node from an internal memory region, and is used for temporarily storing hot data 

corresponding to a blockchain. The hot data refers to data that needs to be frequently accessed by 

the blockchain node during working, such as system configuration data, contract data, recent 

transaction data, and the like. To reduce the interaction between different hot data, the blockchain 
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node may divide the total cache region into at least two cache regions, and different cache regions 

are used for storing different hot data. For example, the at least two cache regions may include a 

custom contract cache region, and the custom contract cache region is used for storing cached 

contract data corresponding to a custom contract that is associated with the custom contract cache 

region only. The at least two cache regions may include a general-purpose contract cache region, 

the general-purpose contract cache region is used for storing cached contract data respectively 

corresponding to one or more general-purpose contracts, and the general-purpose contract refers to 

a contract that is not associated with a custom contract cache region. The at least two cache regions 

may further include a block cache region, and the block cache region is used for storing cached 

block data corresponding to a to-be-uploaded block that is not written into a blockchain ledger. The 

at least two cache regions may further include a transaction cache region, and the transaction cache 

region is used for storing cached transaction data corresponding to a to-be-uploaded transaction that 

is not written into the blockchain ledger. The at least two cache regions may further include a 

system cache region, and the system cache region is used for storing cached contract data 

respectively corresponding to one or more system contracts, such as configuration parameters of a 

blockchain node system. Types of the cache regions may be set according to actual functions of the 

blockchain node system, which will not be defined herein. 

[0041] Specifically, among contracts used by the blockchain node system, some contracts 

may become hot contracts and will be frequently accessed and used by the blockchain node in the 

blockchain node system. To improve the data access efficiency of the blockchain node and the 

performance of the blockchain node system, these contracts may be taken as custom contracts and 

associated with specific cache regions in the total cache region, and the cache region associated 

with the custom contract is used for storing contract data of the custom contract only. 

[0042] In an embodiment, a specific implementation process of acquiring the cache 

application instruction for the target custom contract by the blockchain node may be as follows. The 

blockchain node acquires a cache application request, and the cache application request includes a 

cache application contract identifier and custom cache creation parameters associated with the 

target custom contract. Then, the blockchain node invokes a cache application contract indicated by 

the cache application contract identifier in the cache application request, and executes, in a contract 

virtual machine, the cache application contract according to the custom cache creation parameters to 

obtain the cache application instruction for the target custom contract. The cache application 

instruction includes the custom cache creation parameters. The custom cache creation parameters 

may include a contract identifier and a pre-allocated cache capacity of the target custom contract. 

Therefore, a specific implementation process of creating the cache region associated with the target 
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custom contract in the total cache region according to the custom cache creation parameters in the 

cache application instruction may be as follows. A pre-allocated cache region corresponding to the 

pre-allocated cache capacity is acquired from the total cache region. The pre-allocated cache region 

and the contract identifier of the target custom contract are mapped to obtain a cache region 

associated with the target custom contract. 

[0043] Specifically, to avoid system crash caused by malicious behavior of applying for a 

cache region for a large number of contracts, the blockchain node needs to determine whether the 

cache application instruction satisfies a cache application condition before executing the cache 

application instruction. In an embodiment, in a case that a consensus on the cache application 

instruction is reached in a consensus network, the blockchain node may acquire one or more cache 

approval results for the cache application instruction through a cache approval component. Each 

cache approval result is data on which a consensus is reached in the consensus network. Then, in a 

case that among the one or more cache approval results, the number of cache approval results 

indicating that cache approval succeeds exceeds an approval threshold value, it is determined that 

the cache application instruction satisfies the cache application condition. The cache approval 

results may be determined by a developer of the blockchain node system. 

[0044] S102: Search for the cache region associated with the target custom contract in the at 

least two cache regions and take the cache region as a target cache region in a case that 

to-be-cached contract data corresponding to the target custom contract is received. 

[0045] Specifically, it can be seen from the above that when creating the cache region 

associated with the target custom contract, the blockchain node may map the cache region and the 

contract identifier of the target custom contract. Therefore, the blockchain node may search for the 

target cache region according to a mapping relationship between the contract identifier of the target 

custom contract and the cache region associated with the target custom contract. 

[0046] S103: Evict cached contract data in the target cache region according to the cache 

eviction mechanism for the target cache region to obtain a new available cache capacity in a case 

that an available cache capacity of the target cache region is less than a to-be-cached capacity of the 

to-be-cached contract data, the new available cache capacity being greater than the to-be-cached 

capacity. 

[0047] Specifically, a cache capacity corresponding to each cache region in the blockchain 

node is limited, the blockchain node will release partial cached contract data that is stored in the 

target cache region according to the cache eviction mechanism for the target cache region to obtain 

a new available cache capacity in a case that the available cache capacity of the target cache is 
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insufficient. It will be appreciated that the new available cache capacity needs to be greater than the 

to-be-cached capacity corresponding to the to-be-cached contract data. 

[0048] In an embodiment, a specific implementation process of evicting the cached contract 

data in the target cache region according to the cache eviction mechanism for the target cache 

region to obtain the new available cache capacity may be as follows. The blockchain node may 

acquire a first access record list corresponding to the target cache region. Then, the blockchain node 

takes cached contract data whose recent data access time is the earliest as to-be-evicted target 

contract data in the target cache region. Finally, the blockchain node releases the to-be-evicted 

target contract data, and takes an available cache capacity of the target cache region from which the 

to-be-evicted target contract data is released as a new available cache capacity. The first access 

record list includes the recent data access time respectively corresponding to at least two pieces of 

cached contract data, and the at least two pieces of cached contract data are stored in the target 

cache region, that is, are cached contract data corresponding to the target custom contract. For 

example, a blockchain node A may create an access record list C (that is, the first access record list) 

for a cache region B associated with a custom contract m, the cache region B stores cached contract 

data b1, cached contract data b2, and cached contract data b3, the access record list C may store the 

recent data access time of the cached contract data b1 by the blockchain node A, that is, the last 

time when the blockchain node A accessed the cached contract data b1, and the access record list C 

may further store the recent data access time of the cached contract data b2 by the blockchain node 

A and the recent data access time of the cached contract data b3 by the blockchain node A. It is 

assumed that the recent data access time of the cached contract data b1 by the blockchain node A is 

9:21, the recent data access time of the cached contract data b2 by the blockchain node A is 9:19, 

and the recent data access time of the cached contract data b3 by the blockchain node A is 9:22. In a 

case that the blockchain node A receives to-be-cached contract data b4 corresponding to the custom 

contract m, the cache region B is the target cache region, and an available cache capacity of the 

cache region B is insufficient, the blockchain node A will search the access record list C to 

determine cached contract data whose recent data access time is the earliest, that is, the cached 

contract data b2, take the cached contract data b2 as the to-be-evicted target contract data, and 

release the cached contract data b2. However, it will be appreciated that in a case that the cache 

region B is still insufficient to store the to-be-cached contract data b4 after the blockchain node A 

releases the cached contract data b2, the blockchain node A will acquire cached contract data whose 

recent data access time is the earliest from the remaining cached contract data in the cache region B, 

take the cached contract data as new to-be-evicted target contract data, and release the new 
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to-be-evicted target contract data until a new available cache capacity of the cache region B is 

sufficient to store the to-be-cached contract data b4. 

[0049] In an embodiment, a specific implementation process of evicting the cached contract 

data in the target cache region according to the cache eviction mechanism for the target cache 

region to obtain the new available cache capacity may be as follows. The blockchain node may 

acquire a second access record list corresponding to the target cache region. Then, the blockchain 

node takes cached contract data with the least number of data accesses as to-be-evicted target 

contract data. Finally, the blockchain node releases the to-be-evicted target contract data, and takes 

an available cache capacity of the target cache region from which the to-be-evicted target contract 

data is released as a new available cache capacity. The second access record list includes the 

number of data accesses respectively corresponding to at least two pieces of cached contract data 

within a target time period. The at least two pieces of cached contract data are stored in the target 

cache region, that is, are cached contract data corresponding to the target custom contract. The 

target time period usually refers to a recent period of time, such as the last five minutes, the last ten 

minutes, and the last hour. The number of data accesses of the cached contract data within the target 

time period is recorded, which may reflect the recent access frequency of the cached contract data. 

For example, a blockchain node D may create an access record list F (that is, the second access 

record list) for a cache region E associated with a custom contract n, the cache region E stores 

cached contract data e1, cached contract data e2, and cached contract data e3, and the access record 

list F may store the number of data accesses of the cached contract data e1 by the blockchain node 

D within a target time period, the number of data accesses of the cached contract data e2 by the 

blockchain node D within the target time period, and the number of data accesses of the cached 

contract data e3 by the blockchain node D within the target time period. It is assumed that the 

number of data accesses of the cached contract data e1 by the blockchain node D within the last 

hour is 10, the number of data accesses of the cached contract data e2 by the blockchain node D 

within the last hour is 50, and the number of data accesses of the cached contract data e3 by the 

blockchain node D within the last hour is 1. In a case that the blockchain node D receives 

to-be-cached contract data e4 corresponding to the custom contract n, the cache region E is the 

target cache region, and an available cache capacity of the cache region E is insufficient, the 

blockchain node D will search the access record list F to determine cached contract data with the 

least number of data accesses within the last hour, that is, the cached contract data e3, take the 

cached contract data e3 as the to-be-evicted target contract data, and release the cached contract 

data e3. However, it will be appreciated that in a case that the cache region E is still insufficient to 

store the to-be-cached contract data e4 after the blockchain node D releases the cached contract data 



 16  

e3, the blockchain node D will acquire cached contract data with the least number of data accesses 

within the target time period from the remaining cached contract data in the cache region E, take the 

cached contract data as new to-be-evicted target contract data, and release the new to-be-evicted 

target contract data until a new available cache capacity of the cache region E is sufficient to store 

the to-be-cached contract data e4. 

[0050] In an embodiment, a specific implementation process of evicting the cached contract 

data in the target cache region according to the cache eviction mechanism for the target cache 

region to obtain the new available cache capacity may be as follows. The blockchain node may 

acquire a data storage record list corresponding to the target cache region. Then, the blockchain 

node takes cached contract data with the earliest data cache time as to-be-evicted target contract 

data in the target cache region. Finally, the blockchain node releases the to-be-evicted target 

contract data, and takes an available cache capacity of the target cache region from which the 

to-be-evicted target contract data is released as a new available cache capacity. The data storage 

record list includes the data cache time respectively corresponding to at least two pieces of cached 

contract data. The at least two pieces of cached contract data are stored in the target cache region, 

that is, are cached contract data corresponding to the target custom contract. For example, a 

blockchain node G may create a data storage record list I for a cache region H associated with a 

custom contract 1, the cache region H stores cached contract data h1, cached contract data h2, and 

cached contract data h3, and the data storage record list I may store the data cache time when the 

cached contract data h1, the cached contract data h2, and the cached contract data h3 are 

respectively stored into the cache region H. It is assumed that the data cache time when the 

blockchain node G stores the cached contract data h1 into the cache region H is 9:21, the data cache 

time when the blockchain node G stores the cached contract data h2 into the cache region H is 9:19, 

and the data cache time when the blockchain node G stores the cached contract data h3 into the 

cache region H is 9:22. In a case that the blockchain node G receives to-be-cached contract data h4 

corresponding to the custom contract 1, the cache region H is the target cache region, and an 

available cache capacity of the cache region H is insufficient, the blockchain node G will search the 

data storage record list I to determine cached contract data with the earliest data cache time, that is, 

the cached contract data h2, take the cached contract data h2 as the to-be-evicted target contract 

data, and release the cached contract data h2. However, it will be appreciated that in a case that the 

cache region H is still insufficient to store the to-be-cached contract data h4 after the blockchain 

node G releases the cached contract data h2, the blockchain node G will acquire cached contract 

data with the earliest data cache time from the remaining cached contract data in the cache region 

H, take the cached contract data as new to-be-evicted target contract data, and release the new 
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to-be-evicted target contract data until a new available cache capacity of the cache region H is 

sufficient to store the to-be-cached contract data h4. 

[0051] S104: Store the to-be-cached contract data into the target cache region according to 

the new available cache capacity. 

[0052] Specifically, the blockchain node stores the to-be-cached contract data into the 

corresponding target cache region. 

[0053] According to the method provided in the embodiments of this application, a cache 

application instruction for a target custom contract may be acquired, and a cache region associated 

with the target custom contract is created in a total cache region according to custom cache creation 

parameters in the cache application instruction. Then, when to-be-cached contract data 

corresponding to the target custom contract is received, the cache region associated with the target 

custom contract is found out from at least two cache regions and taken as a target cache region. In a 

case that an available cache capacity of the target cache region is less than a to-be-cached capacity 

of the to-be-cached contract data, cached contract data in the target cache region is evicted 

according to a cache eviction mechanism for the target cache region to obtain a new available cache 

capacity, and finally the to-be-cached contract data is stored into the target cache region according 

to the new available cache capacity. The total cache region includes the at least two cache regions, 

and a cache eviction mechanism for each cache region is independent of each other. The new 

available cache capacity is greater than the to-be-cached capacity. According to the method 

provided in the embodiments of this application, a dedicated cache region may be allocated for a 

contract in a blockchain system, the cache region is used for storing cached contract data of the 

contract only, and if a cache is insufficient, only the cached contract data in the cache region is 

evicted according to an eviction mechanism without affecting cached contract data of other 

contracts. Therefore, a dedicated cache region may be allocated for a contract that needs to be 

frequently accessed in a blockchain, preventing cached contract data corresponding to the contract 

from being affected by cached contract data of other contracts and being evicted, preventing a 

blockchain node from frequently acquiring data corresponding to the contract from a drive, and 

improving the data access efficiency of the blockchain node. 

[0054] Further, referring to FIG. 4, FIG. 4 is a schematic diagram of a scene of custom 

cache approval according to an embodiment of this application. A blockchain node system 40 

shown in FIG. 4 may be the blockchain node system in the foregoing embodiment corresponding to 

FIG. 1. A blockchain node 40a corresponding to a contract developer A shown in FIG. 4 may be 

any blockchain node in the blockchain node system in the foregoing embodiment corresponding to 
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FIG. 1. For example, the blockchain node 40a may be the blockchain node 10a in FIG. 1. A 

blockchain node 40b corresponding to a chain developer B shown in FIG. 4, a blockchain node 40c 

corresponding to a chain developer C, and a blockchain node 40n corresponding to a chain 

developer N are any blockchain node in the blockchain node system in the foregoing embodiment 

corresponding to FIG. 1. For example, the blockchain node 40b may be the blockchain node 10b in 

FIG. 1, the blockchain node 40c may be the blockchain node 10c in FIG. 1, and the blockchain node 

40n may be the blockchain node 10d in FIG. 1. It will be appreciated that the blockchain node 40a, 

the blockchain node 40b, the blockchain node 40c, and the blockchain node 40d are blockchain 

nodes in the blockchain node system 40, and need to complete the consensus and upload process of 

a blockchain as other blockchain nodes in the blockchain node system. The contract developer may 

publish a contract that may be executed by the blockchain nodes in the blockchain. The chain 

developers may manage and modify an underlying architecture and a logic of the blockchain. 

[0055] As shown in FIG. 4, the contract developer A may write a contract X through the 

blockchain node 40a, deploy the contract X, and transmit a transaction request 41 for deploying the 

contract X to the blockchain node system 40. The blockchain nodes in the blockchain node system 

40 will perform consensus and uploading on the transaction request 41 for deploying the contract X, 

and each blockchain node in the blockchain node system 40 will write the contract X into the 

blockchain in a case that a consensus on the transaction request 41 for deploying the contract X is 

reached in the blockchain node system 40. In a case that the contract X is a general-purpose 

contract, and any blockchain node in the blockchain node system 40 needs to write contract data 

corresponding to the contract X into a cache when working, the blockchain node will only write the 

contract data corresponding to the contract X together with other general-purpose contracts into a 

general-purpose contract cache region. In a case that the contract X is a hot contract in the 

blockchain, the blockchain node needs to frequently access contract data corresponding to the 

contract X, and contract data corresponding to other general-purpose contracts in the 

general-purpose contract cache region is increased, a cache eviction mechanism is easily triggered 

to evict the contract data corresponding to the contract X, the blockchain node needs to acquire the 

contract data corresponding to the contract X from a database again, resulting in the low data access 

efficiency of the blockchain node. Therefore, the contract developer A may initiate a transaction 

request 42 (that is, the cache application request in the foregoing embodiment corresponding to 

FIG. 3) for applying for a cache for the contract X through the blockchain node 40a, after receiving 

the transaction request 42 for applying for a cache for the contract X, the blockchain node system 

40 will perform consensus and uploading on the transaction request 42 for applying for a cache for 

the contract X, and each blockchain node in the blockchain node system 40 will execute the 
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transaction request 42 to obtain a cache application instruction in a case that a consensus on the 

transaction request 42 for applying for a cache for the contract X is reached in the blockchain node 

system 40. 

[0056] In an embodiment, before executing the cache application instruction, the blockchain 

node needs to first determine whether the cache application instruction satisfies a cache application 

condition, that is, whether more than M chain developers agree to allocate a custom contract cache 

region for the contract X. It is assumed that there are a total of L chain developers, M and L are 

positive integers, and M needs to be less than or equal to L. As shown in FIG. 4, the chain 

developer B agrees to allocate a custom contract cache region for the contract X, and thus transmits 

a transaction request 43 for cache approval to the blockchain node system 40 through the 

blockchain node 40b. The blockchain node system 40 will perform consensus and uploading on the 

transaction request 43 for cache approval, and execute the transaction request 43 for cache approval 

to determine that the number of cache approval results indicating that cache approval succeeds is 1 

in a case that a consensus on the transaction request 43 for cache approval is reached in the 

blockchain node system 40. Similarly, the chain developer C, …, and the chain developer N may 

respectively transmit a transaction request for cache approval through a corresponding blockchain 

node, and the blockchain node system 40 will execute the transaction request for cache approval to 

obtain a corresponding cache approval result after a consensus on the transaction request for cache 

approval is reached each time. In a case that the blockchain node system 40 determines that the 

number of cache approval results indicating that cache approval succeeds exceeds M, each 

blockchain node in the blockchain node system 40 may allocate a custom contract cache region for 

the contract X according to the cache application instruction. Optionally, the transaction request 42 

for applying for a cache for the contract X may be included in the transaction request 41 for 

deploying the contract X, that is, the contract developer may apply for the allocation of a cache for 

the contract X while deploying the contract X without initiating two transaction requests. 

[0057] According to the method provided in the embodiments of this application, for any 

contract in a blockchain, a contract developer may apply for the allocation of a custom contract 

cache region for the contract, and the custom contract cache region is used for storing cached 

contract data corresponding to the contract only. Therefore, cached contract data corresponding to 

other contracts in the blockchain will not affect the cached contract data corresponding to the 

contract. A custom contract cache region is allocated for a contract that needs to be frequently 

accessed in the blockchain, which can prevent cached contract data corresponding to the contract 

that needs to be frequently accessed from being evicted, preventing a blockchain node from 
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frequently accessing a drive to acquire required data, and improving the data access efficiency of 

the blockchain node. 

[0058] Further, referring to FIG. 5, FIG. 5 is a schematic flowchart of a blockchain-based 

data processing method according to an embodiment of this application. The blockchain-based data 

processing method may be performed by a blockchain node (such as any blockchain node in the 

blockchain node system in the foregoing embodiment corresponding to FIG. 1). The following 

description is made by taking a case where the blockchain-based data processing method is 

performed by a blockchain node as an example. The blockchain-based data processing method may 

include at least the following steps S201 and S202. 

[0059] Step S201: Receive a data query request through a cache routing component, the data 

query request including a contract identifier of a to-be-executed contract. 

[0060] Specifically, a blockchain node in a blockchain may invoke a contract (that is, a 

smart contract) deployed in the blockchain by initiating a transaction request. Because the 

blockchain may include one or more contracts, different contracts may be distinguished through 

contract identifiers. The contract identifier may be an identity document, a contract name, or the 

like. The transaction request initiated by the blockchain node may carry a contract identifier of a 

contract to specify a smart contract that needs to be operated by the blockchain. In a case that the 

blockchain node in the blockchain needs to execute the transaction request, the blockchain node 

needs to first acquire corresponding data, and generates a data query request according to the 

contract identifier in the transaction request, and after receiving the data query request, the cache 

routing component in the blockchain node may determine a to-be-executed contract of which data 

needs to be acquired according to the contract identifier in the data query request. 

[0061] Step S202: Search for queried cached data associated with the contract identifier of 

the to-be-executed contract in at least two cache regions in a total cache region through the cache 

routing component. 

[0062] Specifically, a total cache region of the blockchain node may include at least two 

cache regions, different cache regions are used for storing different data, the size of each cache 

region may be different, and a configured cache eviction mechanism may also be different. It can be 

seen from the above that contracts in the blockchain correspond to unique contract identifiers, and 

thus a mapping relationship between a contract identifier of a contract and a cache region for storing 

the contract may be recorded in the cache routing component. For example, a contract O is stored in 

a cache region P, a contract identifier of the contract O may have a mapping relationship with the 

cache region P, and the blockchain node may quickly determine that a cache region for storing the 
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contract O is the cache region P according to the mapping relationship between the contract 

identifier of the contract O and the cache region P. When receiving a routing query request, the 

cache routing component may search for queried cached data associated with the contract identifier 

of the to-be-executed contract according to the contract identifier of the to-be-executed contract. 

[0063] For ease of understanding, referring to FIG. 6, FIG. 6 is a schematic framework 

diagram of a blockchain multi-cache implementation according to an embodiment of this 

application. A blockchain node may divide a blockchain cache (that is, the foregoing total cache 

region) into a plurality of caches (that is, the foregoing cache regions), and manage the plurality of 

caches through a cache management unit. As shown in FIG. 6, the cache management unit includes 

a cache routing unit (that is, the cache routing component in the foregoing embodiment 

corresponding to FIG. 3) and a cache approval unit (that is, the cache approval component in the 

foregoing embodiment corresponding to FIG. 3). The cache routing unit is configured to find out a 

corresponding cache according to a contract name (that is, the foregoing contract identifier) in a 

query request (that is, the data query request in the foregoing embodiment corresponding to FIG. 5), 

and search for target data (that is, the queried cached data in the foregoing embodiment 

corresponding to FIG. 5) in the cache. The cache approval unit is configured to manage cache 

allocation for contracts to avoid a situation where a large number of contracts are maliciously 

created to generate a huge cache, which will cause the system to crash. In this application, a cache 

application contract and an application programming interface (API) are added to a blockchain, a 

target contract owner (that is, the contract developer in the foregoing embodiment corresponding to 

FIG. 4) may invoke the cache application contract via the interface and take a target contract name 

and the cache size as interface invocation parameters when applying, and a custom cache for the 

target contract is generated after the cache application contract is approved by N system developers 

(that is, the chain developers in the foregoing embodiment corresponding to FIG. 4). 

[0064] In an embodiment, at least two cache regions may include a general-purpose contract 

cache region and N custom contract cache regions. N is an integer greater than or equal to 0. The 

general-purpose contract cache region includes cached contract data respectively corresponding to 

one or more general-purpose contracts. Cached contract data stored in one custom contract cache 

region corresponds to a custom contract associated with the custom contract cache region. Creation 

of the custom contract cache region may refer to the description of step S101 in the foregoing 

embodiment corresponding to FIG. 3, or may also refer to the description of the scene in the 

foregoing embodiment corresponding to FIG. 4. In this case, a specific implementation process of 

searching for the queried cached data associated with the contract identifier of the to-be-executed 

contract in the at least two cache regions through the cache routing component may be as follows. 
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Custom contract identifiers corresponding to custom contracts associated with the N custom 

contract cache regions are acquired through the cache routing component. The contract identifier of 

the to-be-executed contract is searched for in the custom contract identifiers. In a case that a custom 

contract identifier that is the same as the contract identifier of the to-be-executed contract is found 

out from the custom contract identifiers, queried cached data associated with the contract identifier 

of the to-be-executed contract is searched for in a custom contract cache region that is associated 

with a custom contract corresponding to the contract identifier of the to-be-executed contract 

through the cache routing component. In a case that the custom contract identifier that is the same 

as the contract identifier of the to-be-executed contract is not found out from the custom contract 

identifiers, queried cached data associated with the contract identifier of the to-be-executed contract 

is searched for in the general-purpose contract cache region through the cache routing component. 

Referring to FIG. 6 again, as shown in FIG. 6, the blockchain cache (that is, a total cache region) 

includes a general-purpose contract cache (that is, a general-purpose contract cache region) and a 

custom contract cache (that is, a custom contract cache region). The custom contract cache includes 

one or more custom contract caches. It is assumed that the custom contract cache includes two 

custom contract caches, that is, a custom contract cache 1 associated with a contract A and a custom 

contract cache 2 associated with a contract B. In this case, in the blockchain node, cached contract 

data corresponding to the contract A is stored in the custom contract cache 1, cached contract data 

corresponding to the contract B is stored in the custom contract cache 2, and cached contract data 

corresponding to other contracts, such as a contract C and a contract D, in the blockchain will be 

stored in the general-purpose contract cache. In this case, a mapping relationship between a contract 

identifier of the contract A and the custom contract cache 1 and a mapping relationship between a 

contract identifier of the contract B and the custom contract cache 2 will be recorded in the cache 

routing unit. After acquiring the contract identifier of the to-be-executed contract from the data 

query request, the cache routing unit may acquire custom contract identifiers corresponding to 

custom contracts, that is, the contract identifier of the contract A and the contract identifier of the 

contract B, and search for the contract identifier of the to-be-executed contract in the custom 

contract identifiers. In a case that the contract identifier of the to-be-executed contract is the same as 

a certain custom contract identifier, for example, the contract identifier of the to-be-executed 

contract is the same as the contract identifier of the contract A, the cache routing unit will determine 

to search for queried cached data associated with the contract identifier of the to-be-executed 

contract in the custom contract cache 1. In a case that the contract identifier of the to-be-executed 

contract is different from the custom contract identifiers, it is indicated that the to-be-executed 

contract is a general-purpose contract, and the cache routing unit will search for queried cached data 
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associated with the contract identifier of the to-be-executed contract in the general-purpose contract 

cache. 

[0065] The blockchain node allows to customize a cache for a specified contract, including 

the cache size, an eviction mechanism (that is, the foregoing cache eviction mechanism), and the 

like. The eviction mechanism may be a least recently used (LRU) cache, a least frequently used 

cache, a first-in-first-out (FIFO) cache, or the like. The LRU cache refers to that if a piece of data 

has not been accessed in a recent period of time, it is unlikely that the data will be accessed in the 

future. That is, when the limited space is full of data, data that has not been accessed for the longest 

time needs to be evicted. The LFU cache refers to that if a piece of data has been rarely used in a 

recent period of time, it is unlikely that the data will be used in the future. The FIFO cache refers to 

that if a piece of data has been first cached, the data needs to be evicted first. 

[0066] In an embodiment, the data query request further includes a to-be-executed 

transaction for invoking the to-be-executed contract. The at least two cache regions further include 

a block cache region and a transaction cache region. The block cache region is used for storing 

cached block data corresponding to a to-be-uploaded block that is not written into a blockchain 

ledger. The transaction cache region is used for storing cached transaction data corresponding to a 

to-be-uploaded transaction that is not written into the blockchain ledger. In this case, a specific 

implementation process of searching for the queried cached data associated with the contract 

identifier of the to-be-executed contract in the at least two cache regions through the cache routing 

component may be as follows. In the cache routing component, the cached transaction data in the 

transaction cache region is traversed according to the contract identifier of the to-be-executed 

contract and the to-be-executed transaction. In a case that cached transaction data associated with 

the contract identifier of the to-be-executed contract and the to-be-executed transaction is traversed 

in the transaction cache region, the traversed cached transaction data is taken as the queried cached 

data. In a case that the cached transaction data associated with the contract identifier of the 

to-be-executed contract and the to-be-executed transaction is not traversed in the transaction cache 

region, in the cache routing component, the cached block data in the block cache region is traversed 

according to the contract identifier of the to-be-executed contract and the to-be-executed 

transaction. In a case that cached block data associated with the contract identifier of the 

to-be-executed contract and the to-be-executed transaction is traversed in the block cache region, 

the traversed cached block data is taken as the queried cached data. In a case that the cached block 

data associated with the contract identifier of the to-be-executed contract and the to-be-executed 

transaction is not traversed in the block cache region, the queried cached data associated with the 

contract identifier of the to-be-executed contract is acquired from a blockchain database. 
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[0067] Referring to FIG. 6 again, the blockchain cache may further include a block cache 

(that is, a block cache region) and a transaction cache (a transaction cache region). The block cache 

is used for caching a recent block to improve the block synchronization speed of the blockchain 

nodes. The transaction cache is used for caching a recent transaction to improve the transaction 

access efficiency. During working of the blockchain node, for data query requests corresponding to 

certain transactions, queried cached data acquired by the blockchain node needs to include 

transaction data of the to-be-executed transaction for invoking the to-be-executed contract in 

addition to contract data corresponding to the to-be-executed contract. For example, the blockchain 

node receives one transfer transaction, and it is assumed that the transfer transaction is that A 

transfers RMB 100 yuan to B. A data query request corresponding to the transfer transaction 

includes a contract identifier of a transfer contract required by the transfer transaction, and the 

blockchain node may acquire cached contract data corresponding to the transfer contract by 

acquiring the contract identifier of the transfer contract through the cache management unit. It will 

be appreciated that with only the cached contract data corresponding to the transfer contract, the 

transfer transaction cannot be realized because the blockchain node does not know transaction data 

of the transfer transaction, that is, the balance of A and the balance of B. Therefore, the blockchain 

node also needs to first traverse the cached transaction data in the transaction cache according to the 

contract identifier of the transfer contract and the transfer transaction to determine the balance of A 

and the balance of B. In a case that the blockchain node does not query the balance of A and the 

balance of B in the transaction cache, the blockchain node traverses the cached block data in the 

block cache. In a case that the blockchain node still does not query the balance of A and the balance 

of B in the block cache, the blockchain node queries from the database. When querying the balance 

of A and the balance of B, the blockchain node will take the balance of A and the balance of B 

together with the cached contract data of the transfer contract as queried transaction data, and 

transmit the queried transaction data to a contract virtual machine, and the contract virtual machine 

may complete the transfer transaction according to the queried transaction data. 

[0068] Optionally, the to-be-uploaded block includes one or more to-be-uploaded 

transactions. In a case that the to-be-uploaded block is written into the blockchain ledger, cached 

block data corresponding to the to-be-uploaded block is released from the block cache region. 

Cached transaction data corresponding to the one or more to-be-uploaded transactions in the 

to-be-uploaded block is released from the transaction cache region. 

[0069] In an embodiment, the at least two cache regions further include a system cache 

region. The system cache region includes cached contract data respectively corresponding to one or 

more system contracts. In this case, a specific implementation process of searching for the queried 
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cached data associated with the contract identifier of the to-be-executed contract in the at least two 

cache regions through the cache routing component may be as follows. System contract identifiers 

corresponding to the one or more system contracts are acquired. The contract identifier of the 

to-be-executed contract is searched for in the system contract identifiers. In a case that a system 

contract identifier that is the same as the contract identifier of the to-be-executed contract is found 

out from the system contract identifiers, queried cached data associated with the contract identifier 

of the to-be-executed contract is searched for in the system cache region that is associated with a 

system contract corresponding to the contract identifier of the to-be-executed contract through the 

cache routing component. Referring to FIG. 6 again, as shown in FIG. 6, the blockchain cache may 

further include a system cache (that is, a system cache region) used for storing system parameters 

such as gaslimit (consumption upper limit), gasprice (consumption unit price), block generation 

time, and block maximum transaction quantity limitation. 

[0070] According to the method provided in the embodiments of this application, a 

blockchain node may divide a total cache region into at least two cache regions, each cache region 

is used for storing different data, the blockchain node may configure the size of each cache region 

as needed, and the eviction of cached data in different cache regions will not affect other cache 

regions. The blockchain node may receive a data query request through a cache routing component, 

and the data query request includes a contract identifier of a to-be-executed contract. Then, the 

blockchain node may search for queried cached data associated with the contract identifier of the 

to-be-executed contract in the at least two cache regions through the cache routing component. 

Therefore, a dedicated cache region is allocated for a contract that needs to be frequently accessed 

in a blockchain, preventing cached contract data corresponding to the contract from being affected 

by cached contract data of other contracts and being evicted, preventing a blockchain node from 

frequently acquiring data corresponding to the contract from a drive, and improving the data access 

efficiency of the blockchain node. 

[0071] Referring to FIG. 7, FIG. 7 is a schematic structural diagram of a blockchain-based 

data processing apparatus according to an embodiment of this application. The blockchain-based 

data processing apparatus may be a computer program (including program codes) running on a 

computer device. For example, the blockchain-based data processing apparatus is application 

software. The apparatus may be configured to perform corresponding steps of the blockchain-based 

data processing method according to the embodiments of this application. As shown in FIG. 7, a 

blockchain-based data processing apparatus 1 may include: an instruction acquisition module 11, a 

cache creation module 12, a cache search module 13, a data eviction module 14, and a data storage 

module 15. 
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[0072] The instruction acquisition module 11 is configured to acquire a cache application 

instruction for a target custom contract. 

[0073] The cache creation module 12 is configured to create a cache region associated with 

the target custom contract in a total cache region according to custom cache creation parameters in 

the cache application instruction, the total cache region including at least two cache regions, and a 

cache eviction mechanism for each cache region in the total cache region being independent of each 

other. 

[0074] The cache search module 13 is configured to search for the cache region associated 

with the target custom contract in the at least two cache regions and take the cache region as a target 

cache region in a case that to-be-cached contract data corresponding to the target custom contract is 

received. 

[0075] The data eviction module 14 is configured to evict cached contract data in the target 

cache region according to the cache eviction mechanism for the target cache region to obtain a new 

available cache capacity in a case that an available cache capacity of the target cache region is less 

than a to-be-cached capacity of the to-be-cached contract data, the new available cache capacity 

being greater than the to-be-cached capacity. 

[0076] The data storage module 15 is configured to store the to-be-cached contract data into 

the target cache region according to the new available cache capacity. 

[0077] Specific implementations of functions of the instruction acquisition module 11, the 

cache creation module 12, the cache search module 13, the data eviction module 14, and the data 

storage module 15 may refer to the specific description of steps S101 to S104 in the embodiment 

corresponding to FIG. 3. 

[0078] Referring to FIG. 7 again, the instruction acquisition module 11 may include: a 

request acquisition unit 111, a contract invocation unit 112, and an instruction generation unit 113. 

[0079] The request acquisition unit 111 is configured to acquire a cache application request, 

the cache application request including a cache application contract identifier and the custom cache 

creation parameters associated with the target custom contract. 

[0080] The contract invocation unit 112 is configured to invoke a cache application contract 

indicated by the cache application contract identifier in the cache application request. 

[0081] The instruction generation unit 113 is configured to execute, in a contract virtual 

machine, the cache application contract according to the custom cache creation parameters to obtain 
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the cache application instruction for the target custom contract, the cache application instruction 

including the custom cache creation parameters. 

[0082] Specific implementations of functions of the request acquisition unit 111, the 

contract invocation unit 112, and the instruction generation unit 113 may refer to the specific 

description of step S101 in the embodiment corresponding to FIG. 3. 

[0083] Referring to FIG. 7 again, the foregoing blockchain-based data processing apparatus 

1 may further include: an approval module 16. 

[0084] The approval module 16 is configured to acquire one or more cache approval results 

for the cache application instruction through a cache approval component in a case that a consensus 

on the cache application instruction is reached in a consensus network, each cache approval result 

being data on which a consensus is reached in the consensus network. 

[0085] The approval module 16 is further configured to determine that the cache application 

instruction satisfies a cache application condition in a case that among the one or more cache 

approval results, the number of cache approval results indicating that cache approval succeeds 

exceeds an approval threshold value. 

[0086] The cache creation module 12 is configured to create the cache region associated 

with the target custom contract in the total cache region according to the custom cache creation 

parameters in the cache application instruction in a case that it is verified that the cache application 

instruction satisfies the cache application condition. 

[0087] A specific implementation of functions of the approval module 16 may refer to the 

optional description of step S101 in the embodiment corresponding to FIG. 3. 

[0088] The custom cache creation parameters include a contract identifier and a 

pre-allocated cache capacity of the target custom contract. 

[0089] Referring to FIG. 7 again, the cache creation module 12 may include: a 

pre-allocation unit 121 and a mapping unit 122. 

[0090] The pre-allocation unit 121 is configured to acquire a pre-allocated cache region 

corresponding to the pre-allocated cache capacity from the total cache region. 

[0091] The mapping module 122 is configured to map the pre-allocated cache region and 

the contract identifier of the target custom contract to obtain the cache region associated with the 

target custom contract. 
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[0092] Specific implementations of functions of the pre-allocation unit 121 and the mapping 

unit 122 may refer to the specific description of step S101 in the embodiment corresponding to FIG. 

3. 

[0093] Referring to FIG. 7 again, the data eviction module 14 may include: a first list 

acquisition unit 141, a first data determination unit 142, and a first data eviction unit 143. 

[0094] The first list acquisition unit 141 is configured to acquire a first access record list 

corresponding to the target cache region, the first access record list including the recent data access 

time respectively corresponding to at least two pieces of cached contract data, and the target cache 

region includes the at least two pieces of cached contract data. 

[0095] The first data determination unit 142 is configured to take cached contract data 

whose recent data access time is the earliest as to-be-evicted target contract data in the target cache 

region. 

[0096] The first data eviction unit 143 is configured to release the to-be-evicted target 

contract data, and take an available cache capacity of the target cache region from which the 

to-be-evicted target contract data is released as a new available cache capacity. 

[0097] Specific implementations of functions of the first list acquisition unit 141, the first 

data determination unit 142, and the first data eviction unit 143 may refer to the specific description 

of S103 in the embodiment corresponding to FIG. 3. 

[0098] Referring to FIG. 7 again, the data eviction module 14 may include: a second list 

acquisition unit 144, a second data determination unit 145, and a second data eviction unit 146. 

[0099] The second list acquisition unit 144 is configured to acquire a second access record 

list corresponding to the target cache region, the second access record list including the number of 

data access respectively corresponding to at least two pieces of cached contract data within a target 

time period, and the target cache region including the at least two pieces of cached contract data. 

[00100] The second data determination unit 145 is configured to take cached contract data 

with the least number of data accesses as to-be-evicted target contract data in the target cache 

region. 

[00101] The second data eviction unit 146 is configured to release the to-be-evicted target 

contract data, and take an available cache capacity of the target cache region from which the 

to-be-evicted target contract data is released as a new available cache capacity. 
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[00102] Specific implementations of functions of the second list acquisition unit 144, the 

second data determination unit 145, and the second data eviction unit 146 may refer to the specific 

description of S103 in the embodiment corresponding to FIG. 3. 

[00103] Referring to FIG. 7 again, the data eviction module 14 may include: a third list 

acquisition unit 147, a third data determination unit 148, and a third data eviction unit 149. 

[00104] The third list acquisition unit 147 is configured to acquire a data storage record list 

corresponding to the target cache region, the data storage record list including the data cache time 

respectively corresponding to at least two pieces of cached contract data, and the target cache region 

including the at least two pieces of cached contract data. 

[00105] The third data determination unit 148 is configured to take cached contract data with 

the earliest data cache time as to-be-evicted target contract data in the target cache region. 

[00106] The third data eviction unit 149 is configured to release the to-be-evicted target 

contract data, and take an available cache capacity of the target cache region from which the 

to-be-evicted target contract data is released as a new available cache capacity. 

[00107] Specific implementations of functions of the third list acquisition unit 147, the third 

data determination unit 148, and the third data eviction unit 149 may refer to the specific 

description of S103 in the embodiment corresponding to FIG. 3. 

[00108] Referring to FIG. 7 again, the foregoing blockchain-based data processing apparatus 

1 may further include: a query receiving module 17 and a data query module 18. 

[00109] The query receiving module 17 is configured to receive a data query request through 

a cache routing component, the data query request including a contract identifier of a 

to-be-executed contract. 

[00110] The data query module 18 is configured to search for queried cached data associated 

with the contract identifier of the to-be-executed contract in the at least two cache regions through 

the cache routing component. 

[00111] Specific implementations of functions of the query receiving module 17 and the data 

query module 18 may refer to the specific description of steps S201 and S202 in the embodiment 

corresponding to FIG. 5. 

[00112] The at least two cache regions include a general-purpose contract cache region and N 

custom contract cache regions; N custom contract cache regions include the target cache region; and 

N is an integer greater than or equal to 0. The general-purpose contract cache region includes 
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cached contract data respectively corresponding to one or more general-purpose contracts. Cached 

contract data stored in one custom contract cache region corresponds to a custom contract 

associated with the custom contract cache region. 

[00113] Referring to FIG. 7 again, the data query module 18 may include: a custom identifier 

acquisition unit 181, a custom identifier search unit 182, and a first data query unit 183. 

[00114] The custom identifier acquisition unit 181 is configured to acquire custom contract 

identifiers corresponding to custom contracts that are associated with the N custom contract cache 

regions through the cache routing component. 

[00115] The custom identifier search unit 182 is configured to search for the contract 

identifier of the to-be-executed contract in the custom contract identifiers. 

[00116] The first data query unit 183 is configured to search for queried cached data 

associated with the contract identifier of the to-be-executed contract in a custom contract cache 

region that is associated with a custom contract corresponding to the contract identifier of the 

to-be-executed contract through the cache routing component in a case that a custom contract 

identifier that is the same as the contract identifier of the to-be-executed contract is found out from 

the custom contract identifiers. 

[00117] The first data query unit 183 is further configured to search for queried cached data 

associated with the contract identifier of the to-be-executed contract in the general-purpose contract 

cache region through the cache routing component in a case that the custom contract identifier that 

is the same as the contract identifier of the to-be-executed contract is not found out from the custom 

contract identifiers. 

[00118] Specific implementations of functions of the custom identifier acquisition unit 181, 

the custom identifier search unit 182, and the first data query unit 183 may refer to the specific 

description of step S202 in the embodiment corresponding to FIG. 5. 

[00119] The data query request further includes a to-be-executed transaction for invoking the 

to-be-executed contract. The at least two cache regions further include a block cache region and a 

transaction cache region. The block cache region is used for storing cached block data 

corresponding to a to-be-uploaded block that is not written into a blockchain ledger. The transaction 

cache region is used for storing cached transaction data corresponding to a to-be-uploaded 

transaction that is not written into the blockchain ledger. 

[00120] Referring to FIG. 7 again, the data query module 18 may include: a second data 

query unit 184. 
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[00121] The second data query unit 184 is configured to traverse, in the cache routing 

component, cached transaction data in the transaction cache region according to the contract 

identifier of the to-be-executed contract and the to-be-executed transaction. 

[00122] The second data query unit 184 is further configured to take the traversed cached 

transaction data as queried cached data in a case that cached transaction data associated with the 

contract identifier of the to-be-executed contract and the to-be-executed transaction is traversed in 

the transaction cache region. 

[00123] The second data query unit 184 is further configured to traverse, in the cache routing 

component, cached block data in the block cache region according to the contract identifier of the 

to-be-executed contract and the to-be-executed transaction in a case that the cached transaction data 

associated with the contract identifier of the to-be-executed contract and the to-be-executed 

transaction is not traversed in the transaction cache region. 

[00124] The second data query unit 184 is further configured to take the traversed cached 

block data as queried cached data in a case that cached block data associated with the contract 

identifier of the to-be-executed contract and the to-be-executed transaction is traversed in the block 

cache region. 

[00125] The second data query unit 184 is further configured to acquire queried cached data 

associated with the contract identifier of the to-be-executed contract from a blockchain database in a 

case that the cached block data associated with the contract identifier of the to-be-executed contract 

and the to-be-executed transaction is not traversed in the block cache region. 

[00126] A specific implementation of functions of the second data query unit 184 may refer 

to the specific description of step S202 in the embodiment corresponding to FIG. 5. 

[00127] The to-be-uploaded block includes one or more to-be-uploaded transactions. 

[00128] Referring to FIG. 7 again, the foregoing blockchain-based data processing apparatus 

1 may further include: a data release module 19. 

[00129] The data release module 19 is configured to release cached block data corresponding 

to the to-be-uploaded block from the block cache region in a case that the to-be-uploaded block is 

written into the blockchain ledger. 

[00130] The data release module 19 is further configured to release cached transaction data 

corresponding to the one or more to-be-uploaded transactions in the to-be-uploaded block from the 

transaction cache region. 
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[00131] A specific implementation of functions of the data release module 19 may refer to 

the optional description of step S202 in the embodiment corresponding to FIG. 5. 

[00132] The at least two cache regions further include a system cache region. The system 

cache region includes cached contract data respectively corresponding to one or more system 

contracts. 

[00133] Referring to FIG. 7 again, the data query module 18 may include: a system identifier 

acquisition unit 185, a system identifier search unit 186, and a third data query unit 187. 

[00134] The system identifier acquisition unit 185 is configured to acquire system contract 

identifiers corresponding to the one or more system contracts. 

[00135] The system identifier search unit 186 is configured to search for the contract 

identifier of the to-be-executed contract. 

[00136] The third data query unit 187 is configured to search for queried cached data 

associated with the contract identifier of the to-be-executed contract in the system cache region that 

is associated with a system contract corresponding to the contract identifier of the to-be-executed 

contract through the cache routing component in a case that a system contract identifier that is the 

same as the contract identifier of the to-be-executed contract is found out from the system contract 

identifiers. 

[00137] Specific implementations of functions of the system identifier acquisition unit 185, 

the system identifier search unit 186, and the third data query unit 187 may refer to the specific 

description of step S202 in the embodiment corresponding to FIG. 5. 

[00138] In the embodiments of this application, a cache application instruction for a target 

custom contract may be acquired, and a cache region associated with the target custom contract is 

created in a total cache region according to custom cache creation parameters in the cache 

application instruction. Then, when to-be-cached contract data corresponding to the target custom 

contract is received, the cache region associated with the target custom contract is found out from at 

least two cache regions and taken as a target cache region. In a case that an available cache capacity 

of the target cache region is less than a to-be-cached capacity of the to-be-cached contract data, 

cached contract data in the target cache region is evicted according to a cache eviction mechanism 

for the target cache region to obtain a new available cache capacity, and finally the to-be-cached 

contract data is stored into the target cache region according to the new available cache capacity. 

The total cache region includes the at least two cache regions, and a cache eviction mechanism for 

each cache region is independent of each other. The new available cache capacity is greater than the 
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to-be-cached capacity. According to the method provided in the embodiments of this application, a 

dedicated cache region may be allocated for a contract in a blockchain system, the cache region is 

used for storing cached contract data of the contract only, and if a cache is insufficient, only the 

cached contract data in the cache region is evicted according to an eviction mechanism without 

affecting cached contract data of other contracts. Therefore, a dedicated cache region may be 

allocated for a contract that needs to be frequently accessed in a blockchain, preventing cached 

contract data corresponding to the contract from being affected by cached contract data of other 

contracts and being evicted, preventing a blockchain node from frequently acquiring data 

corresponding to the contract from a drive, and improving the data access efficiency of the 

blockchain node. 

[00139] Referring to FIG. 8, FIG. 8 is a schematic structural diagram of a computer device 

according to an embodiment of this application. The computer device may be a device configured to 

perform any blockchain-based data processing method according to the embodiments of this 

application. As shown in FIG. 8, a computer device 1000 may include: a processor 1001, a network 

interface 1004, and a memory 1005. In addition, the foregoing computer device 1000 may further 

include: a user interface 1003 and at least one communication bus 1002. The communications bus 

1002 is configured to implement connection and communication between these components. The 

user interface 1003 may include a display and a keyboard. Optionally, the user interface 1003 may 

further include a standard wired interface and wireless interface. The network interface 1004 may 

optionally include a standard wired interface and wireless interface (such as a WI-FI interface). The 

memory 1005 may be a high-speed random access memory, or may also be a non-volatile memory, 

such as at least one magnetic disk memory. Optionally, the memory 1005 may also be at least one 

storage apparatus away from the foregoing processor 1001. As shown in FIG. 8, the memory 1005, 

as a computer-readable storage medium, may include an operating system, a network 

communications module, a user interface module, and computer-readable instructions. 

[00140] In the computer device 1000 shown in FIG. 8, the network interface 1004 may 

provide a network communication function. The user interface 1003 is mainly configured to provide 

an input interface for users. The processor 1001 may be configured to invoke the computer-readable 

instructions stored in the memory 1005 to implement: 

acquiring a cache application instruction for a target custom contract, and creating a 

cache region associated with the target custom contract in a total cache region according to custom 

cache creation parameters in the cache application instruction, the total cache region including at 
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least two cache regions, and a cache eviction mechanism for each cache region being independent 

of each other; 

searching for the cache region associated with the target custom contract in the at 

least two cache regions and taking the cache region as a target cache region in a case that 

to-be-cached contract data corresponding to the target custom contract is received; 

evicting cached contract data in the target cache region according to the cache 

eviction mechanism for the target cache region to obtain a new available cache capacity in a case 

that an available cache capacity of the target cache region is less than a to-be-cached capacity of the 

to-be-cached contract data, the new available cache capacity being greater than the to-be-cached 

capacity; and 

storing the to-be-cached contract data into the target cache region according to the 

new available cache capacity. 

[00141] It is to be understood that the computer device 1000 described in the embodiments of 

this application may implement the description of any blockchain-based data processing method in 

the foregoing embodiments. In addition, the beneficial effects of using the same method will not be 

described in detail here. 

[00142] In addition, it is to be pointed out here that the embodiments of this application 

further provide a non-volatile computer-readable storage medium, which stores computer-readable 

instructions executed by the foregoing blockchain-based data processing apparatus 1. The foregoing 

processor executes the foregoing computer-readable instructions to implement the description of 

any blockchain-based data processing method in the foregoing embodiments. In addition, the 

beneficial effects of using the same method will not be described in detail here. For technical details 

that are not disclosed in the embodiments of the computer-readable storage medium involved in this 

application, reference is made to the description of the method embodiments of this application. 

[00143] The foregoing non-volatile computer-readable storage medium may be an internal 

storage unit of the blockchain-based data processing apparatus according to any foregoing 

embodiment or the foregoing computer device, such as a drive or an internal memory of the 

computer device. The non-volatile computer-readable storage medium may also be an external 

storage device of the computer device, such as a plug-in drive, a smart media card (SMC), a secure 

digital (SD) card, and a flash card equipped on the computer device. Further, the computer-readable 

storage medium may include both an internal storage unit and an external storage device of the 

computer device. The computer-readable storage medium is configured to store the 



 35  

computer-readable instructions and other programs and data required by the computer device. The 

computer-readable storage medium may further be configured to temporarily store data that has 

been outputted or will be outputted. 

[00144] In addition, it is to be pointed out here that the embodiments of this application 

further provide a computer program product or computer program, which includes 

computer-readable instructions. The computer-readable instructions are stored in a 

computer-readable storage medium. A processor of a computer device reads the computer-readable 

instructions from the computer-readable storage medium and executes the computer-readable 

instructions to cause the computer device to perform any method according to the foregoing 

embodiments. 

[00145] The terms "first", "second", and the like in the description, the claims, and the 

drawings of the embodiments of this application are used for distinguishing different objects rather 

than for describing a specific sequence. In addition, the terms "include" and any variation thereof 

are intended to cover a non-exclusive inclusion. For example, a process, method, apparatus, product 

or device that includes a series of steps or units is not limited to the listed steps or modules, but 

further optionally includes steps or modules that are not listed, or further optionally includes other 

steps or units that are inherent to the process, method, apparatus, product or device. 

[00146] Those of ordinary skill in the art will recognize that the exemplary units and 

algorithm steps described with reference to the embodiments disclosed herein can be implemented 

as electronic hardware, computer software or a combination of the two. To clearly describe the 

interchangeability of hardware and software, the exemplary compositions and steps have been 

generally described above in terms of network elements. Whether these network elements are 

implemented as hardware or software depends upon particular applications and design constraints 

of the technical solutions. Those skilled in the art may implement the described network elements in 

different ways for each particular application, but the implementation shall not be regarded as 

exceeding the scope of this application. 

[00147] The above are merely exemplary embodiments of this application, and are not 

intended to limit the scope of the claims of this application. Therefore, equivalent variations made 

according to the claims of this application shall still fall within the scope of this application. 



36 

 

CLAIMS 

What is claimed is: 

1. A blockchain-based data processing method, performed by a computer device, 

comprising: 

acquiring a cache application instruction for a target custom contract, and creating a cache 

region associated with the target custom contract in a total cache region according to custom cache 

creation parameters in the cache application instruction, the total cache region comprising at least 

two cache regions, wherein each cache region stores different types of cached contract data, and a 

cache eviction mechanism for each cache region in the total cache region being independent of 

each other, the cache eviction mechanism releasing partial cached contract data after a target cache 

region is determined; 

receiving to-be-cached contract data, including a to-be-cached capacity of the to-be 

cached contract data, corresponding to the target custom contract; 

searching for the cache region associated with the target custom contract in the at least two 

cache regions; 

taking the cache region associated with the target custom contract as a target cache 

region; 

determining an available cache capacity of the target cache region; 

evicting cached contract data in the target cache region according to the cache eviction 

mechanism for the target cache region when the available cache capacity of the target cache region 

is less than the to-be-cached capacity of the to-be-cached contract data; 

obtaining a new available cache capacity, the new available cache capacity being greater 

than the to-be-cached capacity; and 

storing the to-be-cached contract data into the target cache region according to the new 

available cache capacity. 

 

2. The method according to claim 1, wherein acquiring a cache application instruction for 

a target custom contract comprises: 
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acquiring a cache application request, the cache application request comprising a cache 

application contract identifier and custom cache creation parameters associated with a target 

custom contract; 

invoking a cache application contract indicated by the cache application contract identifier 

in the cache application request; and 

executing, in a contract virtual machine, the cache application contract according to the 

custom cache creation parameters to obtain a cache application instruction for the target custom 

contract, the cache application instruction comprising the custom cache creation parameters. 

 

3. The method according to claim 1, wherein: 

creating the cache region associated with the target custom contract in the total cache region 

according to the custom cache creation parameters in the cache application instruction is performed 

when it is verified that the cache application instruction satisfies a cache application condition, 

verifying whether the cache application instruction satisfies the cache application condition 

comprises: 

acquiring one or more cache approval results for the cache application instruction 

through a cache approval component when a consensus on the cache application instruction 

is reached in a consensus network, each cache approval result being data on which a 

consensus is reached in the consensus network; and 

determining that the cache application instruction satisfies the cache application 

condition when among the one or more cache approval results, a number of cache approval 

results indicating that cache approval succeeds is greater than an approval threshold value. 

 

4. The method according to claim 1, wherein the custom cache creation parameters 

comprise a contract identifier and a pre-allocated cache capacity of the target custom contract; and 

creating a cache region associated with the target custom contract in a total cache region 

according to custom cache creation parameters in the cache application instruction comprises: 

acquiring a pre-allocated cache region corresponding to the pre-allocated cache capacity 

from a total cache region; and 
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mapping the pre-allocated cache region and the contract identifier of the target custom 

contract to obtain a cache region associated with the target custom contract. 

 

5. The method according to claim 1, wherein evicting cached contract data in the target 

cache region according to the cache eviction mechanism for the target cache region to obtain a 

new available cache capacity comprises: 

acquiring a first access record list corresponding to the target cache region, the first access 

record list comprising a recent data access time respectively corresponding to at least two pieces 

of cached contract data, and the target cache region comprising the at least two pieces of cached 

contract data; 

taking cached contract data whose recent data access time is the earliest as to-be-evicted 

target contract data in the target cache region; and 

releasing the to-be-evicted target contract data, and taking an available cache capacity of 

the target cache region from which the to-be-evicted target contract data is released as a new 

available cache capacity. 

 

6. The method according to claim 1, wherein evicting cached contract data in the target 

cache region according to the cache eviction mechanism for the target cache region to obtain a 

new available cache capacity comprises: 

acquiring a second access record list corresponding to the target cache region, the second 

access record list comprising a number of data accesses respectively corresponding to at least two 

pieces of cached contract data within a target time period, and the target cache region comprising 

the at least two pieces of cached contract data; 

taking cached contract data with the least number of data accesses as to-be-evicted target 

contract data in the target cache region; and 

releasing the to-be-evicted target contract data, and taking an available cache capacity of 

the target cache region from which the to-be-evicted target contract data is released as a new 

available cache capacity. 
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7. The method according to claim 1, wherein evicting cached contract data in the target 

cache region according to the cache eviction mechanism for the target cache region to obtain a 

new available cache capacity comprises: 

acquiring a data storage record list corresponding to the target cache region, the data 

storage record list comprising a data cache time respectively corresponding to at least two pieces 

of cached contract data, and the target cache region comprising the at least two pieces of cached 

contract data; 

taking cached contract data with an earliest data cache time as to-be-evicted target contract 

data in the target cache region; and 

releasing the to-be-evicted target contract data, and taking an available cache capacity of 

the target cache region from which the to-be-evicted target contract data is released as a new 

available cache capacity. 

 

8. The method according to claim 1, further comprising: 

receiving a data query request through a cache routing component, the data query request 

comprising a contract identifier of a to-be-executed contract; and 

searching for queried cached data associated with the contract identifier of the to-be-

executed contract in the at least two cache regions through the cache routing component. 

 

9. The method according to claim 8, wherein the at least two cache regions comprise a 

general-purpose contract cache region and N custom contract cache regions; the N custom contract 

cache regions comprise the target cache region; N is an integer greater than or equal to 0; the 

general-purpose contract cache region comprises cached contract data corresponding to one or 

more general-purpose contracts; cached contract data stored in one custom contract cache region 

corresponds to a custom contract associated with the custom contract cache region; and 

searching for queried cached data associated with the contract identifier of the to-be-

executed contract in the at least two cache regions through the cache routing component comprises: 

acquiring custom contract identifiers corresponding to custom contracts that are associated 

with the N custom contract cache regions through the cache routing component; 



 

40 

 

searching for the contract identifier of the to-be-executed contract in the custom contract 

identifiers; 

searching for queried cached data associated with the contract identifier of the to-be-

executed contract in a custom contract cache region that is associated with a custom contract 

corresponding to the contract identifier of the to-be-executed contract through the cache routing 

component when a custom contract identifier that is the same as the contract identifier of the to-

be-executed contract is found out from the custom contract identifiers; and 

searching for queried cached data associated with the contract identifier of the to-be-

executed contract in the general-purpose contract cache region through the cache routing 

component when the custom contract identifier that is the same as the contract identifier of the to-

be-executed contract is not found out from the custom contract identifiers. 

 

10. The method according to claim 8, wherein: 

the data query request further comprises a to-be-executed transaction for invoking the to-

be-executed contract;  

the at least two cache regions further comprise a block cache region and a transaction cache 

region;  

the block cache region is used for storing cached block data corresponding to a to-be-

uploaded block that is not written into a blockchain ledger;  

the transaction cache region is used for storing cached transaction data corresponding to a 

to-be-uploaded transaction that is not written into the blockchain ledger; and 

searching for queried cached data associated with the contract identifier of the to-be-

executed contract in the at least two cache regions through the cache routing component comprises: 

traversing, in the cache routing component, cached transaction data in the transaction cache 

region according to the contract identifier of the to-be-executed contract and the to-be-executed 

transaction; 

taking traversed cached transaction data as queried cached data when cached transaction 

data associated with the contract identifier of the to-be-executed contract and the to-be-executed 

transaction is traversed in the transaction cache region; 
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traversing, in the cache routing component, cached block data in the block cache region 

according to the contract identifier of the to-be-executed contract and the to-be-executed 

transaction when the cached transaction data associated with the contract identifier of the to-be-

executed contract and the to-be-executed transaction is not traversed in the transaction cache 

region; 

taking traversed cached block data as queried cached data when cached block data 

associated with the contract identifier of the to-be-executed contract and the to-be-executed 

transaction is traversed in the block cache region; and 

acquiring queried cached data associated with the contract identifier of the to-be-executed 

contract from a blockchain database when the cached block data associated with the contract 

identifier of the to-be-executed contract and the to-be-executed transaction is not traversed in the 

block cache region. 

 

11. The method according to claim 10, wherein the to-be-uploaded block comprises one or 

more to-be-uploaded transactions; and 

the method further comprises: 

releasing cached block data corresponding to the to-be-uploaded block from the block 

cache region when the to-be-uploaded block is written into the blockchain ledger; and 

releasing cached transaction data corresponding to the one or more to-be-uploaded 

transactions in the to-be-uploaded block from the transaction cache region. 

 

12. The method according to claim 8, wherein: 

the at least two cache regions further comprise a system cache region;  

the system cache region comprises cached contract data respectively corresponding to one 

or more system contracts; and 

searching for queried cached data associated with the contract identifier of the to-be-

executed contract in the at least two cache regions through the cache routing component comprises: 

acquiring system contract identifiers corresponding to the one or more system contracts; 

searching for the contract identifier of the to-be-executed contract in the system contract 

identifiers; and 
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searching for queried cached data associated with the contract identifier of the to-be-

executed contract in the system cache region that is associated with a system contract 

corresponding to the contract identifier of the to-be-executed contract through the cache routing 

component when a system contract identifier that is the same as the contract identifier of the to-

be-executed contract is found out from the system contract identifiers. 

 

13. A non-transitory computer readable medium storing a plurality of instructions, wherein 

the plurality of instructions, when executed by a processor, configure the processor to: 

acquire a cache application instruction for a target custom contract; 

create a cache region associated with the target custom contract in a total cache region 

according to custom cache creation parameters in the cache application instruction, the total cache 

region comprising at least two cache regions, wherein each cache region stores different types of 

cached contract data, and a cache eviction mechanism for each cache region in the total cache 

region being independent of each other, the cache eviction mechanism releasing partial cached 

contract data after a target cache region is determined; 

receive to-be-cached contract data, including a to-be-cached capacity of the to-be cached 

contract data, corresponding to the target custom contract; 

search for the cache region associated with the target custom contract in the at least two 

cache regions; 

take the cache region associated with the target custom contract as a target cache region; 

determine an available cache capacity of the target cache region; 

evict cached contract data in the target cache region according to the cache eviction 

mechanism for the target cache region when the available cache capacity of the target cache region 

is less than the to-be-cached capacity of the to-be-cached contract data; 

obtain a new available cache capacity, the new available cache capacity being greater than 

the to-be-cached capacity; and 

store the to-be-cached contract data into the target cache region according to the new 

available cache capacity. 

 



 

43 

 

14. The non-transitory computer readable medium according to claim 13, wherein the 

plurality of instructions further configures the processor to: 

acquire a cache application request, the cache application request comprising a cache 

application contract identifier and the custom cache creation parameters associated with the target 

custom contract; 

invoke a cache application contract indicated by the cache application contract identifier 

in the cache application request; and 

execute, in a contract virtual machine, the cache application contract according to the 

custom cache creation parameters to obtain a cache application instruction for the target custom 

contract, the cache application instruction comprising the custom cache creation parameters. 

 

15. The non-transitory computer readable medium according to claim 13, wherein the 

plurality of instructions further configures the processor to: 

acquire one or more cache approval results for the cache application instruction through a 

cache approval component when a consensus on the cache application instruction is reached in a 

consensus network, each cache approval result being data on which a consensus is reached in the 

consensus network; and 

determine that the cache application instruction satisfies a cache application condition 

when among the one or more cache approval results, a number of cache approval results indicating 

that cache approval succeeds exceeds an approval threshold value, and 

create the cache region associated with the target custom contract in the total cache region 

according to the custom cache creation parameters in the cache application instruction when the 

cache application instruction satisfies the cache application condition. 

 

16. The non-transitory computer readable medium according to claim 13, wherein the 

custom cache creation parameters comprise a contract identifier and a pre-allocated cache capacity 

of the target custom contract; and 

the plurality of instructions further configures the processor to: 

acquire a pre-allocated cache region corresponding to the pre-allocated cache capacity from 

the total cache region; and 
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map the pre-allocated cache region and the contract identifier of the target custom contract 

to obtain a cache region associated with the target custom contract. 

 

17. The non-transitory computer readable medium according to claim 13, wherein the 

plurality of instructions further configures the processor to: 

receive a data query request through a cache routing component, the data query request 

comprising a contract identifier of a to-be-executed contract; and 

search for queried cached data associated with the contract identifier of the to-be-executed 

contract in the at least two cache regions through the cache routing component. 

 

18. A computer device, comprising:  

a processor;  

a network interface in communication with the processor; and 

a memory in communication with the processor and storing a plurality of instructions, the 

plurality of instructions, when executed by the processor, configure the processor to: 

acquire a cache application instruction for a target custom contract; 

create a cache region associated with the target custom contract in a total cache region 

according to custom cache creation parameters in the cache application instruction, the total cache 

region comprising at least two cache regions, wherein each cache region stores different types of 

cached contract data, and a cache eviction mechanism for each cache region in the total cache 

region being independent of each other, the cache eviction mechanism releasing partial cached 

contract data after a target cache region is determined; 

receive to-be-cached contract data, including a to-be-cached capacity of the to-be cached 

contract data, corresponding to the target custom contract; 

search for the cache region associated with the target custom contract in the at least two 

cache regions; 

take the cache region associated with the target custom contract as a target cache region; 

determine an available cache capacity of the target cache region; 
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evict cached contract data in the target cache region according to the cache eviction 

mechanism for the target cache region when the available cache capacity of the target cache region 

is less than the to-be-cached capacity of the to-be-cached contract data; 

obtain a new available cache capacity, the new available cache capacity being greater than 

the to-be-cached capacity; and 

store the to-be-cached contract data into the target cache region according to the new 

available cache capacity. 

 

19. The computer device according to claim 18, wherein the plurality of instructions further 

configures the processor to: 

acquire a cache application request, the cache application request comprising a cache 

application contract identifier and the custom cache creation parameters associated with the target 

custom contract; 

invoke a cache application contract indicated by the cache application contract identifier 

in the cache application request; and 

execute, in a contract virtual machine, the cache application contract according to the 

custom cache creation parameters to obtain a cache application instruction for the target custom 

contract, the cache application instruction comprising the custom cache creation parameters. 

 

20. The computer device according to claim 18, wherein the plurality of instructions further 

configures the processor to: 

acquire one or more cache approval results for the cache application instruction through a 

cache approval component when a consensus on the cache application instruction is reached in a 

consensus network, each cache approval result being data on which a consensus is reached in the 

consensus network; and 

determine that the cache application instruction satisfies a cache application condition 

when among the one or more cache approval results, a number of cache approval results indicating 

that cache approval succeeds exceeds an approval threshold value, and 
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create the cache region associated with the target custom contract in the total cache region 

according to the custom cache creation parameters in the cache application instruction when the 

cache application instruction satisfies the cache application condition. 


