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GRAPH DATA PROCESSING METHOD, METHOD AND DEVICE 

FOR PUBLISHING GRAPH DATA COMPUTATIONAL TASKS, 

STORAGE MEDIUM, AND COMPUTER APPARATUS 

RELATED APPLICATION 

[0001] This application claims priority to Chinese Patent Application No. 201810467817.8, 

entitled "GRAPH DATA PROCESSING METHOD AND METHOD FOR PUBLISHING A 

GRAPH DATA COMPUTATION TASK" filed with the National Intellectual Property 

Administration, PRC on May 16, 2018, which is incorporated herein by reference in its entirety. 

FIELD OF THE TECHNOLOGY 

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

to a graph data processing method and apparatus, a method and apparatus for publishing a graph 

data computation task, a storage medium, and a computer device. 

BACKGROUND OF THE DISCLOSURE 

[0003] With the development of computer technologies, there is an abstract expression of 

the real world by using a graph structure based on a "graph theory", and a computing mode based 

on this data structure, that is, graph computing. 

[0004] The graph computing is the abstract expression of the real world by using the 

"graph" structure based on the "graph theory", and is the computing mode based on this data 

structure. The graph data structure well expresses an association between data. Therefore, problems 

occurring in many applications may be abstractly expressed as a graph, and the problems can be 

resolved by establishing a model using an idea of the graph theory or based on a graph. For 

example, the graph data may be used for representing information such as a social network, a 

commodity purchase relationship, a road traffic network, and a communications network, and there 

are an increasing quantity of increasingly complex computing requirements based on the graph data. 

SUMMARY 

[0005] Embodiments of this application provide a graph data processing method, a method 

and apparatus for publishing a graph data computation task, a computer-readable storage medium, 

and a computer device. 
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[0006] An embodiment of this application provides a graph data processing method, 

performed by computer devices distributed on computing nodes in a distributed computing node 

cluster, the method including: 

obtaining subgraph data divided from to-be-processed graph data; 

performing a computation task on the subgraph data to obtain corresponding global 

data and local data; 

writing the global data to a blockchain network, the global data in the blockchain 

network being updated by the distributed computing node cluster; 

obtaining latest global data from the blockchain network; and 

iteratively performing, according to the obtained latest global data and the local data, 

the computation task on the subgraph data without obtaining a computation result until an iteration 

stopping condition is met. 

[0007] An embodiment of this application further provides a graph data processing 

apparatus, including: 

a computation management module, configured to obtain subgraph data divided 

from to-be-processed graph data, 

the computation management module being further configured to perform a 

computation task on the subgraph data to obtain corresponding global data and local data; and 

a communication module, configured to write the global data to a blockchain 

network, the global data in the blockchain network being updated by a distributed computing node 

cluster, 

the communication module being further configured to obtain latest global data from 

the blockchain network, and 

the computation management module being further configured to iteratively perform, 

according to the obtained latest global data and the local data, the computation task on the subgraph 

data without obtaining a computation result until an iteration stopping condition is met. 

[0008] An embodiment of this application further provides a computer-readable storage 

medium, storing a computer program, the computer program, when executed by a processor, 

causing the processor to perform operations of the graph data processing method. 
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[0009] An embodiment of this application further provides a computer device, including a 

memory and a processor, the memory storing a computer program, the computer program, when 

executed by the processor, causing the processor to perform operations of the graph data processing 

method. 

[0010] An embodiment of this application further provides a method for publishing a graph 

data computation task, performed by a computer device, the method including: 

obtaining task information corresponding to to-be-processed graph data; 

creating a new block; 

writing the task information to the new block; 

adding, after the new block is verified by a blockchain network, the new block to the 

blockchain network; and 

broadcasting the task information in the blockchain network, the broadcast task 

information being used for instructing a computing node to obtain subgraph data divided from the 

to-be-processed graph data, and iteratively perform a computation task on the subgraph data based 

on the blockchain network to obtain a computation result. 

[0011] An embodiment of this application further provides an apparatus for publishing a 

graph data computation task, the apparatus including: 

a task management module, configured to obtain task information corresponding to 

to-be-processed graph data; and 

a communication module, configured to create a new block, 

the communication module being further configured to write the task information to 

the new block, 

the communication module being further configured to add, after the new block is 

verified by a blockchain network, the new block to the blockchain network, and 

the communication module being further configured to broadcast the task 

information in the blockchain network, the broadcast task information being used for instructing a 

computing node to obtain subgraph data divided from the to-be-processed graph data, and 

iteratively perform a computation task on the subgraph data based on the blockchain network to 

obtain a computation result. 
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[0012] An embodiment of this application further provides a computer-readable storage 

medium, storing a computer program, the computer program, when executed by a processor, 

causing the processor to perform operations of the method for publishing a graph data computation 

task. 

[0013] An embodiment of this application further provides a computer device, including a 

memory and a processor, the memory storing a computer program, the computer program, when 

executed by the processor, causing the processor to perform operations of the method for publishing 

a graph data computation task. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a diagram of an application environment of a graph data processing method 

in some embodiments. 

[0015] FIG. 2 is a schematic flowchart of a graph data processing method in some 

embodiments. 

[0016] FIG. 3 is a schematic flowchart of an operation of obtaining task information that 

corresponds to to-be-processed graph data and that is broadcast in a blockchain network in some 

embodiments. 

[0017] FIG. 4 is a schematic flowchart of an operation of reconstructing lost data in some 

embodiments. 

[0018] FIG. 5 is a schematic flowchart of an operation of exchanging graph nodes in some 

embodiments. 

[0019] FIG. 6 is a schematic flowchart of a graph data processing method in some other 

embodiments. 

[0020] FIG. 7 is a schematic flowchart of a method for publishing a graph data computation 

task in some embodiments. 

[0021] FIG. 8 is a schematic interface diagram of a task editing interface in some 

embodiments. 

[0022] FIG. 9 is a schematic structural diagram of a task execution status display interface 

in some embodiments. 

[0023] FIG. 10 is a schematic structural diagram of a computing node status display 

interface in some embodiments. 
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[0024] FIG. 11 is a schematic flowchart of a method for publishing a graph data 

computation task in some other embodiments. 

[0025] FIG. 12 is a structural block diagram of a graph data processing apparatus in some 

embodiments. 

[0026] FIG. 13 is a structural block diagram of a graph data processing apparatus in some 

other embodiments. 

[0027] FIG. 14 is a schematic diagram of modules of a graph data processing apparatus in 

some embodiments. 

[0028] FIG. 15 is a structural block diagram of a computer device in some embodiments. 

[0029] FIG. 16 is a structural block diagram of an apparatus for publishing a graph data 

computation task in some embodiments. 

[0030] FIG. 17 is a structural block diagram of a computer device in some embodiments. 

DESCRIPTION OF EMBODIMENTS 

[0031] To make the objectives, technical solutions, and advantages of this application 

clearer and more understandable, this application is further described in detail below with reference 

to the accompanying drawings and the embodiments. It is to be understood that the specific 

embodiments described herein are only used for explaining this application, and are not used for 

limiting this application. 

[0032] In some embodiments, a graph computation method may be a graph computation 

method based on a centralization idea. A parameter server is often used for storing and updating 

data that needs to be shared in a graph computation process. Although the parameter server may 

distributively store the data that needs to be shared on server nodes, to avoid a single point of failure 

to some extent, during a data update, it is needed to rely on a centralized driver to coordinate 

processing. This often results in huge network throughput in the graph computation process, and 

consequently, network communication becomes a bottleneck of a graph computing system. In 

particular, when hyper-scale data is processed, a data update delays, resulting in existence of an 

inefficient computation problem in a conventional graph computation method based on 

centralization. 

[0033] Based on this, it is necessary to provide a graph data processing method, a method 

and apparatus for publishing a graph data computation task, a computer-readable storage medium, 

and a computer device, to resolve the technical problem of inefficient graph data computation. 
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[0034] FIG. 1 is a diagram of an application environment of a graph data processing method 

in some embodiments. Referring to FIG. 1, the graph data processing method is applied to a 

distributed graph computing system. The distributed graph computing system includes a control 

node 110, a computing node 120, and a data warehouse 130. The control node 110 and the 

computing node 120 are connected through a blockchain network, and the control node 110 and the 

computing node 120 are separately connected to the data warehouse 130 through a network. The 

control node 110 may be implemented by using a terminal. The terminal may be specifically a 

desktop terminal or a mobile terminal, and the mobile terminal is, for example, a mobile phone, a 

tablet computer, a notebook computer, or the like. The computing node 120 may be implemented by 

using a program deployed on one or more servers. For example, computing nodes a, b, c, and the 

like shown in FIG. 1 are distributed on a high performance computer 1 to a high performance 

computer N respectively. The data warehouse 130 may be a centralized storage device, or may be a 

distributed storage cluster or device. In some embodiments, the distributed graph computing system 

includes a distributed computing node cluster. The graph data processing method may be applied to 

computing nodes in the distributed computing node cluster. 

[0035] As shown in FIG. 2, in some embodiments, a graph data processing method is 

provided. In this embodiment, description is made mainly by using an example in which the method 

is applied to the computing nodes in the distributed computing node cluster in FIG. 1. Referring to 

FIG. 2, the graph data processing method specifically includes the following steps: 

[0036] S202. Obtain subgraph data divided from to-be-processed graph data. 

[0037] The graph data is structured data organized using a graph structure, and relationship 

information between entities is stored by applying a graph theory. Mathematically, the graph 

structure may be represented by a 2-tuple G =< V, E >, where V = {𝑣𝑖}𝑖=1
𝑁  represents a set of N 

graph nodes in the graph data, and E = {𝑒𝑖𝑗} = {(𝑣𝑖, 𝑣𝑗)𝑚}𝑚=1
𝑀  represents connecting edges between 

the graph nodes. The to-be-processed graph data is graph data to be processed by the computing 

nodes. The subgraph data is partial graph data divided from the to-be-processed graph data. 

[0038] Generally, the graph data is formed by edges between the graph nodes. The graph 

node is a vertex in graph data, and may be used for representing a subject in the graph data. For 

example, when the graph data is used for storing information between individuals in a social 

network, different graph nodes in the graph data may be used for representing different individuals. 

Alternatively, when the graph data is used for representing a commodity purchase relationship, each 

user is a graph node, and each commodity is a graph node. The graph node may include information 

such as a node identifier and a node attribute of the graph node. The edges between the graph nodes 
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are edges in the graph data, and may be used for representing a relationship between different 

subjects in the graph data. For example, when the graph data is used for storing the information 

between individuals in the social network, different graph nodes in the graph data may be used for 

representing different individuals, and the relationship between individuals, for example, friendship, 

may be represented by the edges in the graph data. When the graph data is used for representing a 

commodity purchase relationship, each user is a graph node, each commodity is a graph node, the 

user purchasing the commodity is presented as an edge, and so on. 

[0039] In some embodiments, the computing nodes may be a program deployed on one or 

more servers, and the computing nodes may form a virtual network structure through a medium, 

namely, a blockchain. The computing node may write information such as data, a computation task 

execution log, or a computing node status to a new block, and add the new block to the blockchain 

network, thereby facilitating communication coordination between computing nodes, to complete a 

computation task corresponding to the subgraph data, and further complete a computation task 

corresponding to the to-be-processed graph data. The computing node status is status information of 

the computing node, including a central processing unit (CPU) memory resource consumed by 

performing the computation task by a current computing node, a name and a type of an algorithm, a 

quantity of error, and the like. 

[0040] In some embodiments, the distributed graph computing system includes a control 

node. The control node may access the blockchain network through communicating with one or 

more computing nodes in the distributed graph computing system. The control node may broadcast 

the task information in the blockchain network by recording task information corresponding to the 

to-be-processed graph data in the new block and adding the new block to the blockchain network. 

In this way, all computing nodes in the blockchain network can receive the broadcast task 

information. The task information is information related to the computation task. 

[0041] In some embodiments, the computing node may regularly check, by using a timer, a 

timing program, or the like, information recorded in a latest block in the blockchain network. When 

the task information is detected, a load status of the computing node is determined by itself. When 

the computing node is not overloaded, the computing node may load the task information from the 

blockchain network. 

[0042] In some embodiments, the task information may include an obtaining path of a task-

executable file, an algorithm parameter for performing the computation task, an obtaining path of 

the subgraph data, an output path of a computation result, an expected completion time, and the 

like. After loading the task information from the blockchain network, the computing node may 
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obtain subgraph structures in the graph structure corresponding to the to-be-processed graph data, 

and obtain corresponding subgraph data from a data warehouse according to the obtained subgraph 

structures. 

[0043] In some embodiments, when loading the task information from the blockchain 

network, the computing node may randomly obtain, according to the load status of itself, a specific 

quantity of graph nodes and corresponding edges from the graph structure corresponding to the to-

be-processed graph data, to form the subgraph structures, and obtain, according to the obtaining 

path of the subgraph data recorded in the task information, the subgraph data corresponding to the 

subgraph structures from the data warehouse. 

[0044] In some embodiments, the distributed graph computing system may divide the to-be-

processed graph data according to a current quantity of computing nodes, or the to-be-processed 

graph data according to a preset condition, for example, averagely or randomly into a corresponding 

quantity of pieces of subgraph data. 

[0045] S204. Perform a computation task on the subgraph data to obtain corresponding 

global data and local data. 

[0046] The computation task is workload that needs to be computed during processing on 

the to-be-processed graph data. The global data is data that needs to be globally shared and globally 

updated in a process in which the computing nodes compute the subgraph data, and a scale of the 

global data is limited. The local data is data that is used and updated only by a few computing nodes 

in the process in which the computing nodes compute the subgraph data. 

[0047] Specifically, after obtaining the subgraph data divided from the to-be-processed 

graph data, the computing node may perform corresponding computation on the graph nodes and 

the edges in the obtained subgraph data, to obtain the corresponding global data and local data. 

[0048] In some embodiments, each graph node in the subgraph data may correspond to one 

unit computation task. In this embodiment, the unit computation task is a minimum computation 

allocation unit in the distributed graph computing system, for example, a computation task 

corresponding to a specific graph node in a current iterative computation process. 

[0049] In some embodiments, after loading the task information, the computing node pulls, 

according to information such as the obtaining path of the task-executable file recorded in the task 

information, the algorithm parameter for performing the computation task, and the like, a 

corresponding task-executable file and an algorithm parameter for performing the computation task 

from the data warehouse. Further, after obtaining the subgraph data, the computing node executes 
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the pulled task-executable file according to the algorithm parameter for performing the computation 

task, to perform the computation task on the subgraph data. 

[0050] In some embodiments, the computing node may assign initial values to the global 

data and the local data randomly or according to historical experience. The computing node 

executes the task-executable file according to the algorithm parameter for performing the 

computation task, and the initial values of the global data and the local data, and updates the global 

data and the local data. 

[0051] In some embodiments, the computation performed on the to-be-processed graph data 

is an iterative computation. As the algorithm is iteratively updated, a new computation task is 

generated in each iteration process. Each graph node in the subgraph data may be driven by the 

algorithm to continuously generate a unit computation task for which the computation needs to be 

completed. 

[0052] In some embodiments, the computing node performs the computation task on the 

subgraph data, and after obtaining the corresponding global data and the local data, may store the 

corresponding data in isolation according to different tasks and different graph nodes. 

[0053] S206. Write the global data to a blockchain network, the global data in the 

blockchain network being updated by a distributed computing node cluster. 

[0054] The blockchain network is a carrier and an organization mode for running a 

blockchain technology. The blockchain technology (BT for short), also referred to as a distributed 

ledger technology, is an Internet database technology, and features decentralization, openness, and 

transparency, so that everyone may participate in database recording. The blockchain technology is 

a brand new distributed-infrastructure and computing-paradigm that verifies and stores data by 

using a blockchain data structure, generates and updates data by using a distributed node consensus 

algorithm to, ensures security of data transmission and data access in a cryptographic manner, and 

performs programming and operates data by using smart contracts including automation scripts. 

The distributed computing node cluster is a set including distributed computing nodes. 

[0055] Specifically, after performing the computation task on the subgraph data to obtain 

the corresponding global data and local data, the computing node may share the obtained global 

data among the distributed computing nodes through the blockchain network. The computing node 

may write the global data to a new block, and write, after the new block is verified by the 

blockchain network, the global data to the blockchain network in a manner in which the new block 

is attached to a tail end of the blockchain network. 
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[0056] In some embodiments, the computing nodes in the distributed graph computing 

system may asynchronously perform the computation tasks on the subgraph data, to obtain 

corresponding global data and local data respectively. The computing nodes asynchronously 

perform the computation tasks, and may write the global data to the blockchain network according 

to their own conditions after the corresponding computation tasks are completed. The global data in 

the blockchain network is updated jointly by the distributed computing node cluster. 

[0057] In some embodiments, the computing node may perform hash encryption on the 

global data, to obtain a corresponding character string, encrypt the character string by using a preset 

private key to generate a signature, and then write the global data and the signature to the 

blockchain network. After obtaining the global data and the signature, other nodes may obtain a 

corresponding public key from the data warehouse to perform verification on validity of the 

signature, and then obtain the corresponding global data and buffer and update the corresponding 

global data to local global data after the verification succeeds. 

[0058] In some embodiments, the foregoing blockchain network may include a private 

blockchain, and a key required for recording the data in the blockchain network may be generated 

in advance according to a relevant asymmetric encryption algorithm standard such as an elliptic 

curve encryption algorithm or a Rivest-Shamir-Adleman (RSA) encryption algorithm (an 

asymmetric encryption algorithm), and be stored in the data warehouse. The computing node may 

access the data warehouse to obtain a relevant key when use of the key is needed. 

[0059] In some embodiments, the computing node may alternatively record all relevant data 

from a previous block to a current time, for example, current global data, a computation task 

execution log, or a computing node status, in the new block and add the new block to the 

blockchain network. 

[0060] In some embodiments, the computing node may actively broadcast the relevant data 

recorded in the new block, to share the broadcast relevant data, for example, the global data 

recorded in the new block, with all computing nodes in the distributed graph computing system. 

Alternatively, the relevant data recorded in the new block may be spread in a form of a request. 

Spreading in the form of the request means that the computing node may obtain the relevant data 

recorded in the new block by transmitting the request. 

[0061] In a specific application scenario, in a graph computing problem related to the to-be-

processed graph data, the graph structure corresponding to the to-be-processed graph data is usually 

a relatively sparse graph, and a quantity M of edges in the to-be-processed graph data is far less 

than a combination of two quantities N of nodes of the graph: M≪A_n^2. In this way, the global 
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data that needs to be shared globally is usually limited in scale. Most of the data has specific 

locality, and is only used by a few computing nodes. By using the distributed graph computing 

system, the global data is shared globally through the blockchain network. The local data may be 

buffered to the corresponding computing nodes, and may be obtained in the form of the request, 

thereby avoiding a large amount of unnecessary network communication overhead. 

[0062] S208. Obtain latest global data from the blockchain network. 

[0063] Specifically, the computing node may obtain, through the blockchain network, the 

latest global computation data recorded in the new block. In some embodiments, the computing 

node may buffer the latest global computation data from the blockchain network in a manner of 

regularly checking the new block. 

[0064] In some embodiments, when the new block is broadcast in the blockchain network, 

the computing node may obtain the global data from the new block. The computing node locally 

buffers the obtained global data. The computing node may be driven by a timer to replace and 

update oldest global data, and an update policy thereof is similar to common first in first out (FIFO) 

and least frequently used (LFU) page-replacement algorithm policies. Details are not described 

herein. 

[0065] In some embodiments, the computing node may regularly detect a quantity of blocks 

in the blockchain network, obtain, in a case that the quantity of blocks is increased, the global data 

recorded in the new block, and update the local global data according to the obtained global data. 

[0066] In some embodiments, the computing node may regularly detect block data in the 

blockchain network through a timer or by running a preset timing and detection program. The 

computing node may obtain, in a case that the quantity of blocks is increased, the global data 

recorded in the new block in the form of the request, and update the local global data according to 

the obtained global data. In this way, the global data can be quickly and conveniently updated, 

thereby improving execution efficiency of subsequent processing on the subgraph data. 

[0067] In some embodiments, the computing node may generate a computation task of a 

new iterative computation according to the global data and the local data. When generating the 

computation task of the new iterative computation, the computing node obtains the latest global 

data from the blockchain network in the form of a data request, obtains required local data from 

adjacent computing nodes, and generates a computation task of a new iterative computation 

according to the obtained latest global data, the local data at the adjacent computing nodes, and 

local data. 
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[0068] S210. Iteratively perform, according to the obtained latest global data and the local 

data, the computation task on the subgraph data without obtaining a computation result until an 

iteration stopping condition is met. 

[0069] The iteration stopping condition is a condition of ending the iterative computation. 

The iteration stopping condition may be that a preset quantity of iterations is reached, iterative 

computation reaches a preset duration, a computation result obtained through the iterative 

computation converges to a stable value, or the like. 

[0070] Specifically, the computing node may iteratively perform, according to the obtained 

latest global data and the local data, the computation task on the subgraph data. If the iteration 

stopping condition is not met after the computation task on the subgraph data is performed, step 

S204 is performed again to continue the computation, and the computation is not ended until the 

iteration stopping condition is met. 

[0071] In some embodiments, the graph node in the subgraph data may be driven by the 

algorithm to continuously generate the computation task for which the computation needs to be 

completed. The computing node may determine a to-be-processed computation task in the subgraph 

data according to the subgraph data, a quantity and content of completed computation tasks, and the 

latest global data and the local data. For example, the computing node may generate, according to 

the subgraph data, completed computation tasks at first s time points on which a computation task 

of a current iterative computation depends, and corresponding latest global data and current local 

data, and may be driven by an algorithm to generate a computation task of a next iterative 

computation. The computing node performs the generated computation task, and updates the global 

data and the local data. Such an iteration is repeated without obtaining a computation result until an 

iteration stopping condition is met. 

[0072] Description is made by using an example in which the graph data processing method 

is applied to model training. The graph data may be inputted to a machine learning model, to 

determine an intermediate prediction result corresponding to the graph nodes in the graph data, 

model parameters of the machine learning model are adjusted according to a difference between the 

intermediate prediction result and a label that corresponds to the graph data, and the training is 

continued and is not ended until the iteration stopping condition is met. In each model training 

process, model parameters obtained through training may include the global data and the local data. 

Model parameters obtained through previous model training are used in a current model training 

process, model parameters obtained through current model training are used for next model 

training, and so on. 
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[0073] In some embodiments, in a graph computing problem, requirements for data 

consistency vary greatly according to different algorithms. In this embodiment, because information 

transfer in the blockchain network is flooded, the global data obtained by the computing node 

usually has a specific data delay, and strong consistency cannot be ensured. That is, an error of a 

global parameter falls within a controllable range, and a stochastic gradient descent algorithm or the 

like is insensitive to the error. However, correspondingly, because the local data is stored locally, or 

is communicated or shared through a point-to-point direct connection, consistency of the local data 

can be well ensured, and no data delay exists. 

[0074] In some embodiments, after iteratively performing, according to the obtained latest 

global data and the local data, the computation task on the subgraph data, the computing node may 

obtain, in a case that the iteration stopping condition is met, the computation result corresponding to 

the subgraph data. The computing nodes may store the local data of the subgraphs, and the 

computation results to the data warehouse. The data warehouse may perform consistent integration 

on the global data in the blockchain network, the local data of the subgraphs, and the computation 

results corresponding to the subgraphs. 

[0075] In the foregoing graph data processing method, the to-be-processed graph data is 

divided into the subgraph data for distributed processing, so that efficiency of processing the graph 

data can be greatly improved. The global data that needs to be shared globally and that is obtained 

by the computing nodes in the distributed computing process of the graph data is then written to the 

blockchain network, and is globally shared through the blockchain network, so that communication 

traffic consumed by data sharing is greatly reduced. In addition, in a process of performing an 

iterative computation on the to-be-processed graph data, the latest global data and the local data 

locally buffered may be quickly and directly obtained from the blockchain network without using a 

centralized driver to coordinate and update the data, so that efficiency of processing the graph data 

is greatly improved. 

[0076] In some embodiments, step S202 specifically includes: obtaining task information 

that corresponds to the to-be-processed graph data and that is broadcast in the blockchain network; 

and reading, according to the task information, a corresponding task-executable file and the 

subgraph data that is divided from the to-be-processed graph data. Step S204 specifically includes: 

performing the task-executable file, to perform the computation task on the subgraph data to obtain 

the corresponding global data and the local data. 

[0077] Specifically, the computing node may obtain, through the blockchain network, the 

task information that corresponds to the to-be-processed graph data and that is broadcast in the 
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blockchain network, read, according to the task information from the local or the data warehouse, 

the corresponding task-executable file and the subgraph data divided from the to-be-processed 

graph data, and perform the task-executable file, to perform the computation task on the subgraph 

data. 

[0078] In some embodiments, the distributed graph computing system includes a control 

node. The control node may record task information corresponding to the to-be-processed graph 

data in the new block, add the new block to the blockchain network, and broadcast the task 

information in the blockchain network. 

[0079] In some embodiments, all computing nodes in the blockchain network may receive, 

through broadcasting of the new block, the task information corresponding to the to-be-processed 

graph data. 

[0080] In some embodiments, the computing node may regularly check, by using a timer, a 

timing program, or the like, information recorded in a latest block in the blockchain network, and 

actively obtain the task information that corresponds to the to-be-processed graph data and that is 

broadcast in the blockchain network. 

[0081] In some embodiments, steps of performing the computation task may be performed 

by obtaining the task information that corresponds to the to-be-processed graph data and that is 

broadcast in the blockchain network, then reading, according to the task information, the 

corresponding task-executable file and the corresponding subgraph data, and performing the task-

executable file. The task information may be a light file. In this way, publishing a task through the 

blockchain network can greatly reduce communication traffic of publishing and obtaining the task 

in the distributed graph computing system, thereby greatly improving efficiency of the task 

publishing. 

[0082] In some embodiments, the step of obtaining task information that corresponds to to-

be-processed graph data and that is broadcast in a blockchain network specifically includes the 

following steps: 

[0083] S302. Regularly detect the task information that corresponds to the to-be-processed 

graph data and that is broadcast in the blockchain network. 

[0084] Specifically, the computing node may regularly detect, by using a timer, a timing 

program, or the like, the character information that corresponds to the to-be-processed graph data 

and that is broadcast in the blockchain network. In some embodiments, the control node may 



 15  

broadcast the task information through the blockchain network by recording the task information in 

the new block. 

[0085] S304. Determine a load status of a current computing node in a case that the task 

information is detected. 

[0086] Specifically, after detecting new task information, the computing node may 

determine the load status of the current computing node. 

[0087] S306. Pull the task information in a case that the load status meets a preset load 

condition. 

[0088] The preset load condition is a preset condition, for example, a load is less than a 

preset threshold or a load falls within a preset range. The computing node may determine whether 

the current load status meets the preset load condition. In a case that the load status of the 

computing node meets the preset load condition, for example, in a case that the computing node is 

in an idle state, the computing node may pull the task information. In a case that the load status of 

the computing node does not meet the preset load condition, for example, in a case that the 

computing node is in an overload state, the computing node may omit the task information. 

[0089] In the foregoing embodiment, latest task information may be obtained in real time by 

regularly detecting the task information that corresponds to the to-be-processed graph data and that 

is broadcast in the blockchain network. The task information is pulled only in a case that the load 

status of the computing node meets the preset load condition, so that it can be ensured that the 

computing node that pulls the task information has an idle resource to process the corresponding 

computation task, thereby avoiding invalid pulling, and further improving efficiency of processing 

the graph data. 

[0090] In some embodiments, step S206 specifically includes the following steps: creating a 

new block; writing the global data to the created new block; and adding, after the new block is 

verified by a blockchain network, the new block to the blockchain network. 

[0091] Specifically, the computing node may regularly create the new block, and write 

global computation data obtained after performing the computation task on the subgraph data to the 

created new block. After the new block is verified by the blockchain network, the new block is 

added to the blockchain network. 

[0092] In some embodiments, the computing node may generate a new block according to a 

corresponding consensus algorithm. The consensus algorithm is, for example, a consensus hash 

algorithm. The computing node may write global data corresponding to the completed computation 
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task to the new block. In some embodiments, the computing node may write information such as the 

global data, the computation task execution log, exchanged data of the graph node, or the 

computing node status to the new block. 

[0093] In some embodiments, when a blockchain is a private chain, a quantity of bits of the 

consensus hash algorithm may be reduced, to improve processing efficiency, and improve system 

throughput. The quantity of bits of the consensus hash algorithm is reduced. For example, a 128-bit 

secure hash algorithm (SHA) instead of 256-bit SHA is used. Alternatively, the consensus hash 

algorithm may be adjusted to be a proof of work (POS), and a coin age is used for determining a 

generator of a next new block. 

[0094] In some embodiments, for a consensus hash function, a quantity of consensus 

prefixes 0 may alternatively be limited for controlling complexity, which is similar to controlling of 

the quantity of bits. A larger quantity of the prefixes 0 limiting a hash result indicates that greater 

difficulty in resolving a consensus problem. 

[0095] In some embodiments, the blockchain network may use a corresponding consensus 

algorithm to perform verification on the new block. After the new block is verified by the 

blockchain network, the computing node may add the new block to the blockchain network. 

[0096] In some embodiments, in the distributed graph computing system, a plurality of new 

blocks may be generated simultaneously, resulting in branching of the blockchain network. A 

policy of handling the branching uses a common majority identification principle, so that only one 

branch finally becomes a main chain. If the new block created by the current computing node does 

not become the main chain, the computing node status returns to a status before the new block is 

generated. To avoid loss of the data recorded in the new block, the computing nodes may buffer the 

corresponding data locally for a period of time. 

[0097] In the foregoing example, the global data is written to a new block, and after the new 

block is verified by the blockchain network, the global data may be shared in the blockchain 

network, thereby greatly reducing communication traffic required for sharing the global data. 

[0098] In some embodiments, the step of writing the global data to the created new block 

includes: writing the global data and a corresponding computation task execution log to the new 

block. The graph data processing method further includes the step of reconstructing lost data. The 

step specifically includes the following steps. 

[0099] S402. Determine a faulty computing node and corresponding lost data according to 

the computation task execution log in the blockchain network. 
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[0100] The computation task execution log is log data generated when the computation task 

is performed. In some embodiments, when failing to obtain local data from adjacent nodes, the 

computing node may pull and organize a corresponding computation task execution log from the 

blockchain network according to requirements to determine a faulty computing node and 

corresponding lost data. 

[0101] S404. Determine a computing node participating in reconstructing the lost data. 

[0102] Specifically, the computing node participating in reconstructing the lost data is an 

adjacent computing node of the faulty node. In some embodiments, when the faulty computing node 

is determined, the adjacent computing node of the faulty computing node may obtain parts of a 

subgraph data structure of the faulty computing node according to its own load status, and obtain, 

from the data warehouse according to the obtained parts of the subgraph data structure, 

corresponding parts of subgraph data and combine the parts of subgraph data to form new subgraph 

data. 

[0103] S406. Obtain, from the determined computing node, local data related to the faulty 

computing node. 

[0104] Specifically, the computing node may obtain, from another computing node 

participating in reconstructing the lost data, local data related to the faulty computing node. In some 

embodiments, the computing node may alternatively search the local data buffered locally for the 

local data related to the faulty computing node, and share the found local data with a computing 

node participating in reconstructing the lost data, the shared local data being used for reconstructing 

the lost data by the another computing node. A sharing mode may be that the computing node 

actively transmits local data related to the faulty computing node to a corresponding computing 

node, or may be that the computing node that needs the data initiates a data obtaining request, to 

obtain the corresponding local data. 

[0105] In some embodiments, the computing node participating in reconstructing the lost 

data may alternatively be an unloaded computing node. In this case, the computing node 

participating in reconstructing the lost data may obtain the local data that is related to the faulty 

computing node and that is shared by the computing node adjacent to the faulty computing node, 

and reconstruct the lost data according to the shared local data. 

[0106] S408. Reconstruct the lost data according to the obtained local data. 

[0107] Specifically, the computing node may reconstruct the lost data according to a 

minimum error principle. The computing node may reconstruct the lost data according to the 
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obtained local data by using an interpolation method. A commonly used interpolation method is, for 

example, a sliding average window method, a regression method, or an interpolation function 

method. Alternatively, a mean value, a median, or a mode of the obtained local data is used as a 

reconstruction value of the lost data. 

[0108] In the foregoing embodiment, the faulty node and the corresponding lost data may be 

quickly located by using the computation task execution log recorded in the blockchain network. 

The lost data may be quickly reconstructed according to the local data shared by the computing 

node participating in reconstructing the lost data, to prevent a single point of failure of the 

computing node from affecting an overall computation, so that the entire distributed graph 

processing system has relatively high reliability. 

[0109] In some embodiments, the graph data processing method further includes the step of 

exchanging graph nodes. The step specifically includes the following steps. 

[0110] S502. Obtain a first quantized value corresponding to a completed computation task 

of which corresponding blockchain data has been formed. 

[0111] The blockchain data is data recorded in the blockchain network, and the new block 

in the blockchain network may share the recorded information in a broadcast manner. The 

quantized value is a value obtained by quantizing the computation task. For example, one unit of 

computation task corresponds to one unit of quantized value. The first quantized value is a value 

obtained by quantizing the completed computation task of which the corresponding blockchain data 

has been formed in the computing node. The first quantized value may measure a computing 

capacity of the computing node, and corresponds to some completed computation tasks. The first 

quantized value may be specifically a resource circulated and exchanged in the blockchain network, 

and may be referred to as a currency value, a virtual currency value, or the like. 

[0112] Specifically, after performing the computation task on the subgraph data, the 

computing node may record global data corresponding to some completed computation tasks in the 

blockchain network to form corresponding blockchain data. The quantized value corresponding to 

the computation tasks that have been completed is the first quantized value. 

[0113] In some embodiments, the computing node may alternatively record all relevant data 

from a previous block to a current time, for example, current global data, the computation task 

execution log, or the computing node status, in the new block, add the new block to the blockchain 

network, and obtain a corresponding first quantized value. 
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[0114] S504. Obtain a second quantized value corresponding to a completed computation 

task of which corresponding blockchain data is not formed. 

[0115] The second quantized value is a value obtained by quantizing the completed 

computation task of which the corresponding blockchain data is not formed in the computing node. 

The second quantized value may measure the computing capacity of the computing node, 

corresponds to some other computation tasks that have been completed in the computing node. The 

second quantized value may be specifically a resource that is currently owned by the computing 

node and that can be redeemed as the first quantized value, and may be referred to as an asset value. 

After the computing node records the data corresponding to the completed computation task in the 

blockchain network to form the corresponding blockchain data, the asset value corresponding to the 

blockchain data may be converted into the same amount of currency value circulated in the 

blockchain network. 

[0116] Specifically, after performing the computation task on the subgraph data, the 

computing node obtains corresponding global data and local data. The computing node quantizes 

the completed computation task, to obtain the second quantized value. In some embodiments, after 

performing the computation task on the subgraph data, the computing node completes a 

corresponding computation task. After completing the corresponding computation task, the 

computing node may obtain the second quantized value corresponding to the completed 

computation task. 

[0117] In some embodiments, before writing the global data to the new block, the 

computing node obtains a historical second quantized value corresponding to the completed 

computation task. The historical second quantized value corresponds to a computation task that has 

been completed before the global data is written to the new block. After the global data is written to 

the new block, and the new block is verified by the blockchain network, the computing node 

subtracts the first quantized value corresponding to the corresponding computation task 

corresponding to the generated and written global data from the historical second quantized value, 

to obtain a current second quantized value. 

[0118] In this way, the corresponding historical second quantized value may be converted 

into the first quantized value by writing the global data to the new block to form the corresponding 

blockchain data. The second quantized value that may be redeemed in the future is quickly and 

conveniently converted in an accounting manner into a corresponding first quantized value that may 

be circulated. In this way, a sum of the first quantized value and the current second quantized value 

may represent a current computing capacity of the computing node. 
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[0119] S506. Determine a third quantized value corresponding to an uncompleted 

computation task in the subgraph data. 

[0120] The third quantized value is a value obtained by quantizing an uncompleted 

computation task in the computing node. The third quantized value may be specifically a numerical 

value corresponding to a computation task to be performed by the computing node, may be referred 

to as a liability value, and may measure the load status of the computing node. After performing and 

completing the uncompleted computation task, the computing node may convert a corresponding 

third quantized value into the same amount of second quantized value, and then convert the same 

amount of second quantized value into the same amount of first quantized value. 

[0121] Specifically, the computing node may obtain the current uncompleted computation 

task in real time, and determine a corresponding third quantized value according to the uncompleted 

computation task. In some embodiments, the first quantized value, the second quantized value, and 

the third quantized value have the same unit, and all correspond to the computation tasks. 

[0122] In some embodiments, a total task corresponding to the to-be-processed graph data is 

continuously changing, and subtasks generated by the subgraph data in the computing nodes are 

also continuously changing. The computing node may iteratively generate a computation task 

according to the subgraph data. As the algorithm is iteratively updated, a new computation task is 

generated in each iteration process. Each graph node in the subgraph data may be driven by the 

algorithm to continuously generate a unit computation task for which the computation needs to be 

completed. 

[0123] In some embodiments, the computing node may determine, according to the 

subgraph data, a quantity of completed computation tasks, and content of the completed 

computation tasks, the global data shared in the blockchain network, and the local data, the third 

quantized value corresponding to the uncompleted computation task in the subgraph data. 

[0124] S508. Exchange a graph node and the first quantized value between the computing 

nodes in a case that the second quantized value and the third quantized value do not meet an 

equilibrium condition. 

[0125] The equilibrium condition is a preset condition used for measuring an equilibrium 

relationship between a current computing capacity and the load status of the computing node. The 

equilibrium condition is that, for example, a contrast value of a second sum of current third 

quantized values of the subgraph data and a first sum of current second quantized values of the 

subgraph data is within a specified range. The contrast value is a difference between two values. 
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Specifically, the difference between the two values may be determined through a mathematical 

computation. The mathematical computation is, for example, direct division of two numbers, 

logarithm-taking followed by division, subtraction, or another operation followed by logarithm-

taking followed by division. The contrast value may measure a difference state of one numerical 

value relative to another numerical value. 

[0126] Specifically, a graph node and the first quantized value may be exchanged between 

the computing nodes in a case that the second quantized value and the third quantized value do not 

meet an equilibrium condition, to maintain that the second quantized value and the third quantized 

value meet the equilibrium condition. 

[0127] In some embodiments, the specified range corresponding to the equilibrium 

condition may be a preset fixed range, or may be a range determined by a function that varies over 

time. 

[0128] In some embodiments, the computing node may obtain the first sum of current 

second quantized values of the subgraph data, and obtain a second sum of current third quantized 

values of the subgraph data. The contrast value of the second sum relative to the first sum is 

determined. When the contrast value exceeds the specified range, the second quantized value and 

the third quantized value do not meet the equilibrium condition. 

[0129] In some embodiments, the computing node may compute the contrast value of the 

second sum relative to the first sum according to the following formula: 

log𝑎
𝑚+|∑ 𝒟𝑖

𝑡𝑛
𝑖=1 |

⁡

log⁡𝑎
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where both 𝑎and 𝑚 are constants; 𝑎 > 0, and 𝑎 ≠ 1. 𝑚 ≥ 1. |∑ 𝒟𝑖
𝑡𝑛

𝑖=1 | represents a 

second sum of current third quantized values of the subgraph data; and |∑ 𝐶𝑖
𝑡𝑛

𝑖=1 | represents a first 

sum of current second quantized values of the subgraph data. 

[0130] In some embodiments, when the contrast value is a value obtained by taking 

logarithms of the second sum and the first sum and then performing division of the two logarithms, 

both a minimum value 𝜇(𝑡) and a maximum value 𝜆(𝑡) of the specified range are linear subtraction 

functions that vary over 𝑡, and 𝜇(𝑡) < 𝜆(𝑡). For example, the contrast value falling within the 

specified range may be represented by using the following formula: 𝜇(𝑡) <
log𝑎

𝑚+|∑ 𝒟𝑖
𝑡𝑛
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log⁡𝑎
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< 𝜆(𝑡). 
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[0131] In a specific embodiment, the constant 𝑎may be 10, and if the constant 𝑚 is 1, the 

foregoing formula may be simplified as: 𝜇(𝑡) <
lg⁡(1+|∑ 𝒟𝑖

𝑡𝑛
𝑖=1 |)

lg⁡(1+|∑ 𝐶𝑖
𝑡𝑛

𝑖=1 |)
< 𝜆(𝑡). 

[0132] In some embodiments, when the contrast value is less than the minimum value of the 

specified range, the first quantized value of the current computing node is exchanged for a 

corresponding graph node of a non-current computing node, to keep the contrast value within the 

specified range. When the contrast value is greater than the maximum value of the specified range, 

the graph node of the current computing node is exchanged for a corresponding first quantized 

value of the non-current computing node, to keep the contrast value within the specified range. 

[0133] In the foregoing embodiment, the contrast value is a contrast value of the second 

sum relative to the first sum. When the contrast value is less than the minimum value of the 

specified range, the first quantized value of the current computing node is exchanged for the 

corresponding graph node of the non-current computing node, and when the contrast value is 

greater than the maximum value of the specified range, the graph node of the current computing 

node is exchanged for the corresponding first quantized value of the non-current computing node, to 

keep the contrast value within the specified range. Correspondingly, the contrast value may 

alternatively be a contrast value of the first sum relative to the second sum. However, when the 

contrast value is greater than the maximum value of the specified range, the first quantized value of 

the current computing node is exchanged for the corresponding graph node of the non-current 

computing node, and when the contrast value is less than the minimum value of the specified range, 

the graph node of the current computing node is exchanged for the corresponding first quantized 

value of the non-current computing node, to keep the contrast value within the specified range. 

[0134] In some embodiments, the step of exchanging a graph node and the first quantized 

value between the computing nodes specifically includes the following steps: determining, between 

computing nodes that are about to perform an exchange, a first party providing a to-be-exchanged 

graph node and a second party obtaining, in exchange, the to-be-exchanged graph node; 

determining a first pre-estimated quantized value of the to-be-exchanged graph node pre-estimated 

by the first party, and determining a second pre-estimated quantized value of the to-be-exchanged 

graph node pre-estimated by the second party; determining, according to the first pre-estimated 

quantized value and the second pre-estimated quantized value, a first quantized value used for 

exchanging for the to-be-exchanged graph node; and exchanging the to-be-exchanged graph node 

and the determined first quantized value between the computing nodes that are about to perform an 

exchange. 
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[0135] The pre-estimated quantized value is a pre-estimated value obtained by quantizing 

the uncompleted computation task owned by the to-be-exchanged graph node. The first pre-

estimated quantized value is a value obtained by quantizing, by the first party providing the to-be-

exchanged graph node, the uncompleted computation task owned by the to-be-exchanged graph 

node. The second pre-estimated quantized value is a value obtained by quantizing, by the second 

party obtaining, in exchange, the to-be-exchanged graph node, the uncompleted computation task 

owned by the to-be-exchanged graph node. 

[0136] Specifically, when the computing node is the first party providing the to-be-

exchanged graph node, the computing node may determine, according to a relationship between the 

second quantized value corresponding to the to-be-exchanged graph node and the second quantized 

value corresponding to the first party, and a relationship between the third quantized value 

corresponding to the to-be-exchanged graph node and the third quantized value corresponding to 

the first party, a first pre-estimated quantized value of the to-be-exchanged graph node pre-

estimated by the first party. For example, the computing node may calculate the first pre-estimated 

quantized value by using the following formula: 

y1(𝑣𝑖, 𝑘) = 𝛼𝑒
−𝛽

𝒟𝑖−𝒟𝑘̅̅ ̅̅

𝒞𝑖−𝒞𝑘̅̅̅̅  

where 𝑣𝑖represents the to-be-exchanged graph node; 𝑘 represents the first party 

providing the to-be-exchanged graph node; y1(𝑣𝑖, 𝑘) represents the first pre-estimated quantized 

value of the to-be-exchanged graph node pre-estimated by the first party; 𝒟𝑖 represents the third 

quantized value of the to-be-exchanged graph node; 𝐶𝑖 represents the second quantized value of the 

to-be-exchanged graph node; 𝒟𝑘
̅̅ ̅̅  represents an average third quantized value of a graph node in a 

first party 𝑘 providing the to-be-exchanged graph node; 𝐶𝑘̅̅ ̅ represents an average second quantized 

value of a graph node in the first party 𝑘 providing the to-be-exchanged graph node; 𝛼 and 𝛽 are 

corresponding parameters respectively; and 𝑒 is a natural constant. 

[0137] In some embodiments, when the computing node is the second party obtaining, in 

exchange, the to-be-exchanged graph node, when determining the second pre-estimated quantized 

value, the computing node may consider, after obtaining, in exchange, the to-be-exchanged graph 

node, an added computation task and a reduced communication distance amount required by the 

computing node corresponding to the second party. Therefore, the computing node may determine, 

according to the third quantized value of the to-be-exchanged graph node, and a communication 

distance between the to-be-exchanged graph node and the graph node in the second party, the 

second pre-estimated quantized value of the to-be-exchanged graph node pre-estimated by the 
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second party. For example, the computing node may calculate the second pre-estimated quantized 

value by using the following formula: 

y2(𝑣𝑖, l) = 𝛼𝑒−𝛾𝒟𝑖+∑ 𝑑𝑖𝑠𝑡(𝑖,𝑗)𝑗∈𝑙  

where 𝑣𝑖represents the to-be-exchanged graph node; 𝑙 represents the second party 

obtaining, in exchange, the to-be-exchanged graph node; y2(𝑣𝑖, 𝑙) represents the second pre-

estimated quantized value of the to-be-exchanged graph node pre-estimated by the second party; 𝒟𝑖 

represents the third quantized value of the to-be-exchanged graph node; and ∑ 𝑑𝑖𝑠𝑡(𝑖, 𝑗)𝑗∈𝑙  

represents a sum of communication distances of the graph node 𝑗 in the second party 𝑙 obtaining, in 

exchange, the to-be-exchanged graph node and the to-be-exchanged graph node 𝑖. 

[0138] In some embodiments, 𝑑𝑖𝑠𝑡(𝑖, 𝑗) may represent a communication distance between 

the graph node 𝑖 and the graph node 𝑗. Because a computation amount of the communication 

distances between any two graph nodes in the graph data is huge, the computing node uses a 

mathematical approximation method to calculate the communication distances between the graph 

nodes. For example, the communication distances between the graph nodes may be calculated by 

using a local approximation method. Specifically, the communication distances between the graph 

nodes may be calculated by using the following formula: 

𝑑𝑖𝑠𝑡(𝑖, 𝑗) ≝ {
1, 𝑒𝑖,𝑗 ∈ 𝐸

0, 𝑒𝑖,𝑗 ∉ 𝐸
 

where 𝑑𝑖𝑠𝑡(𝑖, 𝑗) represents a communication distance between the graph node 𝑗 in 

the second party 𝑙 obtaining, in exchange, the to-be-exchanged graph node and the to-be-exchanged 

graph node 𝑖; 𝑒𝑖,𝑗 ∈ 𝐸 means that graph node 𝑗 is connected to the graph node 𝑖 through an edge; 

and 𝑒𝑖,𝑗 ∉ 𝐸 means that there is no edge between the graph node 𝑗 and the graph node 𝑖. 

[0139] That is, when the graph node 𝑖 is connected to the graph node 𝑗 through the edge, it 

can be approximately considered that the distance between the graph node 𝑖 and the graph node 𝑗 is 

very short. When the computing node corresponding to the second party obtains, in exchange, the 

to-be-exchanged graph node, the computing node may reduce a corresponding communication 

distance. Therefore, the second pre-estimated quantized value is higher. When the graph node 𝑖is 

connected to the graph node 𝑗 without an edge, after the computing node corresponding to the 

second party obtains, in exchange, the to-be-exchanged graph node, the computing node does not 

reduce the communication distance. 

[0140] In some embodiments, the computing node may determine, according to the first pre-

estimated quantized value and the second pre-estimated quantized value, the first quantized value 
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used for exchanging for the to-be-exchanged graph node. For example, an average value of the first 

pre-estimated quantized value and the second pre-estimated quantized value may be calculated, and 

the average value is used as the first quantized value exchanged for the to-be-exchanged graph 

node. Alternatively, the computing node may alternatively obtain, according to a specific weight 

ratio, an average value after weighted summation is performed on the first pre-estimated quantized 

value and the second pre-estimated quantized value, use the average value after the weighted 

summation as the first quantized value exchanged for the to-be-exchanged graph node, and the like. 

Further, between the computing nodes that are about to perform an exchange, the second party may 

exchange the determined first quantization value for the to-be-exchanged graph node of the first 

party. 

[0141] In the foregoing embodiment, the first quantized value, the second quantized value, 

and the third quantized value are separately obtained. The graph node and the first quantized value 

may be exchanged between the computing nodes in a case that the second quantized value and the 

third quantized value do not meet the equilibrium condition. The first quantized value and the 

second quantized value may measure the computing capacity of the computing node, and the third 

quantized value may measure the load status of the computing node. In this way, the computing 

capacity and the load status of the computing node may be quantitatively represented by a quantized 

value corresponding to the computation task, which is accurate and intuitive. The graph node and 

the first quantized value are exchanged between the computing nodes, to maintain that the second 

quantized value and the third quantized value meet the equilibrium condition. In this way, it is not 

needed to rely on a specific server or node to distribute tasks, and instead the computing nodes 

coordinate with each other to distribute graph nodes, and dynamically adjust distribution, to 

implement self-organized load balance, thereby avoiding problems of a single point of failure and 

network congestion of the specific server, so that task scheduling efficiency is greatly improved. In 

addition, use of such a self-organizing dynamic task scheduling method can be adapted to 

computation task scheduling of a cluster of a larger scale, and dynamically increasing or decreasing 

a quantity of computing nodes does not affect an existing computation task, so that high 

expandability is provided. 

[0142] As shown in FIG. 6, in a specific embodiment, the graph data processing method 

includes the following steps: 

[0143] S602. Regularly detect the task information that corresponds to the to-be-processed 

graph data and that is broadcast in the blockchain network. 
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[0144] S604. Determine a load status of a current computing node in a case that the task 

information is detected. 

[0145] S606. Pull the task information in a case that the load status meets a preset load 

condition. 

[0146] S608. Read, according to the task information, a corresponding task-executable file 

and subgraph data that is divided from the to-be-processed graph data. 

[0147] S610. Perform the task-executable file, to perform the computation task on the 

subgraph data to obtain the corresponding global data and the local data. 

[0148] S612. Create a new block. 

[0149] S614. Write the global data and a corresponding computation task execution log to 

the new block. 

[0150] S616. Add, after the new block is verified by a blockchain network, the new block to 

the blockchain network, the global data in the blockchain network being updated by the distributed 

computing node cluster. 

[0151] S618. Obtain a first quantized value corresponding to a completed computation task 

of which corresponding blockchain data has been formed. 

[0152] S620. Obtain a second quantized value corresponding to a completed computation 

task of which corresponding blockchain data is not formed. 

[0153] S622. Determine a third quantized value corresponding to an uncompleted 

computation task in the subgraph data. 

[0154] S624. Exchange a graph node and the first quantized value between the computing 

nodes in a case that the second quantized value and the third quantized value do not meet an 

equilibrium condition. 

[0155] S626. Regularly detect a quantity of blocks in the blockchain network. 

[0156] S628. Obtain, in a case that the quantity of blocks is increased, the global data 

recorded in the new block. 

[0157] S630. Update local global data according to the obtained global data. 

[0158] S632. Iteratively perform, according to the obtained latest global data and the local 

data, the computation task on the subgraph data without obtaining a computation result until an 

iteration stopping condition is met. 
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[0159] S634. Determine a faulty computing node and corresponding lost data according to 

the computation task execution log in the blockchain network. 

[0160] S636. Determine computing nodes participating in reconstructing the lost data. 

[0161] S638. Obtain, from the determined computing node, local data related to the faulty 

computing node. 

[0162] S640. Reconstruct the lost data according to the obtained local data. 

[0163] In the foregoing graph data processing method, the to-be-processed graph data is 

divided into the subgraph data for distributed processing, so that efficiency of processing the graph 

data can be greatly improved. The global data that needs to be shared globally and that is obtained 

by the computing nodes in the distributed computing process of the graph data is then written to the 

blockchain network, and is globally shared through the blockchain network, so that communication 

traffic consumed by data sharing is greatly reduced. In addition, in a process of performing an 

iterative computation on the to-be-processed graph data, the latest global data and the local data 

locally buffered may be quickly and directly obtained from the blockchain network without using a 

centralized driver to coordinate and update the data, so that efficiency of processing the graph data 

is greatly improved. 

[0164] FIG. 6 is a schematic flowchart of a graph data processing method in some 

embodiments. It is to be understood that, although the steps in the flowchart of FIG. 6 are 

sequentially shown according to the indication of arrows, the steps are not necessarily sequentially 

performed according to the sequence indicated by the arrows. Unless clearly specified in this 

specification, there is no strict sequence limitation on the execution of the steps, and the steps may 

be performed in another sequence. Moreover, at least some of the steps in FIG. 6 may include a 

plurality of sub-steps or a plurality of stages. The sub-steps or stages are not necessarily performed 

at the same moment but may be performed at different moments. The sub-steps or stages are not 

necessarily performed sequentially, but may be performed in turn or alternately with another step or 

at least some of sub-steps or stages of the another step. 

[0165] In a specific embodiment, the control node may write the task information to the new 

block, and publish the task information in the blockchain network. The computing node determines 

its own load status after detecting the task information, pulls the task information in a case that the 

load status meets the preset load condition, and obtains, from the data warehouse according to the 

task information, the subgraph data and the task-executable file. The computing node performs the 

task-executable file, to compute the subgraph data. In the computation process, the computing node 
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may write information such as the computed global data, the computation task execution log, and 

the status of the computing node to the blockchain network. In the computation process, the 

computing node may separately obtain the corresponding first quantized value, the second 

quantized value, and the third quantized value, and exchange a graph node and the first quantized 

value between the computing nodes in a case that the second quantized value and the third 

quantized value do not meet an equilibrium condition. In this way, a circulative iteration 

computation is continuously performed on the graph data without obtaining a computation result 

until the iteration stopping condition is met. The computing node may record the corresponding 

computation result in the blockchain, or store the corresponding computation result in the data 

warehouse. 

[0166] In a specific application scenario, for example, in a traveling salesman problem 

(TSP), an optimal solution may be found efficiently by using the foregoing graph data processing 

method. The TSP problem specifically refers to how a salesman covers all cities (the graph nodes) 

in a shortest distance and returns to a starting city. This is a non-deterministic polynomial (NP) 

complete problem. Generally, an approximate solution is generally found. According to the graph 

data processing method in this solution, the TSP problem may be divided into shortest traversal 

problems in subgraphs. That is, a global optimal solution is approximately approached by searching 

for a local optimal solution. The global data is a path and a total length in the current to-be-

processed graph data, and the local data includes an optimal path length in each piece of subgraph 

data. The computation process is continuously optimizing a path selection. The computing nodes 

share the global data by writing the global data to the blockchain network, so that network 

communication traffic consumed in the computation process can be greatly reduced. The global 

data and the local data are continuously updated, to perform the computation task, and find the 

optimal solution. 

[0167] As shown in FIG. 7, in some embodiments, a method for publishing a graph data 

computation task is provided. In this embodiment, description is made mainly by using an example 

in which the method is applied to the control node 110 in FIG. 1. Referring to FIG. 7, the method 

for publishing a graph data computation task specifically includes the following steps: 

[0168] S702. Obtain task information corresponding to to-be-processed graph data. 

[0169] In some embodiments, the control node may obtain locally stored task information 

corresponding to the to-be-processed graph data, or obtain task information stored on another 

device through a network connection, an interface connection, or the like. 
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[0170] In some embodiments, the control node may receive a task adding instruction, and 

display a task editing interface according to the task adding instruction. A user may input the task 

information by using the task editing interface. The control node may obtain the task information 

that corresponds to the to-be-processed graph data and that is inputted to the task editing interface. 

[0171] FIG. 8 is a schematic interface diagram of a task editing interface in some 

embodiments. As shown in FIG. 8, the control node may display the task editing interface, and 

specifically, may display information, such as a quantity of tasks, a quantity of tasks in running, a 

quantity of successful tasks, and a quantity of failed tasks, on an upper part of the task editing 

interface. Relevant information, such as a task name, a running time, a running command, and a 

progress of each task and a processing control that may change a state of an existing task are 

displayed in a middle part of the task editing interface in a form of a table. A text box of adding a 

task is displayed on a lower part of the task editing interface. When clicking a button "Add a task", 

a user may input corresponding task information, such as an algorithm parameter, an obtaining path 

of a task-executable file, an input data path, a result output path, and an expected completion time to 

a text box corresponding to the lower part of the task editing interface. 

[0172] S704. Create a new block. 

[0173] Specifically, the control node may create the new block when a new computation 

task is published, and publish the task information in a manner of writing the task information to the 

new block. 

[0174] In some embodiments, when modifying information, such as the parameters or the 

result output path, of an existing or performed computation task, the control node may alternatively 

create the new block, and write modified content to the new block, to update the task information in 

the blockchain network. 

[0175] In some embodiments, when the control node terminates the existing or performed 

computation task, the existing or performed computation task may be marked as unavailable in the 

blockchain. A manner of adding anew block is also used for broadcast in the blockchain network. 

[0176] S706. Write the task information to the new block. 

[0177] Specifically, the control node may write the obtained task information to the new 

block. 

[0178] S708. Add, after the new block is verified by a blockchain network, the new block to 

the blockchain network. 
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[0179] In some embodiments, the blockchain network may use a corresponding consensus 

algorithm to perform verification on the new block. After the new block is verified by the 

blockchain network, the computing node may add the new block to the blockchain network. 

[0180] S710. Broadcast the task information in the blockchain network, the broadcast task 

information being used for instructing a computing node to obtain subgraph data divided from the 

to-be-processed graph data, and iteratively perform a computation task on the subgraph data based 

on the blockchain network to obtain a computation result. 

[0181] Specifically, after the new block used for recording the task information is verified 

by the blockchain network, the control node may broadcast the task information in the new block 

through the blockchain network. The broadcast task information is used for instructing the 

computing node to obtain the subgraph data divided from the to-be-processed graph data, and 

iteratively perform the computation task on the subgraph data based on the blockchain network to 

obtain the computation result. 

[0182] In the foregoing method for publishing a graph data computation task, the obtained 

task information is written to the new block in the blockchain network, to broadcast to publish the 

task information in the blockchain network. In this way, other nodes in the blockchain network may 

pull corresponding task information, obtain the subgraph data divided from the to-be-processed 

graph data, and iteratively perform the computation task on the subgraph data based on the 

blockchain network to obtain the computation result. In this way, in a situation of extremely low 

network communication traffic consumption, the computing nodes in the blockchain network may 

quickly and effectively receive the published task information, so that publishing efficiency of the 

computation task of the graph data is greatly improved, thereby improving processing efficiency of 

computing the graph data. 

[0183] In some embodiments, a task execution status of the computing node in the 

blockchain network may alternatively be displayed through the control node. Specifically, the 

control node may receive a task execution status display instruction; and access, according to the 

task execution status display instruction, a computation task execution log corresponding to a 

corresponding computing node in the blockchain network, to obtain task execution status 

information, and display a task execution status display interface. The task execution status 

information corresponding to the existing computation task in the blockchain network is displayed 

in the task execution status display interface. 

[0184] FIG. 9 is a schematic structural diagram of a task execution status display interface 

in some embodiments. As shown in FIG. 9, information, such as a quantity of computing nodes, a 
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quantity of tasks, a continuous running time, an accumulated running time, a quantity of successful 

tasks, a quantity of failed tasks, a quantity of tasks in running, a CPU utilization rate, network 

throughput, a memory utilization rate, and a node availability rate may be displayed in the task 

execution status display interface. The foregoing related information may alternatively be displayed 

as auxiliary information in a form of a chart. For a specific computing node, the control node may 

access the computation task execution log of the computing node in the blockchain network, and 

display the computation task execution log in the task execution status display interface. 

[0185] FIG. 10 is a schematic structural diagram of a computing node status display 

interface in some embodiments. As shown in FIG. 10, information, such as a quantity of computing 

nodes, a computing node availability rate, a quantity of faulty computing nodes, a CPU utilization 

rate, a memory utilization rate, and network throughput, may be displayed in the computing node 

status display interface. Status information, such as a computing node name, a running time, a 

current status, a load rate, and a check log, of the nodes may alternatively be displayed in the 

computing node status display interface. A text box of adding a node is displayed on a lower part of 

the computing node status display interface. When clicking a button "Add a node", a user may input 

corresponding computing node information to a text box corresponding to the lower part of the 

computing node status display interface, to add the computing node. The computing node 

information is, for example, global data, a node parameter, a log option, and a computation task. 

[0186] In some embodiments, running parameters of the system, including parameters, such 

as a block size, an update speed, an authentication mode, and an encryption algorithm, of the 

blockchain network, may be set by the control node. 

[0187] As shown in FIG. 11, in a specific embodiment, the method for publishing a graph 

data computation task includes the following steps: 

[0188] S1102. Receive a task adding instruction. 

[0189] S1104. Display a task editing interface according to the task adding instruction. 

[0190] S1106. Obtain task information that corresponds to the to-be-processed graph data 

and that is inputted to the task editing interface. 

[0191] S1108. Create a new block. 

[0192] S1110. Write the task information to the new block. 

[0193] S1112. Add, after the new block is verified by a blockchain network, the new block 

to the blockchain network. 
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[0194] S1114. Broadcast the task information in the blockchain network, the broadcast task 

information being used for instructing a computing node to obtain subgraph data divided from the 

to-be-processed graph data, and iteratively perform a computation task on the subgraph data based 

on the blockchain network to obtain a computation result. 

[0195] In the foregoing method for publishing a graph data computation task, the obtained 

task information is written to the new block in the blockchain network, to broadcast to publish the 

task information in the blockchain network. In this way, other nodes in the blockchain network may 

pull corresponding task information, obtain the subgraph data divided from the to-be-processed 

graph data, and iteratively perform the computation task on the subgraph data based on the 

blockchain network to obtain the computation result. In this way, in a situation of extremely low 

network communication traffic consumption, the computing nodes in the blockchain network may 

quickly and effectively receive the published task information, so that publishing efficiency of the 

computation task of the graph data is greatly improved, thereby improving processing efficiency of 

computing the graph data. 

[0196] As shown in FIG. 12, in some embodiments, a graph data processing apparatus 1200 

is provided, including a computation management module 1201 and a communication module 1202. 

[0197] The computation management module 1201 is configured to obtain subgraph data 

divided from to-be-processed graph data. 

[0198] The computation management module 1201 is further configured to perform a 

computation task on the subgraph data to obtain corresponding global data and local data. 

[0199] The communication module 1202 is configured to write the global data to a 

blockchain network, the global data in the blockchain network being updated by the distributed 

computing node cluster. 

[0200] The communication module 1202 is further configured to obtain latest global data 

from the blockchain network. 

[0201] The computation management module 1201 is further configured to iteratively 

perform, according to the obtained latest global data and the local data, the computation task on the 

subgraph data without obtaining a computation result until an iteration stopping condition is met. 

[0202] In some embodiments, the communication module 1202 is further configured to 

obtain task information that corresponds to the to-be-processed graph data and that is broadcast in 

the blockchain network. The computation management module 1201 is further configured to: read, 

according to the task information, a corresponding task-executable file and the subgraph data that is 
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divided from the to-be-processed graph data, and perform the task-executable file, to perform the 

computation task on the subgraph data to obtain the corresponding global data and the local data. 

[0203] In some embodiments, the communication module 1202 is further configured to: 

regularly detect the task information that corresponds to the to-be-processed graph data and that is 

broadcast in the blockchain network; determine a load status of a current computing node in a case 

that the task information is detected; and pull the task information in a case that the load status 

meets a preset load condition. 

[0204] In some embodiments, the communication module 1202 includes a new-block 

generation submodule 12021. The new-block generation submodule 12021 is configured to: create a 

new block; write the global data to the created new block; and add, after the new block is verified 

by a blockchain network, the new block to the blockchain network. 

[0205] In some embodiments, the new-block generation submodule 12021 is further 

configured to write the global data and a corresponding computation task execution log to the new 

block. The computation management module 1201 further includes a data recovery submodule 

12011. The data recovery submodule 12011 is configured to: determine a faulty computing node 

and corresponding lost data according to the computation task execution log in the blockchain 

network; determine a computing node participating in reconstructing the lost data; obtain, from the 

determined computing node, local data related to the faulty computing node; and reconstruct the 

lost data according to the obtained local data. 

[0206] In some embodiments, the data recovery submodule 12011 is further configured to: 

search for local data related to the faulty computing node; and share the found local data to the 

computing node participating in reconstructing the lost data, the shared local data being used for 

reconstructing the lost data. 

[0207] In some embodiments, the communication module 1202 is further configured to: 

regularly detect a quantity of blocks in the blockchain network; obtain, in a case that the quantity of 

blocks is increased, the global data recorded in the new block; and update the local global data 

according to the obtained global data. 

[0208] As shown in FIG. 13, in some embodiments, the graph data processing apparatus 

1200 further includes a scheduling management module 1203. The scheduling management module 

1203 is configured to: obtain a first quantized value corresponding to a completed computation task 

of which corresponding blockchain data has been formed; obtain a second quantized value 

corresponding to a computation task of which corresponding blockchain data is not formed; 
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determine a third quantized value corresponding to an uncompleted computation task in the 

subgraph data; and exchange a graph node and the first quantized value between the computing 

nodes in a case that the second quantized value and the third quantized value do not meet an 

equilibrium condition. 

[0209] In the foregoing graph data processing apparatus, the to-be-processed graph data is 

divided into the subgraph data for distributed processing, so that efficiency of processing the graph 

data can be greatly improved. The global data that needs to be shared globally and that is obtained 

by the computing nodes in the distributed computing process of the graph data is then written to the 

blockchain network, and is globally shared through the blockchain network, so that communication 

traffic consumed by data sharing is greatly reduced. In addition, in a process of performing an 

iterative computation on the to-be-processed graph data, the latest global data and the local data 

locally buffered may be quickly and directly obtained from the blockchain network without using a 

centralized driver to coordinate and update the data, so that efficiency of processing the graph data 

is greatly improved. 

[0210] In a specific application scenario, as shown in FIG. 14, FIG. 14 shows that, in some 

embodiments, the graph data processing apparatus may include a communication module, a data 

buffer module, a scheduling management module, and a computation management module. The 

communication module may include a new-block generation submodule, a transaction accounting 

submodule, a log management submodule, and a status reporting submodule. The data buffer 

module includes: a global data buffer submodule, a local data buffer submodule, a timer updating 

submodule, and a data reading/writing-back submodule. The scheduling management module 

includes: a multitasking coordination submodule, a self-organizing network submodule, a process 

control submodule, and a key management submodule. The computation management module 

includes: a computation execution submodule, an internal variable storage submodule, a data 

recovery submodule and a result verification submodule. 

[0211] In some embodiments, as a simplified implementation of the embodiment shown in 

FIG. 14, the global data buffer submodule and the local data buffer submodule in the data buffer 

module may be placed to the computation management module, an internal variable memory is 

allowed to directly access the data warehouse, and the data buffer module is omitted. Work of data 

buffer is completely performed by the computation management module, and a policy for driving 

the data buffer is defined by an executed algorithm, thereby implementing a more compact 

structure. 
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[0212] The following uses FIG. 14 as an example to describe how the modules cooperate 

with each other to work in detail. 

[0213] The communication module is responsible for all functions of communication 

interaction with the blockchain network, not only including maintaining normal running of the 

blockchain network, but also including maintaining effective information transfer between other 

modules and the blockchain network. Information, such as global data, algorithm configuration of 

the computation task, and computing node status data, is mainly exchanged with the blockchain 

network. The new-block generation submodule in the communication module is configured to write 

the current global data, the computing node status data (including data such as the second quantized 

value, the third quantized value, and a graph node index), and information about a graph node 

exchange that occurs after a previous block is generated to the new node. The transaction 

accounting submodule is configured to handle a situation of exchanging a graph node, that is, a 

transaction of the graph node and management of the first quantized value. The log management 

submodule is configured to: manage the computation task execution log generated by the current 

computing node, and pull and organize, from a blockchain according to a requirement, the required 

computation task execution log. This is very important in the data recovery process of the faulty 

computing node. The status reporting submodule obtains status information of the computing node 

from the computation management module, including a central processing unit (CPU) memory 

resource consumed by currently performing the computation task, an algorithm name and type, 

error times, and the like. 

[0214] In some embodiments, the communication module may further include a verification 

module, to ensure reliability of new-block generation and accounting. 

[0215] The data buffer module includes four submodules: a global data buffer submodule, a 

local data buffer submodule, a timer updating submodule, and a data reading/writing-back 

submodule. A data update policy is similar to common FIFO and LFU policies, and an oldest buffer 

is replaced under the driving of a time. 

[0216] The scheduling management module is the core of the whole distributed graph 

computing system, and drives the whole system to run orderly. The self-organizing network 

submodule is responsible for execution of a self-organizing policy, including determining the first 

quantized value used for exchanging the graph nodes, a transaction decision, asset accounting and 

management, and the like. The multitasking coordination submodule controls data of calculating 

performing a plurality of different tasks. Common queue scheduling and a priority scheduling 

method may be used for control coordination herein. The key management submodule obtains 
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authorization information of the computing node and a corresponding key from the data warehouse. 

The process control submodule monitors integrity and validity of a computation process, and in 

particular, to relevant context processing when the computation process needs to be rolled back. 

[0217] The computation execution submodule in the computation management module 

obtains, form the data warehouse according to the instruction of the scheduling management 

module, a required task-executable file, to complete a related computation. A corresponding 

variable is stored in an internal variable storage submodule, and isolated storage of data is needed 

according to different computation tasks and the graph node. The data recovery submodule is 

configured to attempt, when a failed computing node occurs in the blockchain network, to 

effectively recover the data stored in the data recovery submodule. 

[0218] Compared with a centralized graph data processing apparatus, the graph data 

processing apparatus in the embodiments of this application has the following advantages: 

[0219] High reliability is that, because all the computing nodes may perform computation 

actively, disconnection of a single computing node does not affect the whole computation, and leads 

to failure of the task, so that the whole system has relatively high reliability. 

[0220] High flexibility is that, as described in a previous point, a newly added node may 

also quickly and adaptively join the computing network, so that a scale of the computing network 

can be flexibly expanded. 

[0221] Adaptive heterogeneous computing is that, due to the autonomy of load balance, a 

heterogeneous device joins the network may also be coordinated in a similar manner, and a 

bottleneck is not generated due to differences in terms of a computing capacity and a computing 

mode. 

[0222] FIG. 15 is a diagram of an internal structure of a computer device in some 

embodiments. The computer device may be specifically a computer device distributed by the 

computing node 120 in FIG. 1. As shown in FIG. 15, the computer device includes a processor, a 

memory, and a network interface connected through a system bus. The memory includes a non-

volatile storage medium and an internal memory. The non-volatile storage medium of the computer 

device stores an operating system, and may further store a computer program, the computer 

program, when executed by the processor, causing the processor to perform the graph data 

processing method. The internal memory may also store a computer program. The computer 

program, when executed by the processor, may cause the processor to perform the graph data 

processing method. 
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[0223] A person skilled in the art may understand that, the structure shown in FIG. 15 is 

only a block diagram of a partial structure related to the solution of this application, and does not 

constitute a limitation to the computer device to which the solution of this application is applied. 

Specifically, the computer device may include more or fewer components than those shown in the 

figure, or some components may be combined, or a different component deployment may be used. 

[0224] In some embodiments, the graph data processing apparatus provided in this 

application may be implemented in a form of a computer program, and the computer program may 

be run on the computer device shown in FIG. 15. The memory of the computer device may store 

program modules forming the graph data processing apparatus, for example, a computation 

management module and a communication module shown in FIG. 12. The computer program 

formed by the program modules causes the processor to perform the steps in the graph data 

processing method in the embodiments of this application described in this specification. 

[0225] For example, the computer device shown in FIG. 15 may perform steps S202, S204, 

and S210 by using the computation management module in the graph data processing apparatus 

shown in FIG. 12. The computer device may perform steps S206 and S208 by using the 

communication module. 

[0226] As shown in FIG. 16, in some embodiments, an apparatus 1600 for publishing a 

graph data computation task is provided, including a task management module 1601 and a 

communication module 1602. 

[0227] The task management module 1601 is configured to obtain task information 

corresponding to to-be-processed graph data. 

[0228] The communication module 1602 is configured to create a new block. 

[0229] The communication module 1602 is further configured to write the task information 

to the new block. 

[0230] The communication module 1602 is further configured to add, after the new block is 

verified by a blockchain network, the new block to the blockchain network. 

[0231] The communication module 1602 is further configured to broadcast the task 

information in the blockchain network, the broadcast task information being used for instructing a 

computing node to obtain subgraph data divided from the to-be-processed graph data, and 

iteratively perform a computation task on the subgraph data based on the blockchain network to 

obtain a computation result. 
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[0232] In some embodiments, the task management module 1601 is further configured to: 

receive a task adding instruction; display a task editing interface according to the task adding 

instruction; and obtain task information that corresponds to the to-be-processed graph data and that 

is inputted to the task editing interface. 

[0233] In the foregoing apparatus for publishing a graph data computation task, the obtained 

task information is written to the new block in the blockchain network, to broadcast to publish the 

task information in the blockchain network. In this way, other nodes in the blockchain network may 

pull corresponding task information, obtain the subgraph data divided from the to-be-processed 

graph data, and iteratively perform the computation task on the subgraph data based on the 

blockchain network to obtain the computation result. In this way, in a situation of extremely low 

network communication traffic consumption, the computing nodes in the blockchain network may 

quickly and effectively receive the published task information, so that publishing efficiency of the 

computation task of the graph data is greatly improved, thereby improving processing efficiency of 

computing the graph data. 

[0234] FIG. 17 is a diagram of an internal structure of a computer device in some 

embodiments. The computer device may be specifically a control node 110 in FIG. 1. As shown in 

FIG. 17, the computer device includes a processor, a memory, a network interface, an input 

apparatus and a display screen that are connected through a system bus. The memory includes a 

non-volatile storage medium and an internal memory. The non-volatile storage medium of the 

computer device stores an operating system, and may further store a computer program, the 

computer program, when executed by the processor, causing the processor to perform the method 

for publishing a graph data computation task. The internal memory may also store a computer 

program. The computer program, when executed by the processor, may cause the processor to 

perform the method for publishing a graph data computation task. The display screen of the 

computer device may be a liquid crystal display screen or an electronic ink display screen. The 

input device of the computer device may be a touch layer covering the display screen, or may be a 

key, a trackball or a touchpad disposed on a housing of the computer device, or may be an external 

keyboard, a touchpad, a mouse, or the like. 

[0235] A person skilled in the art may understand that, the structure shown in FIG. 17 is 

only a block diagram of a partial structure related to the solution of this application, and does not 

constitute a limitation to the computer device to which the solution of this application is applied. 

Specifically, the computer device may include more or fewer components than those shown in the 

figure, or some components may be combined, or a different component deployment may be used. 
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[0236] In some embodiments, the apparatus for publishing a graph data computation task 

provided in this application may be implemented in a form of a computer program, and the 

computer program may be run on the computer device shown in FIG. 17. The memory of the 

computer device may store program modules forming the apparatus for publishing a graph data 

computation task, for example, the task management module and the communication module shown 

in FIG. 16. The computer program formed by the program modules causes the processor to perform 

the steps in the method for publishing a graph data computation task in the embodiments of this 

application described in this specification. 

[0237] For example, the computer device shown in FIG. 17 may perform step S702 by using 

the task management module in the apparatus for publishing a graph data computation task shown 

in FIG. 16. The computer device may perform steps S704, S706, and S708 by using the 

communication module. 

[0238] In some embodiments, a distributed graph computing system the control node is 

provided in this solution, including a computing node and a control node. The control node is 

configured to: obtain task information corresponding to to-be-processed graph data; create a new 

block; write the task information to the new block; add, after the new block is verified by a 

blockchain network, the new block to the blockchain network; and broadcast the task information in 

the blockchain network, the broadcast task information being used for instructing the computing 

node to obtain subgraph data divided from the to-be-processed graph data, and iteratively perform a 

computation task on the subgraph data based on the blockchain network to obtain a computation 

result. The computing node is configured to: obtain the subgraph data divided from the to-be-

processed graph data; perform the computation task on the subgraph data to obtain corresponding 

global data and local data; write the global data to the blockchain network, the global data of the 

blockchain network being updated by a distributed computing node cluster; obtain latest global data 

from the blockchain network; and iteratively perform, according to the obtained latest global data 

and the local data, the computation task on the subgraph data without obtaining the computation 

result until an iteration stopping condition is met. 

[0239] In the distributed graph computing system, the control node writes the obtained task 

information to the new block in the blockchain network, to broadcast to publish the task information 

in the blockchain network. In a situation of extremely low network communication traffic 

consumption, the computing nodes in the blockchain network may quickly and effectively receive 

the published task information, so that publishing efficiency of the computation task of the graph 

data is greatly improved. After obtaining the task information, the computing node may divide the 



 40  

to-be-processed graph data into the subgraph data for distributed processing, so that efficiency of 

processing the graph data can be greatly improved. The global data that needs to be shared globally 

and that is obtained by the computing nodes in the distributed computing process of the graph data 

is then written to the blockchain network, and is globally shared through the blockchain network, so 

that communication traffic consumed by data sharing is greatly reduced. In addition, in a process of 

performing an iterative computation on the to-be-processed graph data, the latest global data and the 

local data locally buffered may be quickly and directly obtained from the blockchain network 

without using a centralized driver to coordinate and update the data, so that efficiency of processing 

the graph data is greatly improved. 

[0240] In some embodiments, a computer device is provided, including a memory and a 

processor, the memory storing a computer program, the computer program, when executed by the 

processor, causing the processor to perform the following steps: obtaining subgraph data divided 

from to-be-processed graph data; perform a computation task on the subgraph data to obtain 

corresponding global data and local data; writing the global data to a blockchain network, the global 

data of the blockchain network being updated by a distributed computing node cluster; obtaining 

latest global data from the blockchain network; and iteratively performing, according to the 

obtained latest global data and the local data, the computation task on the subgraph data without 

obtaining the computation result until an iteration stopping condition is met. 

[0241] In some embodiments, the computer program, when performing the step of obtaining 

subgraph data divided from to-be-processed graph data, causes the processor to specifically perform 

the following steps: obtaining task information that corresponds to the to-be-processed graph data 

and that is broadcast in the blockchain network; and reading, according to the task information, a 

corresponding task-executable file and the subgraph data that is divided from the to-be-processed 

graph data. The computer program, when performing the step of performing a computation task on 

the subgraph data to obtain corresponding global data and local data, causes the processor to 

specifically perform the following step: performing the task-executable file, to perform the 

computation task on the subgraph data to obtain the corresponding global data and the local data. 

[0242] In some embodiments, the computer program, when performing the step of obtaining 

task information that corresponds to the to-be-processed graph data and that is broadcast in the 

blockchain network, causes the processor to specifically perform the following steps: regularly 

detecting the task information that corresponds to the to-be-processed graph data and that is 

broadcast in the blockchain network; determining a load status of a current computing node in a 
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case that the task information is detected; and pulling the task information in a case that the load 

status meets a preset load condition. 

[0243] In some embodiments, the computer program, when performing the step of writing 

the global data to a blockchain network, causes the processor to specifically perform the following 

steps: creating a new block; writing the global data to the created new block; and adding, after the 

new block is verified by a blockchain network, the new block to the blockchain network. 

[0244] In some embodiments, the computer program, when performing the step of writing 

the global data to the created new block, causes the processor to specifically perform the following 

step: writing the global data and a corresponding computation task execution log to the new block. 

The computer program further causes the processor to perform the following steps: determining a 

faulty computing node and corresponding lost data according to the computation task execution log 

in the blockchain network; determining computing nodes participating in reconstructing the lost 

data; obtaining, from the determined computing node, local data related to the faulty computing 

node; and reconstructing the lost data according to the obtained local data. 

[0245] In some embodiments, the computer program further causes the processor to perform 

the following steps: searching for local data related to the faulty computing node; and sharing the 

found local data to the computing nodes participating in reconstructing the lost data, the shared 

local data being used for reconstructing the lost data. 

[0246] In some embodiments, the computer program, when performing the step of obtaining 

latest global data from the blockchain network, causes the processor to specifically perform the 

following steps: regularly detecting a quantity of blocks in the blockchain network; obtaining, in a 

case that the quantity of blocks is increased, the global data recorded in a new block; and updating 

local global data according to the obtained global data. 

[0247] In some embodiments, the computer program further causes the processor to perform 

the following steps: obtaining a first quantized value corresponding to a completed computation 

task of which corresponding blockchain data has been formed; obtaining a second quantized value 

corresponding to a completed computation task of which corresponding blockchain data is not 

formed; determining a third quantized value corresponding to an uncompleted computation task in 

the subgraph data; and exchanging a graph node and the first quantized value between the 

computing nodes in a case that the second quantized value and the third quantized value do not 

meet an equilibrium condition. 
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[0248] In the foregoing computer device, the to-be-processed graph data is divided into the 

subgraph data for the distributed processing, so that efficiency of processing the graph data can be 

greatly improved. The global data that needs to be shared globally and that is obtained by the 

computing nodes in the distributed computing process of the graph data is then written to the 

blockchain network, and is globally shared through the blockchain network, so that communication 

traffic consumed by data sharing is greatly reduced. In addition, in a process of performing an 

iterative computation on the to-be-processed graph data, the latest global data and the local data 

locally buffered may be quickly and directly obtained from the blockchain network without using a 

centralized driver to coordinate and update the data, so that efficiency of processing the graph data 

is greatly improved. 

[0249] In some embodiments, a computer device is provided, including a memory and a 

processor, the memory storing a computer program, the computer program, when executed by the 

processor, causing the processor to perform the following steps: obtaining task information 

corresponding to to-be-processed graph data; creating a new block; writing the task information to 

the new block; adding, after the new block is verified by a blockchain network, the new block to the 

blockchain network; and broadcasting the task information in the blockchain network, the broadcast 

task information being used for instructing the computing node to obtain subgraph data divided 

from the to-be-processed graph data, and iteratively perform a computation task on the subgraph 

data based on the blockchain network to obtain a computation result. 

[0250] In some embodiments, the computer program, when performing the step of obtaining 

task information corresponding to to-be-processed graph data, causes the processor to specifically 

perform the following steps: receiving a task adding instruction; displaying a task editing interface 

according to the task adding instruction; and obtaining task information that corresponds to the to-

be-processed graph data and that is inputted to the task editing interface. 

[0251] In the foregoing computer device, the obtained task information is written to the new 

block in the blockchain network, to broadcast to publish the task information in the blockchain 

network. In this way, other nodes in the blockchain network may pull corresponding task 

information, obtain the subgraph data divided from the to-be-processed graph data, and iteratively 

perform the computation task on the subgraph data based on the blockchain network to obtain the 

computation result. In this way, in a situation of extremely low network communication traffic 

consumption, the computing nodes in the blockchain network may quickly and effectively receive 

the published task information, so that publishing efficiency of the computation task of the graph 

data is greatly improved, thereby improving processing efficiency of computing the graph data. 
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[0252] A computer-readable storage medium is provided, storing a computer program, the 

computer program, when executed by a processor, performing the following steps: obtaining 

subgraph data divided from to-be-processed graph data; performing computation task on the 

subgraph data to obtain corresponding global data and local data; writing the global data to a 

blockchain network, the global data of the blockchain network being updated by a distributed 

computing node cluster; obtaining latest global data from the blockchain network; and iteratively 

performing, according to the obtained latest global data and the local data, the computation task on 

the subgraph data without obtaining the computation result until an iteration stopping condition is 

met. 

[0253] In some embodiments, the computer program, when performing the step of obtaining 

subgraph data divided from to-be-processed graph data, causes the processor to specifically perform 

the following steps: obtaining task information that corresponds to the to-be-processed graph data 

and that is broadcast in the blockchain network; and reading, according to the task information, a 

corresponding task-executable file and the subgraph data that is divided from the to-be-processed 

graph data. The computer program, when performing the step of performing a computation task on 

the subgraph data to obtain corresponding global data and local data, causes the processor to 

specifically perform the following step: performing the task-executable file, to perform the 

computation task on the subgraph data to obtain the corresponding global data and the local data. 

[0254] In some embodiments, the computer program, when performing the step of obtaining 

task information that corresponds to the to-be-processed graph data and that is broadcast in the 

blockchain network, causes the processor to specifically perform the following steps: regularly 

detecting the task information that corresponds to the to-be-processed graph data and that is 

broadcast in the blockchain network; determining a load status of a current computing node in a 

case that the task information is detected; and pulling the task information in a case that the load 

status meets a preset load condition. 

[0255] In some embodiments, the computer program, when performing the step of writing 

the global data to a blockchain network, causes the processor to specifically perform the following 

steps: creating a new block; writing the global data to the created new block; and adding, after the 

new block is verified by a blockchain network, the new block to the blockchain network. 

[0256] In some embodiments, the computer program, when performing the step of writing 

the global data to the created new block, causes the processor to specifically perform the following 

step: writing the global data and a corresponding computation task execution log to the new block. 

The computer program further causes the processor to perform the following steps: determining a 
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faulty computing node and corresponding lost data according to the computation task execution log 

in the blockchain network; determining computing nodes participating in reconstructing the lost 

data; obtaining, from the determined computing node, local data related to the faulty computing 

node; and reconstructing the lost data according to the obtained local data. 

[0257] In some embodiments, the computer program further causes the processor to perform 

the following steps: searching for local data related to the faulty computing node; and sharing the 

found local data to the computing nodes participating in reconstructing the lost data, the shared 

local data being used for reconstructing the lost data. 

[0258] In some embodiments, the computer program, when performing the step of obtaining 

latest global data from the blockchain network, causes the processor to specifically perform the 

following steps: regularly detecting a quantity of blocks in the blockchain network; obtaining, in a 

case that the quantity of blocks is increased, the global data recorded in a new block; and updating 

local global data according to the obtained global data. 

[0259] In some embodiments, the computer program further causes the processor to perform 

the following steps: obtaining a first quantized value corresponding to a completed computation 

task of which corresponding blockchain data has been formed; obtaining a second quantized value 

corresponding to a completed computation task of which corresponding blockchain data is not 

formed; determining a third quantized value corresponding to an uncompleted computation task in 

the subgraph data; and exchanging a graph node and the first quantized value between the 

computing nodes in a case that the second quantized value and the third quantized value do not 

meet an equilibrium condition. 

[0260] The foregoing computer-readable storage medium divides the to-be-processed graph 

data into the subgraph data for distributed processing, so that efficiency of processing the graph data 

can be greatly improved. The global data that needs to be shared globally and that is obtained by the 

computing nodes in the distributed computing process of the graph data is then written to the 

blockchain network, and is globally shared through the blockchain network, so that communication 

traffic consumed by data sharing is greatly reduced. In addition, in a process of performing an 

iterative computation on the to-be-processed graph data, the latest global data and the local data 

locally buffered may be quickly and directly obtained from the blockchain network without using a 

centralized driver to coordinate and update the data, so that efficiency of processing the graph data 

is greatly improved. 

[0261] A computer-readable storage medium is provided, storing a computer program, the 

computer program, when executed by the processor, performing the following steps: obtaining task 
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information corresponding to to-be-processed graph data; creating a new block; writing the task 

information to the new block; adding, after the new block is verified by a blockchain network, the 

new block to the blockchain network; and broadcasting the task information in the blockchain 

network, the broadcast task information being used for instructing the computing node to obtain 

subgraph data divided from the to-be-processed graph data, and iteratively perform a computation 

task on the subgraph data based on the blockchain network to obtain a computation result. 

[0262] In some embodiments, the computer program, when performing the step of obtaining 

task information corresponding to to-be-processed graph data, causes the processor to specifically 

perform the following steps: receiving a task adding instruction; displaying a task editing interface 

according to the task adding instruction; and obtaining task information that corresponds to the to-

be-processed graph data and that is inputted to the task editing interface. 

[0263] In the foregoing computer-readable storage medium, the obtained task information is 

written to the new block in the blockchain network, to broadcast to publish the task information in 

the blockchain network. In this way, other nodes in the blockchain network may pull corresponding 

task information, obtain the subgraph data divided from the to-be-processed graph data, and 

iteratively perform the computation task on the subgraph data based on the blockchain network to 

obtain the computation result. In this way, in a situation of extremely low network communication 

traffic consumption, the computing nodes in the blockchain network may quickly and effectively 

receive the published task information, so that publishing efficiency of the computation task of the 

graph data is greatly improved, thereby improving processing efficiency of computing the graph 

data. 

[0264] A person of ordinary skill in the art may understand that all or some processes in the 

method in the foregoing embodiments may be implemented by a computer program. The program 

may be stored in a non-volatile computer-readable storage medium, and the program, when 

executed, may include the processes of the foregoing method embodiments. Any reference to the 

memory, storage, database, or other media used in the embodiments provided in this application 

may include a non-volatile and/or volatile memory. The non-volatile memory may include a read-

only memory (ROM), a programmable ROM (PROM), an electrically programmable ROM 

(EPROM), an electrically erasable programmable ROM (EEPROM), or a flash. The volatile 

memory may include a random access memory (RAM) or an external buffer. As an illustration 

instead of a limitation, the RAM is available in various forms, such as a static RAM (SRAM), a 

dynamic RAM (DRAM), a synchronous DRAM (SDRAM), a double data rate SDRAM 

(DDRSDRAM), an enhanced SDRAM (ESDRAM), a synchronization link (Synchlink) DRAM 
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(SLDRAM), a Rambus direct RAM (RDRAM), a direct Rambus dynamic RAM (DRDRAM), and a 

Rambus dynamic RAM (RDRAM). 

[0265] The technical features in the foregoing embodiments may be randomly combined. 

For concise description, not all possible combinations of the technical features in the embodiments 

are described. However, as long as combinations of the technical features do not conflict with each 

other, the combinations of the technical features are considered as falling within the scope described 

in this specification. 

[0266] The foregoing embodiments only show several implementations of this application, 

and descriptions thereof are in detail, but are not be understood as a limitation to the patent scope of 

this application. A person of ordinary skill in the art may further make variations and improvements 

without departing from the ideas of this application, and the variations and improvements shall fall 

within the protection scope of this application. Therefore, the protection scope of the patent of this 

application shall be subject to the appended claims. 
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CLAIMS 

What is claimed is: 

1. A graph data processing method, performed by computer devices distributed on computing 

nodes in a distributed computing node cluster, and comprising: 

obtaining subgraph data divided from to-be-processed graph data; 

performing a computation task on the subgraph data to obtain corresponding global data and 

local data; 

writing the global data to a blockchain network, the global data in the blockchain network 

being updated by the distributed computing node cluster; 

obtaining latest global data from the blockchain network; and 

iteratively performing, according to the obtained latest global data and the local data, the 

computation task on the subgraph data without obtaining a computation result until an iteration 

stopping condition is met. 

2. The method according to claim 1, wherein the obtaining subgraph data divided from to-be-

processed graph data comprises: 

obtaining task information that corresponds to the to-be-processed graph data and that is 

broadcast in the blockchain network; and 

reading, according to the task information, a corresponding task-executable file and the 

subgraph data that is divided from the to-be-processed graph data; and 

the performing a computation task on the subgraph data to obtain corresponding global data 

and local data comprises: 

performing the task-executable file, to perform the computation task on the subgraph data to 

obtain the corresponding global data and the local data. 

3. The method according to claim 2, wherein the obtaining task information that corresponds to 

the to-be-processed graph data and that is broadcast in the blockchain network comprises: 

regularly detecting the task information that corresponds to the to-be-processed graph data and 

that is broadcast in the blockchain network; 

determining a load status of a current computing node in a case that the task information is 

detected; and 
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pulling the task information in a case that the load status meets a preset load condition. 

4. The method according to claim 1, wherein the writing the global data to a blockchain 

network comprises: 

creating a new block; 

writing the global data to the created new block; and 

adding, after the new block is verified by a blockchain network, the new block to the 

blockchain network. 

5. The method according to claim 4, wherein the writing the global data to the created new 

block comprises: writing the global data and a corresponding computation task execution log to the 

new block; and 

the method further comprises: 

determining a faulty computing node and corresponding lost data according to the computation 

task execution log in the blockchain network; 

determining a computing node participating in reconstructing the lost data; 

obtaining, from the determined computing node, local data related to the faulty computing 

node; and 

reconstructing the lost data according to the obtained local data. 

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

searching for local data related to the faulty computing node; and 

sharing the found local data to the computing nodes participating in reconstructing the lost data, 

the shared local data being used for reconstructing the lost data. 

7. The method according to claim 1, wherein the obtaining latest global data from the 

blockchain network comprises: 

regularly detecting a quantity of blocks in the blockchain network; 

obtaining, in a case that the quantity of blocks is increased, global data recorded in a new block; 

and 

updating local global data according to the obtained global data. 

8. The method according to any one of claims 1 to 7, the method further comprising: 

obtaining a first quantized value corresponding to a completed computation task of which 
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corresponding blockchain data has been formed; 

obtaining a second quantized value corresponding to a completed computation task of which 

corresponding blockchain data is not formed; 

determining a third quantized value corresponding to an uncompleted computation task in the 

subgraph data; and 

exchanging a graph node and the first quantized value between the computing nodes in a case 

that the second quantized value and the third quantized value do not meet an equilibrium condition. 

9. A method for publishing a graph data computation task, performed by a computer device, 

the method comprising: 

obtaining task information corresponding to to-be-processed graph data; 

creating a new block; 

writing the task information to the new block; 

adding, after the new block is verified by a blockchain network, the new block to the 

blockchain network; and 

broadcasting the task information in the blockchain network, the broadcast task information 

being used for instructing a computing node to obtain subgraph data divided from the to-be-

processed graph data, and iteratively perform a computation task on the subgraph data based on the 

blockchain network to obtain a computation result. 

10. The method according to claim 9, wherein the obtaining task information corresponding to 

the to-be-processed graph data comprises: 

receiving a task adding instruction; 

displaying a task editing interface according to the task adding instruction; and 

obtaining task information that corresponds to the to-be-processed graph data and that is 

inputted to the task editing interface. 

11. A graph data processing apparatus, comprising: 

a computation management module, configured to obtain subgraph data divided from to-be-

processed graph data, 

the computation management module being further configured to perform a computation task 

on the subgraph data to obtain corresponding global data and local data; and 
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a communication module, configured to write the global data to a blockchain network, the 

global data in the blockchain network being updated by the distributed computing node cluster, 

the communication module being further configured to obtain latest global data from the 

blockchain network, and 

the computation management module being further configured to iteratively perform, 

according to the obtained latest global data and the local data, the computation task on the subgraph 

data without obtaining a computation result until an iteration stopping condition is met. 

12. An apparatus for publishing a graph data computation task, the apparatus comprising: 

a task management module, configured to obtain task information corresponding to to-be-

processed graph data; and 

a communication module, configured to create a new block, 

the communication module being further configured to write the task information to the new 

block, 

the communication module being further configured to add, after the new block is verified by a 

blockchain network, the new block to the blockchain network, and 

the communication module being further configured to broadcast the task information in the 

blockchain network, the broadcast task information being used for instructing a computing node to 

obtain subgraph data divided from the to-be-processed graph data, and iteratively perform a 

computation task on the subgraph data based on the blockchain network to obtain a computation 

result. 

13. A distributed graph computing system, comprising a computing node and a control node, 

wherein 

the control node is configured to: obtain task information corresponding to to-be-processed 

graph data; create a new block; write the task information to the new block; add, after the new block 

is verified by a blockchain network, the new block to the blockchain network; and broadcast the 

task information in the blockchain network, the broadcast task information being used for 

instructing the computing node to obtain subgraph data divided from the to-be-processed graph data, 

and iteratively perform a computation task on the subgraph data based on the blockchain network to 

obtain a computation result, and 

the computing node is configured to: obtain the subgraph data divided from the to-be-

processed graph data; perform the computation task on the subgraph data to obtain corresponding 
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global data and local data; write the global data to the blockchain network, the global data of the 

blockchain network being updated by a distributed computing node cluster; obtain latest global data 

from the blockchain network; and iteratively perform, according to the obtained latest global data 

and the local data, the computation task on the subgraph data without obtaining the computation 

result until an iteration stopping condition is met. 

14. A computer-readable storage medium, storing a computer program, the computer program, 

when executed by a processor, causing the processor to perform operations of the method according 

to any one of claims 1 to 8, or perform operations of the method according to claim 9 or 10. 

15. A computer device, comprising a memory and a processor, the memory storing a computer 

program, the computer program, when executed by the processor, causing the processor to perform 

operations of the method according to any one of claims 1 to 8, or perform operations of the method 

according to claim 9 or 10. 


