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CLAIMS 

What is claimed is: 

1. A cluster-based random walk method, comprising: 

obtaining, by a cluster, information about each node comprised in graph data; 

generating a two-dimensional array based on the information about each node, 5 

wherein each row of the two-dimensional array comprises an identifier of an adjacent 

node of the node; and 

generating a random sequence based on the two-dimensional array, wherein the 

random sequence reflects random walk in the graph data, 

wherein the cluster comprises a server cluster and a working machine cluster; and 10 

the obtaining, by the cluster, information about each node comprised in graph data 

specifically comprises: 

reading, by the working machine cluster, identifiers of adjacent nodes of each 

node comprised in the graph data from a database, wherein each working machine reads 

identifiers of adjacent nodes of some nodes, 15 

wherein the generating a two-dimensional array based on the information about 

each node specifically comprises: 

generating, by each working machine, a non-full two-dimensional array 

based on an identifier of an adjacent node whose identifier is read by the working 

machine and an identifier of a node connected to the adjacent node, wherein a quantity 20 

of one-dimensional array elements is equal in each processed row, and the quantity of 

elements is not less than a quantity of adjacent nodes of a node with the largest quantity 

of adjacent nodes among all the nodes, and wherein for a row that cannot be filled with 

an identifier of an adjacent node, a null element is filled at an end of the row; 

synchronizing, by the working machine cluster, all non-full two-dimensional 25 

arrays to the server cluster; and 

obtaining, by the server cluster, a full two-dimensional array based on all the 

non-full two-dimensional arrays, 

wherein before the generating a random sequence based on the two-dimensional 

array, the method further comprises synchronizing, by the server cluster, the full two-30 

dimensional array to each working machine and the working machine generating a 

random sequence based on the full two-dimensional array. 
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2. The method according to claim 1, wherein the generating a random sequence 

based on the two-dimensional array specifically comprises: 

sorting all rows of the full two-dimensional array based on a node identifier 

sequence; and 

generating the random sequence based on a sorted two-dimensional array. 5 

3. The method according to claim 1, wherein the generating a random sequence 

based on the two-dimensional array specifically comprises: 

randomly determining, by the working machine, from identifiers of all nodes, 

an identifier of a target node; 

indexing a corresponding row from the two-dimensional array based on the 10 

identifier of the target node, wherein the corresponding row comprises the identifier of 

the target node and an identifier of an adjacent node of the target node; 

determining a quantity of identifiers of adjacent nodes comprised in the 

corresponding row; 

randomly determining a non-negative integer less than the quantity, and 15 

obtaining an identifier of the Kth adjacent node comprised in the corresponding row, 

wherein K is the non-negative integer; and 

generating the random sequence consisting of identifiers of all sequentially 

obtained target nodes by performing iterative calculation by using the Kth adjacent node 

as a new target node. 20 

4. The method according to claim 3, wherein there are N   nodes in total, an 

identifier of a m th node is m , 0 1m N  − , the target node is an i th node, and the 

corresponding row is an i th row of the two-dimensional array. 

5. The method according to claim 3, wherein the corresponding row is a one-

dimensional array, an identifier of an n th adjacent node of the target node is an n th 25 

element of the one-dimensional array, and n is counted from 0; and 

the non-negative integer is denoted as j , and obtaining the identifier of the Kth 

adjacent node comprised in the corresponding row specifically comprises: 

obtaining an identifier of a j th adjacent node of the target node by reading 

a j th element of the one-dimensional array. 30 

6. The method according to claim 3, wherein generating the random sequence 

consisting of identifiers of all sequentially obtained target nodes specifically comprises: 

generating the random sequence consisting of the identifiers of all the 
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sequentially obtained target nodes when a total quantity of sequentially obtained target 

nodes reaches a predetermined quantity of random walk steps. 

7. The method according to claim 1, wherein the generating a random sequence 

specifically comprises: 

generating, by each working machine, a random sequence until a total 5 

quantity of generated random sequences reaches a determined threshold. 

8. The method according to claim 1, wherein the method further comprises: 

re-obtaining, by the working machine, the two-dimensional array from the server 

cluster if a local existing two-dimensional array is lost. 

9. A cluster-based random walk apparatus, wherein the apparatus belongs to a 10 

cluster and comprises: 

an acquisition module, configured to obtain information about each node 

comprised in graph data; 

a first generation module, configured to generate a two-dimensional array based 

on the information about each node, wherein each row of the two-dimensional array 15 

comprises an identifier of an adjacent node of the node; and 

a second generation module, configured to generate a random sequence based on 

the two-dimensional array, wherein the random sequence reflects random walk in the 

graph data, 

wherein the cluster comprises a server cluster and a working machine cluster; and 20 

the acquisition module is configured to obtain information about each node 

comprised in graph data, specifically comprising: 

reading, by the working machine cluster, identifiers of adjacent nodes of each 

node comprised in the graph data from a database, wherein each working machine reads 

identifiers of adjacent nodes of some nodes, 25 

wherein the first generation module is configured to generate a two-dimensional 

array based on the information about each node, specifically comprising: 

generating, by each working machine, a non-full two-dimensional array 

based on an identifier of an adjacent node whose identifier is read by the working 

machine and an identifier of a node connected to the adjacent node, wherein a quantity 30 

of one-dimensional array elements is equal in each processed row, and the quantity of 

elements is not less than a quantity of adjacent nodes of a node with the largest quantity 

of adjacent nodes among all the nodes, and wherein for a row that cannot be filled with 

an identifier of an adjacent node, a null element is filled at an end of the row; 
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synchronizing, by the working machine cluster, all non-full two-dimensional 

arrays to the server cluster; and 

obtaining, by the server cluster, a full two-dimensional array based on all the 

non-full two-dimensional arrays, 

wherein before the second generation module generates the random sequence 5 

based on the two-dimensional array, the server cluster synchronizes the full two-

dimensional array to each working machine, so that the working machine generates a 

random sequence based on the full two-dimensional array. 

10. The apparatus according to claim 9, wherein the second generation module is 

configured to generate a random sequence based on the two-dimensional array, 10 

specifically comprising: 

sorting, by the working machine, all rows of the full two-dimensional array 

based on a node identifier sequence; and 

generating the random sequence based on a sorted two-dimensional array. 

11. The apparatus according to claim 9, wherein the second generation module is 15 

configured to generate a random sequence based on the two-dimensional array, 

specifically comprising: 

randomly determining, by the working machine, from identifiers of all nodes, 

an identifier of a target node; 

indexing a corresponding row from the two-dimensional array based on the 20 

identifier of the target node, wherein the corresponding row comprises the identifier of 

the target node and an identifier of an adjacent node of the target node; 

determining a quantity of identifiers of adjacent nodes comprised in the 

corresponding row; 

randomly determining a non-negative integer less than the quantity, and 25 

obtaining an identifier of the Kth adjacent node comprised in the corresponding row, 

wherein K is the non-negative integer; and 

generating the random sequence consisting of identifiers of all sequentially 

obtained target nodes by performing iterative calculation by using the Kth adjacent node 

as a new target node. 30 

12. The apparatus according to claim 11, wherein there are N  nodes in total, an 

identifier of a m th node is m , 0 1m N  − , the target node is an i th node, and the 

corresponding row is an i th row of the two-dimensional array. 
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13. The apparatus according to claim 11, wherein the corresponding row is a one-

dimensional array, an identifier of an n th adjacent node of the target node is an n th 

element of the one-dimensional array, and n is counted from 0; and 

the non-negative integer is denoted as j , and obtaining, by the working machine, 

the identifier of the Kth adjacent node comprised in the corresponding row specifically 5 

comprises: 

obtaining, by the working machine, an identifier of a j th adjacent node of 

the target node by reading a j th element of the one-dimensional array. 

14. The apparatus according to claim 11, wherein the generating, by the working 

machine, the random sequence consisting of identifiers of all sequentially obtained 10 

target nodes specifically comprises: 

generating, by the working machine, the random sequence consisting of the 

identifiers of all the sequentially obtained target nodes when a total quantity of 

sequentially obtained target nodes reaches a predetermined quantity of random walk 

steps. 15 

15. The apparatus according to claim 9, wherein the second generation module is 

configured to generate a random sequence, specifically comprising: 

generating, by each working machine, a random sequence until a total 

quantity of generated random sequences reaches a determined threshold. 

16. The apparatus according to claim 9, wherein the working machine re-obtains 20 

the two-dimensional array from the server cluster if a local existing two-dimensional 

array is lost. 

 

 


