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METHOD, APPARATUS, MEDIUM, AND DEVICE FOR SCHEDULING ACCESS 

REQUEST 

 

Cross-Reference to Related Applications 

The present application claims the priority to Chinese Patent Application 201910699324.1, 

titled “METHOD, APPARATUS, MEDIUM, AND DEVICE FOR SCHEDULING ACCESS 

REQUEST”, filed to the State Intellectual Property Office of People’s Republic of China on July 

31, 2019, which is incorporated herein by reference in its entirety. 

 

Technical Field 

The present application relates to, but is not limited to, the technical field of 

communications, and in particular to a method, apparatus, medium, and device for scheduling an 

access request. 

 

Background 

In the content delivery network (CDN), the user’s access request is scheduled based on the 

operator’s local domain name system (LDNS), so that users access the nearest cloud delivery 

node. There are multiple city-level cloud delivery nodes in operators in the same province, and 

the operators in the same province may share the LDNS. Furthermore, since the setting is 

complicated for the existing Internet users to use the LDNS, there is waste of scheduling 

resources in the scheduling process and the normal downloading of large files may be affected. 

 

Summary 

In order to overcome the problems in related technologies, the present application provides 

a method for scheduling an access request, an apparatus for scheduling an access request, a 

medium, and a device. 

According to one aspect of the present application, a method for scheduling an access 

request is provided, comprising: 

determining a city and a city operator corresponding to each access source IP segment; 

selecting at least one preferred node of the access source IP segment from cloud delivery 

nodes of the city operator; 
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determining a mapping relationship between the access source IP segment and an IP of the 

preferred node; and 

issuing the mapping relationship to scheduling agent modules of the cloud delivery nodes in 

a network. 

Wherein, the selecting at least one preferred node of the access source IP segment from 

cloud delivery nodes of the city operator comprises: 

obtaining historical network transmission state parameters of the cloud delivery nodes of 

the city operator in processing data of the access source IP segment, and selecting a preferred 

node according to the historical network transmission state parameters. 

Wherein, the selecting at least one preferred node of the access source IP segment from 

cloud delivery nodes of the city operator further comprises: obtaining real-time loads of the 

cloud delivery nodes of the city operator; and 

the selecting a preferred node according to the historical network transmission state 

parameters comprises: selecting a preferred node according to the historical network 

transmission state parameters and the real-time loads. 

Wherein, the method further comprises: after the cloud delivery nodes receive a user’s 

access request, scheduling, by the scheduling agent modules of the cloud delivery nodes, the 

user’s access request according to the mapping relationship. 

Wherein, the scheduling, by the scheduling agent modules of the cloud delivery nodes, the 

user’s access request according to the mapping relationship comprises: determining an access 

source IP segment to which a source IP in the user’s access request belongs, querying for IP of a 

preferred node corresponding to the access source IP segment according to the mapping 

relationship, judging whether the current cloud delivery node is the preferred node, returning an 

access response if the current cloud delivery node is the preferred node, and returning the IP of 

the preferred node to indicate a redirection operation if the current cloud delivery node is not the 

preferred node. 

Wherein, the method further comprises: detecting cloud delivery nodes in real time, 

modifying the mapping relationship when it is detected that a cloud delivery node is faulty, 

deleting the faulty cloud delivery node from the mapping relationship when the mapping 

relationship comprises multiple preferred nodes and comprises the faulty cloud delivery node, 

and issuing the modified mapping relationship to the scheduling agent modules of the cloud 
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delivery nodes in the network. 

According to another aspect of the present application, an apparatus for scheduling an 

access request is provided, comprising: 

a first determination module, configured to determine a city and a city operator 

corresponding to each access source IP segment; 

a first selection module, configured to select at least one preferred node of the access source 

IP segment from cloud delivery nodes of the city operator; 

a second determination module, configured to determine a mapping relationship between 

the access source IP segment and an IP of the preferred node; and 

a transmission module, configured to issue the mapping relationship to scheduling agent 

modules of the cloud delivery nodes in a network. 

Wherein, the first selection module comprises a first obtaining module and a second 

selection module; 

the first obtaining module is configured to obtain historical network transmission state 

parameters of the cloud delivery nodes of the city operator in processing data of the access 

source IP segment; and 

the second selection module is configured to select a preferred node according to the 

historical network transmission state parameters. 

Wherein, the first selection module further comprises a second obtaining module; 

the second obtaining module is configured to obtain real-time loads of the cloud delivery 

nodes of the city operator; and 

the second selection module is further configured to select a preferred node according to the 

historical network transmission state parameters and the real-time loads. 

Wherein, the apparatus further comprises a receiving module and a scheduling agent 

module located in the cloud delivery node; 

the receiving module is configured to receive a user’s access request; and 

the scheduling agent module is configured to schedule the user’s access request according 

to the mapping relationship. 

Wherein, the scheduling agent module comprises: 

a third determination module, configured to determine an access source IP segment to 

which a source IP in the user’s access request belongs; 
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a query module, configured to query for IP of a preferred node corresponding to the access 

source IP segment according to the mapping relationship; 

a judgment module, configured to judge whether a current cloud delivery node is the 

preferred node; 

a feedback module, configured to return an access response if the current cloud delivery 

node is the preferred node, and return the IP of the preferred node to indicate a redirection 

operation if the current cloud delivery node is not the preferred node. 

Wherein, the apparatus further comprises: 

a detection module, configured to detect cloud delivery nodes in real time; 

a modification module, configured to modify the mapping relationship when the detection 

module detects that a cloud delivery node is faulty, and delete the faulty cloud delivery node 

from the mapping relationship when the mapping relationship comprises multiple preferred 

nodes and comprises the faulty cloud delivery node; and  

a transmission module, configured to issue the modified mapping relationship to the 

scheduling agent modules of the cloud delivery nodes in the network. 

According to still another aspect of the present application, there is provided a 

computer-readable storage medium having a computer program stored thereon, and the computer 

program, when executed, implements steps of the method. 

According to yet another aspect of the present application, a computer device is provided, 

comprising a processor, a memory, and a computer program stored on the memory, and the 

computer program, when executed by the processor, implements steps of the method. 

In the present application, by setting user IP segments based on city granularity, users in a 

same province can use the same or different LDNSs to achieve city granularity scheduling 

control, so as to schedule by the city level and access to a serving node in the optimal city level. 

This saves the scheduling paths, improves the scheduling efficiency, and avoids the waste of 

scheduling resources. 

It should be understood that, the aforementioned general description and detailed 

description hereinafter are merely exemplary and explanatory, and the present application is not 

limited thereto. 



 

5 

 

 

Brief Description of the Drawings 

The accompanying drawings illustrated herein, which constitute part of the present 

application, are used to provide further understanding of the present application, and exemplary 

embodiments of the present application and the description thereof are used to explain the 

present application and not intended to inappropriately limit the present application. In the 

drawings: 

FIG. 1 is a flowchart of a method for scheduling an access request according to an 

exemplary embodiment; 

FIG. 2 is a block diagram of a system for scheduling an access request according to an 

exemplary embodiment;  

FIG. 3 is a block diagram of an apparatus for scheduling an access request according to an 

exemplary embodiment; and  

FIG. 4 is a block diagram of a computer device according to an exemplary embodiment. 

 

Detailed Description 

The technical solutions in the embodiments of the present application will be described 

clearly and completely with reference to the accompanying drawings in the embodiments of the 

present application. Apparently, the embodiments to be described are some embodiments of the 

present application, rather than all embodiments of the present application. Based on the 

embodiments of the present application, all other embodiments obtained by a person of ordinary 

skill in the art without paying any creative effort are included in the protection scope of the 

present application. It is to be noted that the embodiments of the present application and features 

in the embodiments may be combined if not conflict. 

FIG. 1 is a flowchart of a method for scheduling an access request according to an 

exemplary embodiment. The method comprises: 

S11: determining a city and a city operator corresponding to each access source IP 

segment; 

S12: selecting at least one preferred node of the access source IP segment from cloud 

delivery nodes of the city operator; 

S13: determining a mapping relationship between the access source IP segment and the IP 
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of the preferred node; and 

S14: issuing the mapping relationship to scheduling agent modules of the cloud delivery 

nodes in a network. 

In this method, by setting user IP segments based on city granularity, users in a same 

province can use the same or different LDNSs to achieve city granularity scheduling control, so 

as to schedule by the city level and access to a serving node in the optimal city level. This saves 

the scheduling paths, improves the scheduling efficiency, and avoids the waste of scheduling 

resources. 

In an embodiment, the cloud delivery node is a CDN node. 

In an embodiment, in S11, log information is collected from the CDN log library to obtain 

and determine a city and a city operator corresponding to each access source IP segment. 

In an embodiment, the step S12 of selecting at least one preferred node of the access 

source IP segment from cloud delivery nodes of the city operator comprises: by scheduling an 

IPING interface, obtaining historical network transmission state parameters of the cloud delivery 

nodes of the city operator in processing data of the access source IP segment, and selecting a 

preferred node according to the historical network transmission state parameters. The network 

transmission state parameters refer to data representing the state of network data transmission, 

for example delay time, packet loss rate, routing hops, etc. 

In an embodiment, the step S12 of selecting at least one preferred node of the access 

source IP segment from cloud delivery nodes of the city operator further comprises: obtaining 

real-time loads of the cloud delivery nodes of the city operator. The real-time loads comprise at 

least one of bandwidth load, CPU load, disk load, and network card load. Wherein, selecting a 

preferred node according to the historical network transmission state parameters comprises: 

selecting a preferred node according to the historical network transmission state parameters and 

the real-time loads. 

In an embodiment, in the mapping relationship, a same user source IP segment 

corresponds to one preferred node, or a same user source IP segment corresponds to multiple 

preferred nodes. All preferred nodes are sorted in order of priority from high to low. The 

mapping relationship is stored in the database. 

In an embodiment, the method further comprises: detecting cloud delivery nodes in real 

time, modifying the mapping relationship when it is detected that a cloud delivery node is faulty, 
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deleting the faulty cloud delivery node from the mapping relationship when the mapping 

relationship comprises multiple preferred nodes and comprises the faulty cloud delivery node, 

and issuing the modified mapping relationship to the scheduling agent modules of the cloud 

delivery nodes in the network. This scheduling agent module is specifically a 302 scheduling 

agent module. The scheduling performed by the 302 scheduling agent module is effective in real 

time. Compared with the scheduling method in the prior art in which it is necessary to wait for a 

DNS TTL effective time to take effect. The scheduling by the 302 scheduling agent module can 

take effect immediately, thereby effectively avoiding the network scheduling error caused by the 

delay in the effective time. The immediacy and effectiveness of the network are greatly 

improved. 

In an embodiment, the method further comprises S15: after the cloud delivery nodes 

receive a user’s access request, scheduling, by the scheduling agent modules of the cloud 

delivery nodes, the user’s access request according to the mapping relationship. Specifically, this 

step comprises: determining an access source IP segment to which a source IP in the user’s 

access request belongs, querying for IP of a preferred node corresponding to the access source IP 

segment according to the mapping relationship, judging whether the current cloud delivery node 

is the preferred node, returning an access response if the current cloud delivery node is the 

preferred node, and returning the IP of the preferred node to indicate a redirection operation if 

the current cloud delivery node is not the preferred node. 

As shown in FIG. 2, the system for scheduling an access request comprises a quality center 

processor, a log library, a database, and cloud delivery nodes. 

A detailed description will be given below by a specific embodiment. 

The source IP segment 192.168.1.0~24 is determined as belonging to city A-1 in province 

A and belongs to the first operator in city A-1 in province A. 

The corresponding preferred node is a cloud delivery node of the first operator in city A-1 

in province A, and the IP of this node is 3.3.3.3. 

The mapping relationship 192.168.1.0~24-->3.3.3.3 is formed and sent to the cloud 

delivery nodes in the entire network. 

After a cloud delivery node with an IP of 3.3.3.3 receives a user’s access request, it 

determines that the source IP of the user’s access request is 192.168.1.1, that the user source IP 

segment to which this IP belongs is 192.168.1.0~24, and that the preferred node corresponding to 
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this IP segment is a cloud delivery node with an IP of 3.3.3.3. It is determined that the current 

cloud delivery node is the preferred node, and an access response is returned. 

A cloud delivery node with an IP of 2.2.2.2 is a cloud delivery node of the first operator in 

city A-1 in province A. After receiving a user’s access request, it is determined that the source IP 

of the user’s access request is 192.168.1.1, that the user source IP segment to which the IP 

belongs is 192.168.1.0~24, and that the preferred node of this IP segment is the cloud delivery 

node with an IP of 3.3.3.3. It is determined that the current cloud delivery node is not the 

preferred node, and the IP of the preferred node is returned to indicate a redirection operation so 

that the user re-initiates an access request to this preferred node. 

FIG. 3 is a block diagram of a device for scheduling an access request according to an 

exemplary embodiment. The device comprises: 

a first determination module 301, configured to determine a city and a city operator 

corresponding to each access source IP segment; 

a first selection module 302, configured to select at least one preferred node of the access 

source IP segment from cloud delivery nodes of the city operator; 

a second determination module 303, configured to determine a mapping relationship 

between the access source IP segment and the IP of the preferred node; and 

a transmission module 304, configured to issue the mapping relationship to scheduling 

agent modules of the cloud delivery nodes in a network. 

In an embodiment, the first selection module 302 comprises a first obtaining module and a 

second selection module; 

the first obtaining module is configured to obtain historical network transmission state 

parameters of the cloud delivery nodes of the city operator in processing data of the access 

source IP segment; and 

the second selection module is configured to select a preferred node according to the 

historical network transmission state parameters. 

In an embodiment, the first selection module 302 further comprises a second obtaining 

module; 

the second obtaining module is configured to obtain real-time loads of the cloud delivery 

nodes of the city operator; and 

the second selection module is further configured to select a preferred node according to 
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the historical network transmission state parameters and the real-time loads. 

In an embodiment, the apparatus further comprises a receiving module and a scheduling 

agent module located in a cloud delivery node; 

the receiving module is configured to receive a user’s access request; and 

the scheduling agent module is configured to schedule the user’s access request according 

to the mapping relationship. 

In an embodiment, the scheduling agent module comprises: 

a third determination module, configured to determine an access source IP segment to 

which a source IP in the user’s access request belongs; 

a query module, configured to query for IP of a preferred node corresponding to the access 

source IP segment according to the mapping relationship; 

a judgment module, configured to judge whether the current cloud delivery node is the 

preferred node; 

a feedback module, configured to return an access response if the current cloud delivery 

node is the preferred node, and return the IP of the preferred node to indicate a redirection 

operation if the current cloud delivery node is not the preferred node. 

In an embodiment, the apparatus further comprises: 

a detection module, configured to detect cloud delivery nodes in real time; 

a modification module, configured to modify the mapping relationship when the detection 

module detects that a cloud delivery node is faulty, and delete the faulty cloud delivery node 

from the mapping relationship when the mapping relationship comprises multiple preferred 

nodes and comprises the faulty cloud delivery node; and  

a transmission module 104, configured to issue the modified mapping relationship to the 

scheduling agent modules of the cloud delivery nodes in the network. 

FIG. 4 is a block diagram of a computer device 400 for scheduling an access request 

according to an exemplary embodiment. For example, the computer device 400 may be provided 

as a server. Referring to FIG. 4, the computer device 400 comprises a processor 401. One or 

more processors may be provided according to actual needs. The computer device 400 further 

comprises a memory 402 configured to store instructions executable by the processor 401, for 

example application programs. One or more memories may be provided according to actual 

needs. There may be one or more application programs stored in the memory. The processor 401 
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is configured to execute instructions to perform the method described above. 

The present application further provides a computer-readable storage medium having a 

computer program stored thereon, and the computer program, when executed, implements steps 

of the method. 

It may be understood by those skilled in the art that the embodiments of the present 

application may be provided as methods, apparatuses (devices), or computer program products. 

Therefore, the present application may be in the form of an only hardware embodiment, an only 

software embodiment, or an embodiment combining software and hardware. Moreover, the 

present application may be in the form of a computer program product implemented on one or 

more computer-usable storage media containing computer-usable program codes. The computer 

storage media comprise volatile and nonvolatile, removable and non-removable media 

implemented in any method or technology for storing information (for example 

computer-readable instructions, data structures, program modules, or other data), including but 

not limited to RAMs, ROMs, EEPROMs, flash memories or other memories, CD-ROMs, digital 

versatile disks (DVD) or other optical disk storages, magnetic cartridges, magnetic tapes, 

magnetic disk storages or other magnetic storage devices, or any other media that may be used to 

store desired information and may be accessed by a computer. In addition, as known to a person 

of ordinary skill in the art, the communication media usually contain computer-readable 

instructions, data structures, program modules, or other data in modulated data signals such as 

carriers or other transmission mechanisms, and may include any information delivery media.  

The present application has been described with reference to flowcharts and/or block 

diagrams of the methods, apparatuses (devices) and computer program products according to 

embodiments of the present application. It should be understood that each flow and/or block in 

the flowchart and/or block diagram and the combination of flows and/or blocks in the flowchart 

and/or block diagram may be implemented by computer program instructions. These computer 

program instructions may be provided to the processors of general-purpose computers, 

special-purpose computers, embedded processors, or other programmable data processing 

devices to produce a machine, so that the instructions executed by the processors of the 

computers or other programmable data processing devices produce an apparatus that realizes the 

functions specified in one or more flows in the flowchart and/or one or more blocks in the block 

diagram. 
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These computer program instructions may be stored in computer-readable memories that 

can direct computers or other programmable data processing devices to work in a specific 

manner, so that the instructions stored in the computer-readable memories produce an article of 

manufacture including the instruction apparatus. The instruction apparatus implements the 

functions specified in one or more flows in the flowchart and/or one or more blocks in the block 

diagram. 

These computer program instructions may be loaded on computers or other programmable 

data processing devices, so that a series of operating steps are executed on the computers or other 

programmable devices to produce computer-implemented processing. Thus, the instructions 

executed on the computers or other programmable devices provide steps for implementing the 

functions specified in one or more flows in the flowchart and/or one or more blocks in the block 

diagram. 

Herein, terms “comprise”, “include” and variants thereof are intended to cover 

non-exclusive inclusion, so that an article or a device including a series of elements not only 

includes these elements, but also includes other elements not explicitly listed, or further includes 

inherent elements of the article or the device. Without further limitation, an element as defined 

by a statement “including a……” is not exclusive of additional identical elements in the article 

or the device of the element. 

Although the preferred embodiments of the present application have been described, those 

skilled in the art can make additional changes and modifications to these embodiments once they 

learn the basic creative concept. Therefore, the appended claims are intended to be interpreted as 

comprising the preferred embodiments and all changes and modifications falling into the scope 

of the present application. 

Apparently, those skilled in the art can make various modifications and variations to the 

present application without departing from the spirit and scope of the present application. In this 

way, if these modifications and variations of the present application fall into the scope of the 

claims of the present application and their equivalents, the present application is intended to 

encompass these modifications and variations. 

 

Industrial applicability 

In the present application, by setting user IP segments based on city granularity, users in a 
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same province can use the same or different LDNSs to achieve city granularity scheduling 

control, so as to schedule by the city level and access to a serving node in the optimal city level. 

This saves the scheduling paths, improves the scheduling efficiency, and avoids the waste of 

scheduling resources. 
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CLAIMS 

1. A method for scheduling an access request, comprising: 

determining a city and a city operator corresponding to an access source IP segment; 

selecting at least one preferred node of the access source IP segment from cloud delivery 

nodes of the city operator; 

determining a mapping relationship between the access source IP segment and an IP of the 

preferred node;  

issuing the mapping relationship to scheduling agent modules of the cloud delivery nodes in 

a network; and 

after a current cloud delivery node receives a user’s access request, scheduling, by the 

scheduling agent module of the current cloud delivery node, the user’s access request according 

to the mapping relationship; 

wherein, the scheduling, by the scheduling agent module of the current cloud delivery node, 

the user’s access request according to the mapping relationship comprises: determining an access 

source IP segment to which a source IP in the user’s access request belongs, querying for the IP 

of the preferred node corresponding to the access source IP segment according to the mapping 

relationship, judging whether the current cloud delivery node is the preferred node, returning an 

access response in response to the current cloud delivery node being the preferred node, and 

returning the IP of the preferred node to indicate a redirection operation in response to the 

current cloud delivery node being not the preferred node. 

2. The method for scheduling an access request according to claim 1, wherein,  

the selecting at least one preferred node of the access source IP segment from cloud 

delivery nodes of the city operator comprises: 

obtaining historical network transmission state parameters of the cloud delivery nodes of 

the city operator in processing data of the access source IP segment, and selecting the preferred 

node according to the historical network transmission state parameters. 

3. The method for scheduling an access request according to claim 2, wherein, 

the selecting at least one preferred node of the access source IP segment from cloud 

delivery nodes of the city operator further comprises: obtaining real-time loads of the cloud 

delivery nodes of the city operator; and 

the selecting the preferred node according to the historical network transmission state 
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parameters comprises: selecting a preferred node according to the historical network 

transmission state parameters and the real-time loads. 

4. The method for scheduling an access request according to claim 1, further comprising: 

detecting the cloud delivery nodes in real time; and  

in response to detecting that the cloud delivery nodes comprise a faulty cloud delivery node 

and the faulty cloud delivery node is one of a plurality of preferred nodes in the mapping 

relationship, deleting the faulty cloud delivery node from the mapping relationship to generate a 

modified mapping relationship, and issuing the modified mapping relationship to the scheduling 

agent modules of the cloud delivery nodes in the network. 

5. An apparatus for scheduling an access request, comprising: 

a first determination module, configured to determine a city and a city operator 

corresponding to an access source IP segment; 

a first selection module, configured to select at least one preferred node of the access source 

IP segment from cloud delivery nodes of the city operator; 

a second determination module, configured to determine a mapping relationship between 

the access source IP segment and an IP of the preferred node; 

a transmission module, configured to issue the mapping relationship to scheduling agent 

modules of the cloud delivery nodes in a network; and 

a receiving module and a scheduling agent module located in each of the cloud delivery 

nodes; wherein, 

the receiving module is configured to receive a user’s access request; and 

the scheduling agent module is configured to schedule the user’s access request according 

to the mapping relationship; 

wherein the scheduling agent module comprises: 

a third determination module, configured to determine an access source IP segment to 

which a source IP in the user’s access request belongs; 

a query module, configured to query for the IP of the preferred node corresponding to the 

access source IP segment according to the mapping relationship; 

a judgment module, configured to judge whether a current cloud delivery node is the 

preferred node; and 

a feedback module, configured to return an access response in response to the current cloud 
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delivery node being the preferred node, and return the IP of the preferred node to indicate a 

redirection operation in response to the current cloud delivery node being not the preferred node. 

6. The apparatus for scheduling an access request according to claim 5, wherein, 

the first selection module comprises a first obtaining module and a second selection 

module; 

the first obtaining module is configured to obtain historical network transmission state 

parameters of the cloud delivery nodes of the city operator in processing data of the access 

source IP segment; and 

the second selection module is configured to select the preferred node according to the 

historical network transmission state parameters. 

7. The apparatus for scheduling an access request according to claim 6, wherein, 

the first selection module further comprises a second obtaining module; 

the second obtaining module is configured to obtain real-time loads of the cloud delivery 

nodes of the city operator; and 

the second selection module is further configured to select the preferred node according to 

the historical network transmission state parameters and the real-time loads. 

8. The apparatus for scheduling an access request according to claim 5, further comprising: 

a detection module, configured to detect the cloud delivery nodes in real time; 

a modification module, configured to: when the detection module detects that the cloud 

delivery nodes comprise a faulty cloud delivery node and the faulty cloud delivery node is one of 

a plurality of preferred nodes in the mapping relationship, delete the faulty cloud delivery node 

from the mapping relationship to generate a modified mapping relationship; and  

a transmission module, configured to issue the modified mapping relationship to the 

scheduling agent modules of the cloud delivery nodes in the network. 

9. A computer-readable storage medium having a computer program stored thereon, 

wherein the computer program, when executed, implements steps of the method according to any 

one of claims 1 to 4. 

10. A computer device, comprising a processor, a memory, and a computer program stored 

on the memory, wherein the computer program, when executed by the processor, implements 

steps of the method according to any one of claims 1 to 4. 

 


