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(57) Abstract: A control method and a control apparatus for starting an application. The method comprises: receiving information for 
triggering the starting of a second application, transmitted by a first application (310); according to at least one of the information of 

0C the first application and the current available resource quantity in a system, determining whether the starting of the second application 
needs to be restricted; the information of the first application being used for indicating the degree of importance of the first application 

f in the system (320); when it is determined that the starting of the second application needs to be restricted, restricting the starting of
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the second application (330). The described method and apparatus can reduce resource waste caused by the starting of an application 
frequently triggered by other applications, thereby improving system performance.  
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CONTROL METHOD AND CONTROL APPARATUS FOR 

STARTING OF APPLICATION 

TECHNICAL FIELD 

[0001] This application relates to the field of information technologies, and more 

5 specifically, to an application startup control method and control device.  

BACKGROUND 

[0002] With continuous development of wireless communications technologies, operators 

provide various applications for user terminals.  

[0003] As there are more applications, more resources are occupied by the applications.  

0 Due to improper use of an application, an operating system runs more slowly, freezes, or the 

like, thereby degrading system performance and user experience.  

[0004] Therefore, how to properly control an application to improve system performance 

is a problem that needs to be resolved urgently.  

[0004a] A reference herein to a patent document or any other matter identified as prior art, 

15 is not to be taken as an admission that the document or other matter was known or that the 

information it contains was part of the common general knowledge as at the priority date of 

any of the claims.  

SUMMARY 

[0005] Embodiments of this application may provide an application control method and 

20 control device, to properly control an application and improve system performance.  

[0006] According to an aspect of the present invention, an application startup control 

method is provided, comprising: receiving information that is sent by a first application and 

that is used to trigger startup of a second application; determining, based on information of



the first application or based on the information of the first application and a currently 

available resource amount of a system, whether to restrict the startup of the second application, 

wherein the information of the first application is used to indicate an importance degree of the 

first application in the system; and restricting the startup of the second application when it is 

5 determined that the startup of the second application needs to be restricted; wherein the 

information of the first application comprises level information of the first application, the 

system comprises a plurality of levels of applications, and the level information of the first 

application is used to indicate an application level to which the first application belongs, and 

wherein application levels of applications in the system are classified based on current 

0 running status information of each application in the system; and the determining, based on 

information of the first application or based on the information of the first application and a 

currently available resource amount of a system, whether to restrict the startup of the second 

application comprises: when the level information of the first application is used to indicate 

that the level of the first application is higher than a preset level, determining not to restrict 

5 the startup of the second application; or when the level information of the first application is 

used to indicate that the level of the first application is lower than or equal to the preset level, 

determining to restrict the startup of the second application..  

[0006a] According to a first example, an application control method is provided, including: 

sorting a plurality of applications based on at least one of resource use information and user 

0 use information of the applications; and controlling sorted applications in the at least one 

application set.  

[0007] Therefore, in this embodiment of this application, the plurality of applications are 

dynamically sorted based on the at least one of the resource use information of the 

applications and the user use information of the applications, to control the plurality of sorted 

25 applications. Therefore, the applications can be controlled in real time with reference to the 

resource use information of the applications and/or the user use information of the 

applications, resource waste can be avoided, and system performance and user experience can 

be improved.  
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[0008] Optionally, resource use information of an application may include a type and a 

resource amount of a resource used by the application.  

[0009] Optionally, a resource mentioned in this embodiment of this application may 

include at least one of a central processing unit (Center Process Unit, CPU) resource, an 

5 input/output (Input/Output, IO) resource, and a memory resource.  

[0010] Optionally, a currently available resource amount of a system mentioned in this 

embodiment of this application may be an absolute resource amount of each resource that is 

currently available in the system, for example, a currently available memory resource amount 

of the system is 50OM; may be a percentage of an absolute resource amount of each resource 

0 that is currently available in the system in a total amount of each resource in the system, for 

example, a currently available memory resource amount of the system is 50%; or may be a 

weighted resource amount of a plurality of currently available resource amounts of the system, 

where a weighted value corresponding to each resource amount may be determined depending 

on an actual case.  

5 [0011] Optionally, user use information of an application may include current user use 

information of the application (which may also be referred to as current running status 

information of the application), historical use information of the application, or the like.  

[0012] Optionally, the current user use information of the application may include 

information used to indicate whether the application is currently being used, or is currently 

z0 being used in the foreground or the background.  

[0013] Optionally, the historical use information of the application may include at least 

one of the following information: use frequency of the application, duration of each use, and a 

2a



jump relationship of the application.  

[0014] Optionally, in this embodiment of this application, application control may include: 

restricting a resource for an application, restricting startup of an application, restricting startup 

of an associated application of an application, adding a resource for an application, allowing 

5 startup of an application, or allowing startup of an associated application of an application.  

[0015] Optionally, a sorting manner of sorting applications in an application set based on 

at least one of resource use information and user use information of the applications may be 

performing sorting based on a control type.  

[0016] Optionally, when the control type includes restricting a resource for an application, 

0 restricting startup of an application, or restricting startup of an associated application of an 

application, use frequency of an application is in positive correlation to a sorting rank of the 

application, or duration of each use is in positive correlation to a sorting rank of an application, 

or a quantity of jump objects is in positive correlation to a sorting rank of an application, or 

jump frequency is in positive correlation to a sorting rank of an application, where control is 

5 performed in ascending order of ranks.  

[0017] When the control type includes allowing a resource for an application, allowing 

startup of an application, or allowing startup of an associated application of an application, 

use frequency of an application is in negative correlation to a sorting rank of the application, 

or duration of each use is in negative correlation to a sorting rank of an application, or a 

0 quantity of jump objects is in negative correlation to a sorting rank of an application, or jump 

frequency is in negative correlation to a sorting rank of an application, where control is 

performed in ascending order of ranks.  

[0018] Optionally, when the control type includes restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

25 application, a resource weighted sum of an application is in negative correlation to a sorting 

rank of the application, where control is performed in ascending order of ranks. When the 

control type includes allowing a resource for an application, allowing startup of an application, 

or allowing startup of an associated application of an application, a resource weighted sum of 

an application is in positive correlation to a sorting rank of the application, where control is 

30 performed in ascending order of ranks. The resource weighted sum of the application is 

3



determined based on usage and a weight of each of a plurality of resources occupied by the 

application.  

[0019] It should be understood that a correlation between two factors mentioned in this 

embodiment of this application is a correlation between the two factors under an assumption 

5 that other factors are not considered or other factors are fixed.  

[0020] It should be understood that, in this embodiment of this application, a value of a 

sorting rank may be further used to indicate a location in sorting. If the value of the sorting 

rank is relatively small, it may indicate that an application is ranked relatively ahead and is 

likely to be controlled.  

0 [0021] It should be further understood that, in this embodiment of this application, a 

sorting rank may be a relative concept. For example, applications may be sorted based on use 

frequency of users, and shown in a form of a list. The applications are listed in the list in 

descending order of use frequency from top down. If control is restricting a resource for an 

application, restricting startup of an application, or restricting startup of an associated 

5 application of an application, a location close to the bottom of the list is a location ranked 

relatively ahead, and is likely to be controlled. If the control is allowing a resource for an 

application, allowing startup of an application, or allowing startup of an associated application 

of an application, a location close to the top of the list is a location ranked relatively ahead, 

and is likely to be controlled.  

-0 [0022] Optionally, in this embodiment of this application, the at least one application set 

is determined from a plurality of application sets. The at least one application set includes a 

plurality of applications. The plurality of applications included in the at least one application 

set are sorted based on the at least one of the resource use information and the user use 

information of the applications.  

25 [0023] Optionally, in this embodiment of this application, the plurality of application sets 

are classified based on user experience and at least one of user use information of applications 

and attribute information of the applications.  

[0024] Optionally, applications whose degrees of user experience fall within a same range 

may be grouped into a same application set based on at least one of user use information of 

30 the applications and attribute information of the applications.  
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[0025] Optionally, a sorting manner of an application set may be performing sorting based 

on a control type.  

' [0026] Specifically, if application control is restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

5 application, an application with a relatively low degree of user experience is ranked relatively 

ahead, that is, is an application that is relatively likely to be controlled.  

[0027] Specifically, if application control is adding a resource for an application, allowing 

startup of an application, or allowing startup of an associated application of an application, an 

application with a relatively high degree of user experience is ranked relatively ahead, that is, 

0 is an application that is relatively likely to be controlled.  

[0028] Optionally, when the control includes restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

application, and the currently available resource amount of the system is less than or equal to 

a first threshold, the at least one application set is determined from the plurality of application 

5 sets.  

[0029] Therefore, in this embodiment of this application, when the currently available 

resource amount of the system is less than or equal to a threshold, an application set is 

selected and sorted, and a resource is restricted for an application, startup of an application is 

restricted, or startup of an associated application of an application is restricted. Application 

0 control may be performed with reference to a current resource use status of the system, and 

the application control may be performed more properly.  

[0030] Optionally, the plurality of application sets are in one-to-one correspondence with 

a plurality of resource amount thresholds. An application set, whose corresponding resource 

amount threshold is greater than or equal to the currently available resource amount of the 

25 system, in the plurality of application sets is determined as the at least one application set that 

is to be selected. Optionally, the control includes at least one of the following: restricting a 

resource for an application in the plurality of sorted applications, restricting startup of an 

application in the plurality of sorted applications, and restricting startup of an associated 

application of an application in the plurality of sorted applications.  

30 [0031] Therefore, in this embodiment of this application, different application sets are 
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corresponding to different resource amount thresholds, and control specific to different 

application sets can be implemented.  

[0032] Optionally, when the control includes adding a resource for an application, 

allowing startup of an application, or allowing startup of an associated application of an 

5 application, and the currently available resource amount of the system is greater than or equal 

to a second threshold, the at least one application set is determined from the plurality of 

application sets.  

[0033] Therefore, in this embodiment of this application, when the currently available 

resource amount of the system is greater than or equal to a threshold, an application set is 

0 selected and sorted, and a resource is added for an application, startup of an application is 

allowed, or startup of an associated application of an application is allowed. Application 

control may be performed with reference to a current resource use status of the system, and 

the application control is performed more properly.  

[0034] Optionally, the plurality of application sets are in one-to-one correspondence with 

5 a plurality of resource amount thresholds. An application set, whose corresponding resource 

amount threshold is less than or equal to the currently available resource amount of the system, 

in the plurality of application sets is determined as the at least one application set that is to be 

selected. Optionally, the control includes at least one of the following: adding a resource for 

an application in the plurality of sorted applications, allowing startup of an application in the 

0 plurality of sorted applications, and allowing startup of an associated application of an 

application in the plurality of sorted applications.  

[0035] Optionally, in this embodiment of this application, a sorting manner of sorting 

applications in each application set is determined based on the currently available resource 

amount of the system; and the applications in each application set are sorted based on at least 

25 one of resource use information and user use information of the applications and according to 

the determined sorting manner.  

[0036] Therefore, in this embodiment of this application, if the currently available 

resource amount of the system is different, a manner of sorting applications in an application 

set is different. A sorting manner may be determined in real time based on a resource amount, 

30 so that the sorting manner is more proper.  
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[0037] Optionally, in this embodiment of this application, the control includes restricting a 

resource for an application, restricting startup of an application, or restricting startup of an 

associated application of an application. The at least one application set includes a first 

application set, and the first application set includes a plurality of application subsets. When 

5 the currently available resource amount of the system is less than or equal to a third threshold 

and greater than a fourth threshold, the sorting manner is sorting applications in at least one of 

the plurality of application subsets based on user use information of the applications, where 

the fourth threshold is less than the third threshold; when the currently available resource 

amount is less than or equal to the fourth threshold and greater than a fifth threshold, the 

0 sorting manner is sorting applications in at least one of the plurality of application subsets 

based on resource use information of the applications, where the fifth threshold is less than 

the fourth threshold; or when the currently available resource amount of the system is less 

than or equal to the fifth threshold, the sorting manner is uniformly sorting all applications in 

the first application set based on resource use information of the applications.  

5 [0038] Optionally, in this embodiment of this application, the control includes restricting a 

resource for an application, restricting startup of an application, or restricting startup of an 

associated application of an application. The at least one application set includes a second 

application set, and the second application set includes one application subset. When the 

currently available resource amount of the system is less than or equal to a sixth threshold and 

0 greater than a seventh threshold, the sorting manner is sorting applications in the second 

application set based on user use information of the applications, where the seventh threshold 

is less than the sixth threshold; or when the currently available resource amount is less than or 

equal to the seventh threshold, the sorting manner is sorting applications in the one 

application subset based on resource use information of the applications.  

25 [0039] Optionally, in this embodiment of this application, the control includes adding a 

resource for an application, startup of an application, or startup of an associated application of 

an application. The at least one application set includes a third application set, and the third 

application set includes a plurality of application subsets. When the currently available 

resource amount of the system is greater than or equal to an eighth threshold and less than a 

30 ninth threshold, the sorting manner is sorting applications in at least one of the plurality of 
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application subsets based on user use information of the applications, where the eighth 

threshold is less than the ninth threshold; when the currently available resource amount is 

' greater than or equal to the ninth threshold and less than a tenth threshold, the sorting manner 

is sorting applications in at least one of the plurality of application subsets based on resource 

5 use information of the applications, where the ninth threshold is less than the tenth threshold; 

or when the currently available resource amount of the system is less than or equal to the tenth 

threshold, the sorting manner is uniformly sorting all applications in the third application set 

based on resource use information of the applications.  

[0040] Optionally, in this embodiment of this application, the control includes adding a 

0 resource for an application, startup of an application, or startup of an associated application of 

an application. The at least one application set includes a fourth application set, and the fourth 

application set includes one application subset. When the currently available resource amount 

of the system is greater than or equal to an eleventh threshold and less than a twelfth threshold, 

the sorting manner is sorting applications in the second application set based on user use 

5 information of the applications, where the eleventh threshold is less than the twelfth threshold; 

or when the currently available resource amount is greater than or equal to the twelfth 

threshold, the sorting manner is sorting applications in the one application subset based on 

resource use information of the applications.  

[0041] Optionally, the sorting applications in each of the at least one application set based 

0 on user use information of the applications includes: 

sorting the applications in each application set based on usage and a weight of 

each of a plurality of resources occupied by each application in the application set.  

[0042] It should be understood that, how to sort applications based on resource use 

information is limited herein; however, applications may alternatively be sorted based on both 

25 resource use information and user use information.  

[0043] Therefore, in this embodiment of this application, the applications are sorted based 

on the usage and the weight of each of the plurality of resources occupied by each of a 

plurality of applications. During application control, the plurality of resources can be 

considered, so that resource waste can be avoided, and system performance is improved.  

30 [0044] Optionally, the sorting applications in each of the at least one application set based 
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on user use information of the applications includes: sorting the applications in each 

application set based on at least one of use frequency of the applications, duration of each use, 

and ajump relationship of the applications.  

[0045] It should be understood that, how to sort applications based on user use 

5 information is limited herein; however, applications may alternatively be sorted based on both 

resource use information and user use information.  

[0046] Therefore, in this embodiment of this application, the applications in each 

application set are sorted based on the at least one of the use frequency of the applications, the 

duration of each use, and the jump relationship of the applications. During application control, 

0 a degree of user experience can be considered.  

[0047] Optionally, the applications in each application set are grouped based on 

association between the applications in the application set; application groups in the 

application set are sorted based on at least one of resource use information and user use 

information of applications in the application groups in the application set; and application 

5 groups in the at least one application set are controlled by using an application group as a unit.  

[0048] Optionally, at least one of use frequencies, duration of each use, quantities of jump 

relationships, jump frequencies, and resource usages of applications in each application group 

are respectively added up, and application groups are sorted based on a sum of corresponding 

parameters of each application group. Therefore, in this embodiment of this application, 

0 associated applications may be grouped into one group, and during application control, 

control is performed by using an application group as a unit. This can avoid waste of system 

resources and degradation of system performance.  

[0049] According to a second example, there may be provided an application startup 

control method including: receiving information that is sent by a first application and that is 

25 used to trigger startup of a second application; determining, based on at least one of the 

information of the first application and a currently available resource amount of a system, 

whether to restrict the startup of the second application, where the information of the first 

application is used to indicate an importance degree of the first application in the system; and 

restricting the startup of the second application when it is determined that the startup of the 

30 second application needs to be restricted.  
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[0050] Therefore, in this embodiment of this application, after the information that is sent 

by the first application and that is used to trigger the startup of the second application is 

received, it is determined, based on the at least one of the information of the first application 

and the currently available resource amount of the system, whether to restrict the startup of 

5 the second application; and the startup of the second application is restricted when it is 

determined that the startup of the second application needs to be restricted. Resource waste 

caused because startup of an application is frequently triggered by another application can be 

reduced, and therefore system performance can be improved.  

[0051] Optionally, the information that is sent by the first application and that is used to 

0 trigger the startup of the second application may be broadcast information, that is, the first 

application may trigger the startup of the second application by using broadcast.  

[0052] Optionally, the information that is sent by the first application and that is used to 

trigger the startup of the second application may be information specific to the second 

application, that is, the first application may trigger the startup of the second application in an 

5 application-specific manner.  

[0053] Optionally, the information of the first application is used to indicate an 

importance degree of the first application in the system.  

[0054] Optionally, the information of the first application may directly indicate the 

importance degree of the first application in the system. For example, the information of the 

_0 first application may include priority information of the first application relative to a plurality 

of applications.  

[0055] Specifically, the information of the first application includes level information of 

the first application, where the system includes a plurality of levels of applications, and the 

level information of the first application is used to indicate an application level to which the 

25 first application belongs.  

[0056] Optionally, the information of the first application may indirectly indicate the 

importance degree of the first application in the system.  

[0057] Specifically, the information of the first application may be attribute information 

of the first application, and the attribute information of the first application may be used to 

30 indicate whether the first application is a basic application that ensures normal running of the 
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system. If the first application is a basic application that ensures normal running of the system, 

it indicates that the first application is relatively important in the system; or if the first 

application is not a basic application that ensures normal running of the system, it indicates 

that the first application is relatively unimportant in the system.  

5 [0058] Optionally, in this embodiment of this application, the determining, based on at 

least one of the information of the first application and a currently available resource amount 

of a system, whether to restrict the startup of the second application includes: when the level 

information of the first application is used to indicate that the level of the first application is 

higher than a preset level, determining not to restrict the startup of the second application; or 

0 when the level information of the first application is used to indicate that the level of the first 

application is lower than or equal to the preset level, determining to restrict the startup of the 

second application.  

[0059] Optionally, in this embodiment of this application, the determining, based on at 

least one of the information of the first application and a currently available resource amount 

5 of a system, whether to restrict the startup of the second application includes: when the 

currently available resource amount of the system is greater than or equal to a preset threshold, 

determining that the startup of the second application does not need to be restricted; or when 

the currently available resource amount of the system is less than or equal to a preset 

threshold, determining that the startup of the second application needs to be restricted.  

-0 [0060] Optionally, in this embodiment of this application, different application levels are 

corresponding to different resource amount thresholds; and the determining, based on at least 

one of the information of the first application and a currently available resource amount of a 

system, whether to restrict the startup of the second application includes: determining, based 

on the level information of the first application, the application level to which the first 

25 application belongs; determining a resource amount threshold corresponding to the 

application level to which the first application belongs; and when the currently available 

resource amount of the system is less than or equal to the resource amount threshold 

corresponding to the application level to which the first application belongs, determining to 

restrict the startup of the second application.  

30 [0061] Therefore, in this embodiment of this application, different resource amount 
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thresholds are set for different levels. Whether an associated application is to be started may 

be determined based on a level of using an application and with reference to the currently 

' available resource amount of the system. Further, an application can be properly controlled, so 

that resources of the system are used in an optimal manner, and system performance are 

5 improved.  

[0062] Optionally, in this embodiment of this application, each application level is 

corresponding to at least two resource amount thresholds, different resource amount 

thresholds in the at least two resource amount thresholds are corresponding to different startup 

restriction manners, and the method further includes: determining a maximum resource 

0 amount threshold that is in at least two resource amount thresholds corresponding to the 

application level to which the first application belongs and that is greater than or equal to a 

resource amount threshold of the currently available resource amount of the system; 

determining a startup restriction manner corresponding to the maximum resource amount 

threshold; and determining the startup restriction manner corresponding to the maximum 

5 resource amount threshold as a manner of restricting the startup of the second application; and 

the restricting the startup of the second application includes: restricting the startup of the 

second application in the determined manner.  

[0063] Optionally, application levels of applications in the system are classified based on 

at least one of historical use information, attribute information, and current running status 

0 information of each application in the system.  

[0064] Optionally, the historical use information of the application includes at least one of 

use frequency, duration of each use, and a jump relationship of the application; and/or 

the attribute information of the application includes information used to indicate 

whether the application is a basic application that ensures normal running of the system; 

25 and/or 

the current running status information of the application includes information used 

to indicate that the application is currently running in the foreground, or is running in the 

background and can be perceived by a user, or is running in the background and cannot be 

perceived by a user.  

30 [0065] Optionally, the applications in the system include the following three application 
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levels: 

a first application level, including a basic application that ensures normal running 

of the system, and an application that is running in the foreground; 

a second application level, including an application that is running in the 

5 background and that can be perceived by a user, and an application whose historical user 

usage is greater than a preset value; and 

a third application level, including another application in the system other than 

applications of the first application level and the second application level.  

[0066] Optionally, a priority of the first application level is higher than a priority of the 

0 second application level, and the priority of the second application level is higher than a 

priority of the third application level, that is, an application of the second application level is 

more likely to be controlled compared with that of the first application level, and an 

application of the third application level is more likely to be controlled compared with that of 

the second application level.  

5 [0067] Optionally, the method further includes: 

determining a manner of restricting the startup of the second application; and 

the restricting the startup of the second application includes: 

restricting the startup of the second application in the determined manner.  

[0068] Optionally, the determining a manner of restricting the startup of the second 

-0 application includes: 

determining the manner of restricting the startup of the second application based 

on at least one of the information of the first application, the currently available resource 

amount of the system, and a manner of triggering the startup of the second application by the 

first application.  

25 [0069] Specifically, the determining a manner of restricting the startup of the second 

application includes: 

determining the manner of restricting the startup of the second application based 

on a correspondence between a startup restriction manner and at least one of information of an 

application, an available resource amount of the system, and a manner of triggering startup of 

30 the application, and at least one of the information of the first application, the currently 
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available resource amount of the system, and the manner of triggering the startup of the 

second application by the first application.  

[0070] Specifically, different application levels are corresponding to different resource 

amount thresholds, each application level is corresponding to at least two resource amount 

5 thresholds, different resource amount thresholds in the at least two resource amount 

thresholds are corresponding to different startup restriction manners, and the determining, 

based on at least one of the information of the first application and a currently available 

resource amount of a system, whether to restrict the startup of the second application includes: 

determining, based on the level information of the first application, the application 

0 level to which the first application belongs; determining a resource amount threshold 

corresponding to the application level to which the first application belongs; and when the 

currently available resource amount of the system is less than or equal to the resource amount 

threshold corresponding to the application level to which the first application belongs, 

determining to restrict the startup of the second application; and 

5 the determining to restrict the startup of the second application includes: 

determining a maximum resource amount threshold that is in at least two resource amount 

thresholds corresponding to the application level to which the first application belongs and 

that is greater than or equal to a resource amount threshold of the currently available resource 

amount of the system; determining a startup restriction manner corresponding to the 

0 maximum resource amount threshold; and determining the startup restriction manner 

corresponding to the maximum resource amount threshold as a manner of restricting the 

startup of the second application. Optionally, the startup restriction manner includes delaying 

startup and prohibiting startup, and for a same application level, a resource amount threshold 

corresponding to the prohibiting startup is less than a resource amount threshold 

25 corresponding to the delaying startup.  

[0071] Optionally, the information of the application includes level information of the 

application, the system includes a plurality of levels of applications, and the level information 

of the application is used to indicate an application level to which the application belongs; 

and/or 

30 an available resource of the system includes at least one of a CPU resource, an IO 

14



resource, and a memory resource; and/or 

the manner of triggering the startup of the application includes triggering the 

startup by using broadcast or triggering the startup in an application-specific manner.  

[0072] Optionally, the manner of restricting the startup of the second application includes 

5 prohibiting starting the second application, or delaying starting the second application.  

Optionally, the correspondence may be preconfigured.  

[0073] According to a third example, there may be provided an application resource 

control method, the method includes: determining an application associated with each of a 

plurality of applications; grouping the plurality of applications and the application associated 

0 with each application, to obtain a plurality of application groups, where applications included 

in each application group are associated applications; sorting the plurality of application 

groups; determining at least one application group from the plurality of application groups; 

and controlling an application in the at least one application group, where the control includes 

adding a resource or restricting a resource.  

5 [0074] Therefore, in this embodiment of this application, applications are grouped into 

application groups based on association, and applications in each group are associated 

applications. In addition, when control is required, control is performed by using an 

application group as a unit. This can avoid resource waste caused because an associated 

application of an application is not controlled when the application is controlled.  

40 [0075] Optionally, in this embodiment of this application, the plurality of application 

groups are sorted based on a resource amount occupied by each application group.  

[0076] Optionally, the resource amount occupied by each application group is determined 

based on usage and a weight of each of a plurality of resources occupied by each application 

in an application group in the plurality of application sets, so as to sort priorities of 

25 application groups in the plurality of application sets.  

[0077] Optionally, in this embodiment of this application, a group to which the first 

application belongs is adjusted based on sorting of application groups to which the at least 

two applications belong.  

[0078] Specifically, the control includes restricting a resource, the first application and a 

30 second application of the at least two applications currently belong to a first application group, 
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and when a priority of a second application group to which a third application of the at least 

two applications belongs is higher than that of the first application group, the first application 

is adjusted to belonging to the second application group, where a group with a low priority is 

a group for which a resource is likely to be restricted.  

5 [0079] Specifically, the control includes adding a resource, and when a priority of a 

second application group to which a third application of the at least two applications belongs 

is higher than that of the first application group, the first application is adjusted to belonging 

to the second application group, where a group with a high priority is a group for which a 

resource is likely to be added.  

0 [0080] According to a fourth example, there may be provided an application control 

method, including: 

determining, based on usage and a weight of each of a plurality of resources 

occupied by each of a plurality of applications, a resource weighted sum of each resource; and 

determining a first application based on the resource weighted sum of each of the 

5 plurality of applications, and controlling the first application.  

[0081] Therefore, in this embodiment of this application, an application that needs to be 

controlled is determined based on the usage and the weight of each of the plurality of 

resources occupied by each of the plurality of applications. During application control, the 

plurality of resources can be considered, so that resource waste can be avoided, and system 

-0 performance is improved.  

[0082] Optionally, before the determining, based on usage and a weight of each of a 

plurality of resources occupied by each of a plurality of applications, a resource weighted sum 

of each resource, the method further includes: 

determining that the usage of each of the plurality of resources in the system 

25 reaches a corresponding threshold.  

[0083] Optionally, before the determining a first application based on usage and a weight 

of each of a plurality of resources occupied by each of a plurality of applications, the method 

further includes: 

determining the plurality of applications from applications in the system based on 

30 priority sorting of the applications in the system.  
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[0084] Optionally, the determining the plurality of applications from applications in the 

system based on priority sorting of the applications in the system includes: 

determining a first application set based on priority sorting of a plurality of 

application sets; and 

5 the determining a first application based on usage and a weight of each of a 

plurality of resources occupied by each of a plurality of applications includes: 

determining the first application based on usage and a weight of each of a plurality 

of resources occupied by each application in the first application set.  

[0085] Optionally, application sets in the system are classified from a dimension of user 

0 experience and based on at least one of resource use information, user use information, and 

attribute information of applications in the system.  

[0086] According to a fifth example, there may be provided a control device, the device is 

configured to perform the method in any one of the first to the fourth examples or any 

optional implementation of the example.  

5 [0087] Specifically, the device may include a unit configured to perform the method in 

any one of the first to the fourth examples or any optional implementation of the example.  

[0088] According to a sixth example, there may be provided a control device, the device 

includes a memory and a processor. The memory is configured to store an instruction. The 

processor is configured to execute the instruction stored in the memory, and the execution of 

0 the instruction stored in the memory enables the processor to perform the method in any one 

of the first to the fourth examples or any optional implementation of the example.  

[0089] According to a seventh example, there may be provided a computer readable 

storage medium; the computer readable storage medium stores an instruction. The instruction 

includes an instruction that enables, when executed, one or more processors to perform an 

25 operation in any one of the first to the fourth examples or any optional implementation of the 

example.  

BRIEF DESCRIPTION OF DRAWINGS 

[0090] FIG. 1 is a schematic block diagram of a control device according to an 
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embodiment of this application; 

[0091] FIG. 2 is a schematic flowchart of a control method according to an embodiment 

of this application; 

[0092] FIG. 3 is a schematic diagram of association between applications according to an 

5 embodiment of this application; 

[0093] FIG. 4 is a schematic diagram of association between applications according to an 

embodiment of this application; 

[0094] FIG. 5 is a schematic flowchart of a control method according to an embodiment 

of this application; 

0 [0095] FIG. 6 is a schematic flowchart of a control method according to an embodiment 

of this application; 

[0096] FIG. 7 is a schematic flowchart of a control method according to an embodiment 

of this application; and 

[0097] FIG. 8 is a schematic block diagram of a control device according to an 

5 embodiment of this application.  

DESCRIPTION OF EMBODIMENTS 

[0098] The following clearly and completely describes the technical solutions in the 

embodiments of this application with reference to the accompanying drawings in the 

embodiments of this application.  

20 [0099] An application control method provided in the embodiments of this application 

may be applied to a control device. The control device may be a terminal device. The terminal 

device may also be referred to as user equipment (User Equipment, UE), a mobile station 

(Mobile Station, MS), a mobile terminal (Mobile Terminal), or the like. Optionally, the 

terminal device (hereinafter referred to as a terminal) may be capable of communicating with 

25 one or more core networks by using a radio access network (Radio Access Network, RAN).  

For example, the terminal may be a mobile phone (or referred to as a "cellular" phone), a set 

top box, a wearable device, an Internet of Things (Internet of Things, IoT) device, or a 

computer having a mobility property. For example, the terminal may be a portable, 
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pocket-sized, handheld, computer built-in, or in-vehicle mobile apparatus. It should be 

understood that, in addition to the terminal device, the application control method provided in 

the embodiments of this application may also be applied to another type of computer system.  

[0100] Referring to FIG. 1, FIG. 1 is a schematic structural diagram of a control device 

5 according to an embodiment of this application. As shown in FIG. 1, the control device 100 

includes a memory 180, a processor 150, and a display device 140. The memory 180 stores a 

computer program (or referred to as program code), and the computer program includes an 

operating system program 182, an application program 181, and the like. The processor 150 is 

configured to read the computer program in the memory 180 and then perform a method 

0 defined by the computer program. For example, the processor 150 reads the operating system 

program 182, so as to run an operating system on the control device 100 and implement 

various functions of the operating system; or reads one or more application programs 181, so 

as to run an application on the control device, process a broadcast message of an application 

program, or the like.  

5 [0101] The processor 150 may include one or more processors. For example, the 

processor 150 may include one or more central processing units, or include one or more 

central processing units and one or more application processors. When the processor 150 

includes a plurality of processors, the plurality of processors may be integrated in one chip, or 

may be independent chips. One processor may include one or more processor cores (or 

40 referred to as processing cores). All of the following embodiments are described by using 

multi-core as an example. However, a broadcast message management method provided in the 

embodiments of this application may also be applied to a single-core processor. Parallel 

running of a plurality of application programs is implemented by using a time division 

operating principle of the single-core processor.  

25 [0102] In addition, the memory 180 further stores other data 183, in addition to the 

computer program. The other data 183 may include data generated after the operating system 

182 or the application program 181 runs, or the like. The data includes system data (such as a 

configuration parameter of the operating system) and user data. For example, resource use 

information of applications is typical user data.  

30 [0103] The memory 180 usually includes a memory and an external storage. The memory 
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may be a random access memory, a read-only memory, a cache, or the like. The external 

storage may be a hard disk, an optical disc, a Universal Serial Bus (Universal Serial Bus, USB) 

flash drive, a floppy disk, a tape drive, or the like. The computer program is usually stored in 

the external storage, and before performing processing, the processor loads the computer 

5 program from the external storage to the memory.  

[0104] The operating system program 182 includes a computer program that can be used 

to implement the resource control method provided in the embodiments of this application, so 

that after the processor 150 reads the operating system program 182 and runs the operating 

system, the operating system may have a function of implementing the application control 

0 method provided in the embodiments of this application.  

[0105] The control device 100 may further include an input device 130, configured to: 

receive digital information, character information, or a contact touch operation/non-contact 

gesture that is entered; and generate signal input and the like that are related to user setting 

and function control of the control device 100. Specifically, in this embodiment of this 

5 application, the input device 130 may include a touch panel 131. The touch panel 131 is also 

referred to as a touchscreen, and may collect a touch operation of a user on or around the 

touch panel (for example, an operation performed on or around the touch panel 131 by a user 

by using any proper object or accessory such as a finger or a stylus), and drive a 

corresponding connection apparatus according to a preset program. Optionally, the touch 

0 panel 131 may include two parts: a touch detection apparatus and a touch controller. The 

touch detection apparatus detects a touch orientation of the user, detects a signal brought by 

the touch operation, and transmits the signal to the touch controller. The touch controller 

receives touch information from the touch detection apparatus, converts the touch information 

into contact coordinates, sends the contact coordinates to the processor 150, and can receive 

25 and execute a command sent by the processor 150. For example, a user double-taps an icon of 

an application program on the touch panel 131 by using a finger. The touch detection 

apparatus detects a signal brought by the double-tapping, and then transmits the signal to the 

touch controller. The touch controller then converts the signal into coordinates, and sends the 

coordinates to the processor 150. The processor 150 performs an operation, for example, 

30 starting the application program, based on the coordinates and a type (for example, 
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double-tapping) of the signal. Finally, an operation interface of the application program is 

displayed on a display panel 141, so as to implement "starting" the application program.  

[0106] The touch panel 131 may be implemented in a plurality of types such as a resistive 

type, a capacitive type, an infrared type, and a surface acoustic wave type. In addition to the 

5 touch panel 131, the input device 130 may further include other input devices 132. The other 

input devices 132 may include but are not limited to one or more of a physical keyboard, a 

function key (such as a volume control key or an on/off key), a trackball, a mouse, a joystick, 

and the like.  

[0107] The display device 140 included in the control device 100 includes the display 

0 panel 141, configured to display information entered by a user or information provided for a 

user, various menu interfaces of the control device 100, and the like. In this embodiment of 

this application, the display device 140 is mainly used to display information such as a user 

operation interface of an application program. Optionally, the display panel 141 may be 

configured in a form of a liquid crystal display (Liquid Crystal Display, LED), an organic 

5 light-emitting diode (Organic Light-Emitting Diode, OLED), or the like. In some other 

embodiments, the touch panel 131 may cover the display panel 141 to form a touch display 

screen.  

[0108] In addition to the foregoing, the control device 100 may further include a power 

supply 190 configured to supply power to another module, and a camera 160 configured to 

0 take a photo or a video. The control device 100 may further include one or more sensors 120, 

such as a gravity sensor, an acceleration sensor, and an optical sensor. The control device 100 

may further include a radio frequency (English: Radio Frequency, RF) circuit 110, configured 

to perform network communication with a wireless network device, and may further include a 

Wi-Fi module 170, configured to perform Wi-Fi communication with another device, or the 

25 like.  

[0109] In the following embodiments, an application control method provided in the 

embodiments of this application is described by using a control device as an execution body.  

The control method provided in the embodiments of this application may be implemented in 

the operating system program 182 shown in FIG. 1.  

30 [0110] During running of the operating system program, if a running application occupies 
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a relatively large amount of resources, the operating system program runs excessively slowly 

or freezes; or if a running application occupies a relatively small amount of resources, an 

' available function in a system cannot satisfy a user requirement and a running speed of the 

application.  

5 [0111] For example, after an application quits, the application is not immediately cleared 

from system memory. In this way, after the application is started next time, the application 

may not need to restart, thereby implementing fast startup. However, the system memory is 

limited, and available memory becomes less with continuous growth of applications.  

[0112] For another example, an application A and an application B are associated 

0 applications. The application A and the application B need to jointly implement a function.  

When a resource of the application A is cleared, because a resource of the application B has 

not been cleared, startup of the application A is triggered, thereby causing waste of system 

resources and a relatively low running speed of the operating system program.  

[0113] For another example, an application A and an application B are associated 

5 applications. The application A and the application B need to jointly implement a function.  

The application A frequently triggers startup of the application B, thereby causing waste of 

system resources and a relatively low running speed of the operating system program.  

[0114] For another example, a running application occupies a relatively small amount of 

resources. Provided that a relatively large amount of CPU resources are currently available in 

0 the system, resource waste occurs if no CPU resource reallocation is performed for the 

running application.  

[0115] Therefore, the embodiments of this application provide the application control 

method, to avoid resource waste and improve system performance.  

[0116] Before the application control method in the embodiments of this application is 

25 described, terms mentioned in the embodiments of this application are described.  

[0117] Optionally, in the embodiments of this application, an application may include at 

least one process, and one or more processes that can implement a specific function may be 

referred to as an application.  

[0118] For example, a function A includes a sub-function 1 and a sub-function 2. All 

30 processes used to implement the function A may be grouped as one application. Alternatively, 
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a process corresponding to the sub-function 1 may be grouped as one application, and a 

process corresponding to the sub-function 2 may be grouped as another application.  

' [0119] An application mentioned in the embodiments of this application may also be 

referred to as an application program.  

5 [0120] In the embodiments of this application, applications may be classified, based on an 

attribute, into basic applications that ensure normal running of a system, and other 

applications. The basic applications may include a factory-preset application that has a 

persistent (persistent) attribute, a native (native) application, and the like.  

[0121] Optionally, in the embodiments of this application, that a plurality of applications 

0 are associated means that the plurality of applications need to jointly implement a specific 

function (the specific function may be the function A, the sub-function 1, or the sub-function 

2).  

[0122] Optionally, in the embodiments of this application, application control may include: 

restricting a resource for an application, restricting startup of an application, restricting startup 

5 of an associated application of an application, adding a resource for an application, allowing 

startup of an application, or allowing startup of an associated application of an application.  

[0123] Optionally, in the embodiments of this application, the restricting a resource for an 

application may be clearing all resources used by the application, such as a memory resource, 

a CPU resource, or an IO resource; or may be reducing resource usage of the application, for 

0 example, reducing CPU resource usage.  

[0124] Optionally, in the embodiments of this application, resource usage of an 

application may be a percentage of resources occupied by the application in a resource 

amount of a system, and a currently available resource of a system is a percentage of currently 

available resources in a resource amount of the system. Certainly, a resource amount 

25 mentioned in the embodiments of this application may alternatively be an absolute amount.  

For example, memory usage may be a quantity of KBs occupied.  

[0125] It should be understood that the embodiments of this application may be applied to 

an Android (Android) operating system, or may be applied to another operating system.  

[0126] The following describes in detail the application control method in the 

30 embodiments of this application with reference to FIG. 2 to FIG. 7. The control method in the 
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embodiments of this application may be performed by a control device. Optionally, the 

control device may be the control device shown in FIG. 1.  

[0127] FIG. 2 is a schematic flowchart of an application control method 200 according to 

an embodiment of this application. The method 200 includes the following content.  

5 [0128] Step 210: Sort a plurality of applications based on at least one of resource usage of 

the applications and user use information of the applications.  

[0129] It should be understood that "plurality" mentioned in this embodiment of this 

application may indicate at least two.  

[0130] Step 220: Control the plurality of sorted applications.  

0 [0131] Optionally, user use information of an application may include current user use 

information of the application, historical use information of the application, or the like.  

[0132] Optionally, the current user use information of the application may include 

information indicating whether the application is currently being used.  

[0133] Optionally, the historical use information of the application may include at least 

5 one of the following information: use frequency of the application, duration of each use, and a 

jump relationship of the application.  

[0134] Optionally, resource use information of an application may include a type and a 

resource amount of a resource used by the application.  

[0135] Optionally, a sorting manner of sorting applications in an application set based on 

40 at least one of resource use information and user use information of the applications may be 

performing sorting based on a control type.  

[0136] Optionally, when the control includes restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

application, 

25 use frequency of an application is in positive correlation to a sorting rank of the 

application; or 

duration of each use is in positive correlation to a sorting rank of an application; or 

a quantity of jump objects is in positive correlation to a sorting rank of an 

application; or 

30 jump frequency is in positive correlation to a sorting rank of an application, where 
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the control is performed in ascending order of ranks.  

[0137] When the control includes allowing a resource for an application, allowing startup 

of an application, or allowing startup of an associated application of an application, 

use frequency of an application is in negative correlation to a sorting rank of the 

5 application; or 

duration of each use is in negative correlation to a sorting rank of an application; 

or 

a quantity of jump objects is in negative correlation to a sorting rank of an 

application; or 

0 jump frequency is in negative correlation to a sorting rank of an application, where 

the control is performed in ascending order of ranks.  

[0138] Optionally, when the control includes restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

application, a resource weighted sum of an application is in negative correlation to a sorting 

5 rank of the application, where the control is performed in ascending order of ranks.  

[0139] When the control includes adding a resource for an application, allowing startup of 

an application, or allowing startup of an associated application of an application, a resource 

weighted sum of an application is in positive correlation to a sorting rank of the application, 

where the control is performed in ascending order of ranks. The resource weighted sum of the 

-0 application is determined based on usage and a weight of each of a plurality of resources 

occupied by the application.  

[0140] It should be understood that, in this embodiment of this application, a value of a 

sorting rank may be further used to indicate a location in sorting. If the value of the sorting 

rank is relatively small, it may indicate that an application is ranked relatively ahead and is 

25 likely to be controlled.  

[0141] It should be understood that a correlation between two factors mentioned in the 

embodiments of this application is a correlation between the two factors under an assumption 

that other factors are not considered or other factors are fixed. However, this does not mean 

that the other factors are not considered.  

30 [0142] For example, the plurality of applications may be sorted based on both the 
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resource usage of the applications and the user use information of the applications.  

[0143] Specifically, the plurality of applications may be sorted based on the resource 

usage. After sorting, a sequence number of an application a may be 1, a sequence number of 

an application b may be 2, a sequence number of an application c may be 3, and a sequence 

5 number of an application d may be 4. In addition, the plurality of applications are sorted based 

on the user use information. For example, after sorting, a sequence number of the application 

a may be 3, a sequence number of the application b may be 1, a sequence number of the 

application c may be 2, and a sequence number of the application d may be 4. Sequence 

numbers, obtained after sorting, of each application may be respectively added up. For 

0 example, after addition, a sequence number of the application a may be 4, a sequence number 

of the application b may be 3, a sequence number of the application c may be 5, and a 

sequence number of the application d may be 8. In addition, the applications are sorted again 

based on the sequence numbers obtained after addition. For example, in this case, a sequence 

number of the application b is 1, a sequence number of the application a is 2, a sequence 

5 number of the application c is 3, and a sequence number of the application d is 4.  

[0144] Certainly, weighted processing may be performed on the sequence numbers. For 

example, if a sorting weighted value corresponding to the resource usage is 0.3, and a sorting 

weighted value corresponding to the user use information is 0.7, after sorting and weighted 

processing, a sequence number of the application a may be 2.4, a sequence number of the 

-0 application b may be 1.3, a sequence number of the application c may be 2.3, and a sequence 

number of the application d may be 4.0. In addition, the applications are sorted again based on 

the sequence numbers obtained after weighted processing. For example, in this case, a 

sequence number of the application b is 1, a sequence number of the application a is 2, a 

sequence number of the application c is 3, and a sequence number of the application d is 4.  

25 [0145] Optionally, at least one application set may be selected from a plurality of 

application sets, where the at least one application set includes a plurality of applications. The 

plurality of applications included in the at least one application set may be sorted based on at 

least one of resource usage of the applications and user use information of the applications.  

[0146] Optionally, in this embodiment of this application, the plurality of application sets 

30 are classified and sorted based on user experience and at least one of user use information of 
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applications and attribute information of the applications.  

[0147] Optionally, applications whose degrees of user experience fall within a same range 

' may be grouped into a same application set based on at least one of user use information of 

the applications and attribute information of the applications.  

5 [0148] Optionally, a sorting manner of an application set may be performing sorting based 

on a control type.  

[0149] For example, if application control is restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

application, an application with a relatively low degree of user experience is ranked relatively 

0 ahead, that is, is an application that is relatively likely to be controlled.  

[0150] For example, if application control is adding a resource for an application, 

allowing startup of an application, or allowing startup of an associated application of an 

application, an application with a relatively high degree of user experience is ranked relatively 

ahead, that is, is an application that is relatively likely to be controlled.  

5 [0151] Optionally, when the control includes restricting a resource for an application, 

restricting startup of an application, or restricting startup of an associated application of an 

application, and a currently available resource amount of a system is less than or equal to a 

first threshold, the at least one application set is determined from the plurality of application 

sets.  

z0 [0152] It should be understood that, in this embodiment of this application, determining y 

based on x does not mean that determining is not performed based on other factors. For 

example, y may be determined based on x and z.  

[0153] Optionally, the following application sets may be classified and sorted from a 

dimension of user experience and based on user use information of applications and attribute 

25 information of the applications.  

[0154] Set of applications that need to be guaranteed 

[0155] Applications in this set are applications for which a resource needs to be 

guaranteed, and are applications with a highest priority among applications in all sets. The 

applications in this set may include the following two subsets: a and b.  

30 [0156] a. Applications that ensure normal running of an operating system: Applications in 
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this subset may include a factory-preset application that has a persistent (persistent) attribute 

and a native application.  

[0157] b. Foreground applications: The foreground applications may be applications that 

are running and that are visible to users.  

5 [0158] The set of applications that need to be guaranteed includes an application 

indispensable to system running and an application quite important to user experience. If no 

resource is guaranteed, a problem may be directly caused, for example, the system cannot run 

normally, or a user function is unavailable. No resource needs to be restricted for such 

applications, and the applications must be guaranteed. If system resources are insufficient, the 

0 applications in this set may not be controlled.  

[0159] Set of applications that are preferably guaranteed 

[0160] Applications in this set may be applications for which a resource is guaranteed to 

the greatest extent. A priority of this set is lower than that of the set of applications that need 

to be guaranteed. The applications in this set may include the following two subsets: c and d.  

5 [0161] c. Key background applications: The key background applications may include 

background applications that can be perceived by (but are invisible to) users. For example, the 

applications include a background music play application and a background navigation 

application.  

[0162] d. Applications frequently used by users.  

40 [0163] When system resources are seriously insufficient, resources may be restricted for 

the applications in the set of applications that are preferably guaranteed. During system 

running, the applications belong to a list for which system resources preferably need to be 

guaranteed.  

[0164] (3) Set of applications that can be restricted 

25 [0165] Applications in this set may be applications that are restricted to the greatest extent.  

This set has a lowest priority. The applications in this set may include the following subsets: e 

and f.  

[0166] e. Applications unimportant to the system. For example, the applications may 

include applications not frequently used by users.  

30 [0167] f. Malicious applications. For example, the applications may be viruses, or 
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applications that maliciously occupy a relatively large amount of resources.  

[0168] When system resources are sufficient, resources may not be restricted for the 

applications in this set. However, when system resources are insufficient, the applications in 

this set may be restricted and cleared.  

5 [0169] It should be understood that the foregoing division manner is merely an example in 

this embodiment of this application, and should not constitute a limitation on the scope of the 

embodiments of this application.  

[0170] It should be further understood that a priority, a sorting rank, and a sorting location 

mentioned in this embodiment of this application are relative concepts, and may be 

0 determined depending on a specific case.  

[0171] For example, applications may be sorted based on use frequency of users, and 

shown in a form of a list. The applications are listed in the list in descending order of use 

frequency from top down. If control is restricting a resource for an application, restricting 

startup of an application, or restricting startup of an associated application of an application, a 

5 location close to the bottom of the list is a location ranked relatively ahead, and is likely to be 

controlled. If the control is allowing a resource for an application, allowing startup of an 

application, or allowing startup of an associated application of an application, a location close 

to the top of the list is a location ranked relatively ahead, and is likely to be controlled. For 

example, in this embodiment of this application, a high priority may indicate relatively high 

0 importance to the users or the system, a low probability of restricting a resource, or a high 

probability of startup or associated startup.  

[0172] For another example, a priority may be related to the control type. For example, 

for the restricting a resource, a high priority may mean a high probability of restricting a 

resource. For example, for the adding a resource, a high priority may mean a high probability 

25 of adding a resource.  

[0173] In this embodiment of this application, in many cases, priority division is 

performed based on importance to the users or the system. However, it should be understood 

that this embodiment of this application is not limited thereto.  

[0174] A threshold of the aforementioned being frequently used by users may be 

30 configured based on use frequency of the users and duration of each use.  
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[0175] Optionally, in this embodiment of this application, the at least one application set 

may be selected from the plurality of application sets based on sorting of the plurality of 

application sets, and applications in each of the selected at least one application set are sorted.  

[0176] A quantity of selected application sets may be determined based on the currently 

5 available resource amount of the system.  

[0177] For example, if the currently available resource amount of the system is less than a 

threshold a, one application set is selected; or if the currently available resource amount of the 

system is less than a threshold b, two application sets are selected, where b is less than a.  

[0178] For another example, if the currently available resource amount of the system is 

0 greater than a threshold c, one application set is selected; or if the currently available resource 

amount of the system is greater than a threshold d, two application sets are selected, where d 

is greater than c.  

[0179] Optionally, the plurality of application sets are in one-to-one correspondence with 

a plurality of resource amount thresholds. An application set, whose corresponding resource 

5 amount threshold is greater than or equal to the currently available resource amount of the 

system, in the plurality of application sets is determined as the at least one application set that 

is to be selected.  

[0180] In this case, the control includes at least one of the following: restricting a resource 

for an application in the plurality of sorted applications, restricting startup of an application in 

0 the plurality of sorted applications, and restricting startup of an associated application of an 

application in the plurality of sorted applications.  

[0181] For example, for memory, a set A is corresponding to a threshold 200M, and a set 

B is corresponding to a threshold 400M. When a currently available memory resource amount 

of the system is less than or equal to 400M, applications in the set B may be sorted; or when a 

25 currently available memory resource amount of the system is less than or equal to 200M, 

applications in the sets A and B may be sorted.  

[0182] Optionally, the plurality of application sets are in one-to-one correspondence with 

a plurality of resource amount thresholds. An application set, whose corresponding resource 

amount threshold is less than or equal to the currently available resource amount of the system, 

30 in the plurality of application sets is determined as the at least one application set that is to be 
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selected. In this case, the control includes at least one of the following: adding a resource for 

an application in the plurality of sorted applications, allowing startup of an application in the 

plurality of sorted applications, and allowing startup of an associated application of an 

application in the plurality of sorted applications.  

5 [0183] For example, for memory, a set C is corresponding to a threshold 600M, and a set 

D is corresponding to a threshold 800M. When a currently available memory resource amount 

of the system is greater than or equal to 600M, applications in the set C may be sorted; or 

when a currently available memory resource amount of the system is greater than or equal to 

800M, applications in the sets C and D may be sorted.  

0 [0184] It should be understood that a sequence between sorting and control is not limited 

in this embodiment of this application.  

[0185] For example, when the currently available resource amount of the system is less 

than or equal to a threshold, and at least two application sets are selected, applications in one 

set may be first sorted, and resources in the set are restricted. After the resources in the set are 

5 restricted, if the currently available resource amount of the system is greater than a threshold 

corresponding to another application set, no sorting is performed on the another application 

set.  

[0186] For example, when the currently available resource amount of the system is greater 

than or equal to a threshold, and at least two application sets are selected, applications in one 

-0 set may be first sorted, and a resource is added for the applications in the set. After the 

resource is added for the applications in the set, if the currently available resource amount of 

the system is less than or equal to a threshold corresponding to another application set, no 

sorting is performed on the another application set.  

[0187] For another example, alternatively, all applications may be first sorted, and then 

25 the sorted applications are controlled.  

[0188] Optionally, in this embodiment of this application, a sorting manner of sorting 

applications in each application set may be determined based on the currently available 

resource amount of the system, and the applications in each application set are sorted in the 

determined manner.  

30 [0189] Optionally, in this embodiment of this application, the control includes restricting a 
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resource for an application, restricting startup of an application, or restricting startup of an 

associated application of an application. The at least one application set includes a first 

application set, and the first application set includes a plurality of application subsets. When 

the currently available resource amount of the system is less than or equal to a third threshold 

5 and greater than a fourth threshold, the sorting manner is sorting applications in at least one of 

the plurality of application subsets based on user use information of the applications, where 

the fourth threshold is less than the third threshold; when the currently available resource 

amount is less than or equal to the fourth threshold and greater than a fifth threshold, the 

sorting manner is sorting applications in at least one of the plurality of application subsets 

0 based on resource use information of the applications, where the fifth threshold is less than 

the fourth threshold; or when the currently available resource amount of the system is less 

than or equal to the fifth threshold, the sorting manner is uniformly sorting all applications in 

the first application set based on resource use information of the applications.  

[0190] For example, it is assumed that the set of applications that are preferably 

5 guaranteed is selected, and the set of applications that are preferably guaranteed includes the 

subset of key background applications and the subset of applications frequently used by users.  

If the currently available resource amount of the system is less than or equal to 50% and 

greater than 35%, applications in the subset of applications frequently used by users may be 

sorted based on user use information of the applications, and resources are restricted for the 

40 applications in the subset of applications frequently used by users. After resources are 

restricted for all the applications in the subset of applications frequently used by users, if the 

currently available resource amount of the system still does not meet a requirement, 

applications in the subset of key background applications may be sorted based on user use 

information of the applications, and resources are restricted for the applications in the subset 

25 of key background applications based on sorting of the applications in the subset of key 

background applications. Alternatively, applications in the subset of key background 

applications, and applications in the subset of applications frequently used by users may be 

sorted based on user use information of the applications, and resources are first restricted for 

the applications in the subset of applications frequently used by users. After resources are 

30 restricted for all the applications in the subset of applications frequently used by users, if the 
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currently available resource amount of the system still does not meet a requirement, resources 

may be restricted for the applications in the subset of key background applications based on 

sorting of the applications in the subset of key background applications.  

[0191] If the currently available resource amount of the system is less than or equal to 35% 

5 and greater than 20%, sorting may be performed on the subset of applications frequently used 

by users and/or the subset of key background applications based on resource use information 

of the applications. For sorting and a resource restriction manner, refer to the descriptions of 

the sorting and the resource restriction manner based on the user use information of the 

applications.  

0 [0192] If the currently available resource amount of the system is less than or equal to 

20%, applications in the set of applications that are preferably guaranteed may be uniformly 

sorted based on resource use information and user use information of the applications. To be 

specific, sorting may be performed on the subset of applications frequently used by users and 

the subset of key background applications in a mixed manner. In this case, during sorting, the 

5 subset of applications frequently used by users and the subset of key background applications 

are not distinguished, and resources are restricted for the applications sorted in the mixed 

manner.  

[0193] It should be understood that, in addition to the foregoing sorting manners, there are 

other sorting manners in this embodiment of this application. This is not particularly limited 

40 in this embodiment of this application.  

[0194] For example, when the currently available resource amount is less than or equal to 

the third threshold and greater than the fourth threshold, the sorting manner is performing 

sorting on the at least one of the plurality of application subsets based on both the resource 

use information of the applications and the user use information of the applications; or when 

25 the currently available resource amount of the system is less than or equal to the fourth 

threshold, the sorting manner is uniformly sorting all the applications in the first application 

set based on both the resource use information of the applications and the user use 

information of the applications.  

[0195] For another example, when the currently available resource amount is less than or 

30 equal to the third threshold and greater than the fourth threshold, the sorting manner is 
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uniformly sorting all the applications in the first application set based on the user use 

information of the applications; or when the currently available resource amount of the system 

' is less than or equal to the fourth threshold, the sorting manner is uniformly sorting all the 

applications in the first application set based on both the resource use information of the 

5 applications and the user use information of the applications.  

[0196] Optionally, in this embodiment of this application, the control includes adding a 

resource for an application, allowing startup of an application, or allowing startup of an 

associated application of an application. The at least one application set includes a third 

application set, and the third application set includes a plurality of application subsets. When 

0 the currently available resource amount of the system is greater than or equal to an eighth 

threshold and less than a ninth threshold, the sorting manner is sorting applications in at least 

one of the plurality of application subsets based on user use information of the applications, 

where the eighth threshold is less than the ninth threshold; when the currently available 

resource amount is greater than or equal to the ninth threshold and less than a tenth threshold, 

5 the sorting manner is sorting applications in at least one of the plurality of application subsets 

based on resource use information of the applications, where the ninth threshold is less than 

the tenth threshold; or when the currently available resource amount of the system is less than 

or equal to the tenth threshold, the sorting manner is uniformly sorting all applications in the 

third application set based on resource use information of the applications.  

z0 [0197] Optionally, in this embodiment of this application, the control includes adding a 

resource for an application, startup of an application, or startup of an associated application of 

an application. The at least one application set includes a fourth application set. The fourth 

application set includes one application subset. When the currently available resource amount 

of the system is greater than or equal to an eleventh threshold and less than a twelfth threshold, 

25 the sorting manner is sorting applications in the second application set based on user use 

information of the applications, where the eleventh threshold is less than the twelfth threshold; 

or when the currently available resource amount is greater than or equal to the twelfth 

threshold, the sorting manner is sorting all applications in the one application subset based on 

resource use information of the applications.  

30 [0198] It should be understood that a threshold mentioned in this embodiment of this 
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application may be determined depending on an actual case, for example, may be determined 

depending on a system performance requirement of a user.  

[0199] It should be further understood that, in this embodiment of this application, "first", 

"second", "third", and the like are merely used for ease of description, and should not be 

5 assigned with excessive meanings. For example, the second threshold may exist when there is 

no first threshold.  

[0200] It should be further understood that the first threshold, the second threshold, the 

third threshold, and the like mentioned in this embodiment of this application may be equal, 

unless otherwise specified that the thresholds are different.  

0 [0201] For example, the first threshold may be equal to the third threshold, the fourth 

threshold, the fifth threshold, the sixth threshold, or the seventh threshold.  

[0202] For example, the third threshold may be equal to the sixth threshold or the seventh 

threshold.  

[0203] For example, the fourth threshold may be equal to the sixth threshold or the 

5 seventh threshold.  

[0204] For example, the fifth threshold may be equal to the sixth threshold or the seventh 

threshold.  

[0205] For example, the second threshold may be equal to the eighth threshold, the ninth 

threshold, the tenth threshold, the eleventh threshold, or the twelfth threshold.  

-0 [0206] For example, the eighth threshold may be equal to the eleventh threshold or the 

twelfth threshold.  

[0207] For example, the ninth threshold may be equal to the eleventh threshold or the 

twelfth threshold.  

[0208] For example, the tenth threshold may be equal to the eleventh threshold or the 

25 twelfth threshold.  

[0209] Optionally, in this embodiment of this application, the currently available resource 

amount of the system or resource usage of a user may be a resource amount of a single 

resource, or a weighted amount of a plurality of resources.  

[0210] For example, if the currently available CPU resource amount of the system is less 

30 than or equal to a preset threshold, the applications in the at least one application set may be 

35



sorted based on CPU usage of each application.  

[0211] For another example, if the currently available memory resource amount of the 

system is less than or equal to a preset threshold, the applications in the at least one 

application set may be sorted based on memory usage of each application.  

5 [0212] For another example, if both the currently available CPU resource amount and the 

currently available memory resource amount of the system are less than or equal to respective 

corresponding thresholds, applications in each application set are sorted based on usage and 

weights of CPU and memory resources occupied by each application in the application set.  

[0213] Optionally, in this embodiment of this application, applications in an application 

0 set may be grouped based on association between the applications.  

[0214] Association between applications mentioned this embodiment of this application 

means that the applications are mutually dependent in terms of functions. For example, to 

perform a function, both an application 1 and an application 2 are required.  

[0215] As shown in FIG. 3, any one of an application 1, an application 2, and an 

5 application 3 is an application associated with an application 4. During startup or running, the 

application 1, the application 2, and the application 3 may pull up the application 4.  

[0216] If a currently available resource amount of a system is relatively low, the startup of 

the application 4 causes waste of system resources and degradation of system performance.  

Alternatively, the application 1, the application 2, and the application 3 are malicious or 

_0 unimportant applications. Likewise, pull-up of the application 4 causes waste of system 

resources and degradation of system performance, and even results in a security problem.  

[0217] As shown in FIG. 4, an application 5, an application 6, and an application 7 are 

associated with each other. Assuming that an application needs to be cleared from memory 

when a current memory resource is insufficient, if a priority of the application 5 is lower, the 

25 application 5 may be cleared first. Because the application 6 and the application 7 are 

associated applications of the application 5, during running, the application 6 or the 

application 7 pulls up the application 5. However, because the memory resource is insufficient, 

the application 5 is continuously cleared, but is continuously pulled up by the application 6 or 

the application 7, thereby causing resource waste.  

30 [0218] Therefore, in this embodiment of this application, associated applications may be 
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grouped into one group, and during resource control, control is performed by using an 

application group as a unit. This can avoid waste of system resources and degradation of 

system performance.  

[0219] For example, if an application A triggers startup of an application B during startup 

5 or running, it is determined that the application A and the application B are associated. In this 

case, the application A and the application B may be grouped into one group.  

[0220] Optionally, if an application is associated with a plurality of applications, the 

application and any one of the plurality of applications may be grouped into one group.  

Specifically, the application and an application with a high priority may be grouped into one 

0 group.  

[0221] Optionally, in this embodiment of this application, priorities of application groups 

may be sorted.  

[0222] Specifically, the priorities of the application groups may be sorted based on at least 

one of resource use information and user use information of applications in the application 

5 groups.  

[0223] Optionally, in this embodiment of this application, after the priorities of the 

application groups are sorted, group adjustment may be performed based on the priority 

sorting. For example, an application A is associated with an application B and an application 

C. If the application A and the application B are grouped into one group, and the application C 

-0 is grouped into another group, and a priority of the group to which the application C belongs 

is higher than that of the group to which the application A and the application B belong, the 

application A may be adjusted to belonging to the same group as the application C.  

[0224] Optionally, in this embodiment of this application, resources may be controlled for 

application sets by using an application group as a unit.  

25 [0225] For example, when an available resource of a system is less than or equal to a 

preset threshold, a resource is restricted for at least one application group.  

[0226] Optionally, in this embodiment of this application, when it is determined that a 

first application triggers startup of a second application, it may be determined, based on 

priority information of the first application, whether the second application needs to be started; 

30 and the second application is started when it is determined that the second application needs 
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to be started.  

[0227] For example, assuming that the first application belongs to an application set with 

Sa relatively high priority, it is determined that the second application is to be started; or 

assuming that the first application belongs to an application set with a relatively low priority, 

5 it is determined that the second application is not to be started.  

[0228] For another example, assuming that the first application is an application, ranked 

relatively ahead in priority sorting, in an application set, it may be determined that the second 

application is to be started; or assuming that the first application is an application, ranked 

relatively behind in priority sorting, in the application set, it may be determined that the 

0 second application is not to be started.  

[0229] Therefore, in this embodiment of this application, applications are sorted based on 

at least one of resource use information of the applications and user use information of the 

applications, to control the sorted applications. Therefore, the applications can be controlled 

in real time with reference to the resource use information of the applications and/or the user 

5 use information of the applications, resource waste can be avoided, and system performance 

and user experience can be improved.  

[0230] FIG. 5 is a schematic flowchart of an application startup method 300 according to 

an embodiment of this application. As shown in FIG. 5, the method 300 may include the 

following content.  

z0 [0231] Step 310: Receive information that is sent by a first application and that is used to 

trigger startup of a second application.  

[0232] Optionally, in this embodiment of this application, the startup of the second 

application may be triggered during startup or running of the first application.  

[0233] For example, when a shopping application starts, the startup of the shopping 

25 application triggers startup of a payment application; or during running of a shopping 

application, startup of a payment application is triggered.  

[0234] Optionally, in this embodiment of this application, a manner of triggering the 

startup of the second application by the first application may be a broadcast manner. For 

example, the first application broadcasts information. The information may trigger startup of a 

30 plurality of applications, and the plurality of applications include the second application.  
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[0235] Optionally, in this embodiment of this application, a manner of triggering the 

startup of the second application by the first application may be performing triggering in a 

trigger manner specific to the second application.  

[0236] Step 320: Determine, based on at least one of the information of the first 

5 application and a currently available resource amount of a system, whether to restrict the 

startup of the second application. The information of the first application is used to indicate an 

importance degree of the first application in the system.  

[0237] Optionally, in this embodiment of this application, a currently available resource in 

the system may include at least one of a central processing unit (Center Process Unit, CPU) 

0 resource, a memory resource, and an input/output (Input/Output, IO) resource.  

[0238] Optionally, in this embodiment of this application, the information of the first 

application is used to indicate an importance degree of the first application in the system.  

[0239] Optionally, the information of the first application may directly indicate the 

importance degree of the first application in the system. For example, the information of the 

5 first application may include priority information of the first application relative to a plurality 

of applications.  

[0240] Specifically, the information of the first application includes level information of 

the first application, where the system includes a plurality of levels of applications, and the 

level information of the first application is used to indicate an application level to which the 

0 first application belongs.  

[0241] Optionally, the information of the first application may indirectly indicate the 

importance degree of the first application in the system.  

[0242] Specifically, the information of the first application includes attribute information 

of the first application, and the attribute information of the first application may be used to 

25 indicate whether the first application is a basic application that ensures normal running of the 

system. If the first application is a basic application that ensures normal running of the system, 

it indicates that the first application is relatively important in the system; or if the first 

application is not a basic application that ensures normal running of the system, it indicates 

that the first application is relatively unimportant in the system.  

30 [0243] In an implementation of this embodiment of this application, when it is determined 
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that the startup of the second application is triggered by the first application, it may be 

determined whether the currently available resource amount of the system is less than or equal 

to a specified threshold. If the currently available resource amount of the system is less than 

or equal to the specified threshold, the startup of the second application is restricted; or if the 

5 currently available resource amount of the system is greater than the specified threshold, the 

second application can be started.  

[0244] Optionally, for the threshold mentioned herein, thresholds may be separately set 

for a plurality of resources. For example, a resource threshold that is set for a CPU resource is 

50%, a resource threshold that is set for memory is 60%, and a threshold that is set for an IO 

0 resource is 70%. The second application is started only when all of the following conditions 

are satisfied: An available CPU resource amount is greater than or equal to 50%, an available 

memory resource amount is greater than or equal to 60%, and an available resource amount of 

the IO resource is greater than or equal to 70%; or the startup of the second application is 

restricted if an available resource amount of any resource does not reach a threshold.  

5 Alternatively, the second application is started when an available resource amount of any 

resource is greater than or equal to a specified threshold.  

[0245] Optionally, in this embodiment of this application, a single threshold may 

alternatively be set for a plurality of resources. For example, a specified threshold is 55%.  

Different weights may be set for different resources. For example, a CPU weight is 0.5, a 

40 specified memory weight is 0.4, and a specified IO weight is 0.3. Assuming that a currently 

available CPU resource amount of the system is 50%, an available memory resource amount 

is 60%, and an available resource amount of an IO resource is 70%, a weighted value of the 

currently available resource amount of the system may be calculated: 0.5 x 50% + 0.4 x 50% 

+ 0.3 x 7 0% = 66%. Because 66% is greater than 55%, it is determined that the second 

25 application is to be started.  

[0246] Optionally, in this embodiment of this application, a threshold may be set only for 

one resource. For example, a threshold is set only for a CPU. For example, the threshold that 

is set for the CPU is 50%. When a currently available CPU resource amount of the system is 

less than or equal to 50%, it is determined to restrict the startup of the second application, 

30 regardless of an available amount of a memory resource or an IO resource.  
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[0247] In another implementation of this embodiment of this application, when it is 

determined that the startup of the second application is triggered by the first application, it 

may be determined whether the first application is an application with a relatively high 

priority. If the first application is an application with a relatively high priority, the second 

5 application may be started; or if the first application is not an application with a relatively 

high priority, the startup of the second application may be restricted.  

[0248] For example, assuming that there are a total of 10 applications, if the first 

application is ranked among the first five in priority sorting, it may be determined that the 

second application is to be started; otherwise, it may be determined that the startup of the 

0 second application needs to be restricted.  

[0249] In another implementation of this embodiment of this application, when the level 

information of the first application is used to indicate that the level of the first application is 

higher than a preset level, it is determined not to restrict the startup of the second application; 

or when the level information of the first application is used to indicate that the level of the 

5 first application is lower than or equal to the preset level, it is determined to restrict the startup 

of the second application.  

[0250] For example, assuming that there are a total of three application levels, a priority 

of a level A is higher than a priority of a level B, and the priority of the level B is higher than 

a priority of a level C, if the first application belongs to the level A, the second application 

40 may be started; or if the application belongs to the level C, it is determined that the startup of 

the second application needs to be restricted.  

[0251] In another implementation of this embodiment of this application, applications in 

the system are corresponding to a plurality of levels. Different application levels are 

corresponding to different resource amount thresholds. A control device may determine, based 

25 on the level information of the first application, the application level to which the first 

application belongs; determine a resource amount threshold corresponding to the application 

level to which the first application belongs; and when the currently available resource amount 

of the system is less than or equal to the resource amount threshold corresponding to the 

application level to which the first application belongs, determine to restrict the startup of the 

30 second application.  
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[0252] For example, three levels are set for the applications in the system. A resource 

amount threshold of a highest level may be set to 0, to be specific, if the level of the first 

application is the highest level, the second application may be directly started. A resource 

amount threshold of a medium level may be set to 50%, to be specific, if the first application 

5 belongs to the medium level, when the currently available resource amount of the system is 

less than or equal to 50%, it may be determined that the startup of the second application 

needs to be restricted. When an application in the system is an application of a lowest level, a 

resource amount threshold corresponding to the level may be set to 100%, equivalent to that 

the startup of the second application needs to be always restricted in any case.  

0 [0253] Optionally, sorting the applications in the system may be: sequentially sorting the 

applications by using an application as a unit.  

[0254] For example, the system includes an application A, an application B, an 

application C, an application D, an application E, an application F, and an application G. The 

applications may be sequentially sorted based on resource use information, user use 

5 information, and attribute information of the applications. For example, a priority of the 

application A is highest, a priority of the application D and the application C are second 

highest, a priority of the application E and the application G are third highest, a priority of the 

application B is fourth highest, and a priority of the application F is lowest.  

[0255] Optionally, sorting priorities of the applications in the system may be: dividing 

0 application sets, and sorting priorities of the sets.  

[0256] Optionally, each application set is corresponding to one application level.  

[0257] Optionally, in this embodiment of this application, application levels of the 

applications in the system are classified based on at least one of historical use information, 

attribute information, and current running status information of each application in the 

25 system.  

[0258] Optionally, the historical use information of the application includes at least one of 

use frequency, duration of each use, and a jump relationship of the application; and/or 

the attribute information of the application includes information used to indicate 

whether the application is a basic application that ensures normal running of the system; 

30 and/or 
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the current running status information of the application includes information used 

to indicate that the application is currently running in the foreground, or is running in the 

background and can be perceived by a user, or is running in the background and cannot be 

perceived by a user.  

5 [0259] For example, the applications may be classified into the following three levels, 

which may also be referred to as three application sets: 

(1) a first application level, including a basic application that ensures normal 

running of the system, and an application that is running in the foreground; 

(2) a second application level, including an application that is running in the 

0 background and that can be perceived by a user, and an application whose historical user 

usage is greater than a preset value; and 

(3) a third application level, including another application in the system other than 

applications of the first application level and the second application level.  

[0260] A priority of an application at this level is lowest. For example, this level may 

5 include an application not frequently used by a user, an application unimportant to the system, 

and a malicious application.  

[0261] It should be understood that the foregoing level division is merely an optional 

implementation of this embodiment of this application, and should not constitute any 

limitation on the scope of the embodiments of this application.  

-0 [0262] Optionally, in this embodiment of this application, a manner of restricting the 

startup of the second application may be determined based on at least one of the information 

of the first application, the currently available resource amount of the system, and the manner 

of triggering the startup of the second application by the first application. The startup of the 

second application is restricted in the manner.  

25 [0263] Optionally, restricting startup may include prohibiting startup or delaying startup.  

[0264] Optionally, for the delaying startup, a timer may be set. When the timer expires, an 

application whose startup is delayed may be started.  

[0265] Optionally, in this embodiment of this application, the manner of restricting the 

startup of the second application may be determined based on a correspondence between a 

30 startup restriction manner and at least one of information of an application, an available 
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resource amount of the system, and a manner of triggering startup of the application, and at 

least one of the information of the first application, the currently available resource amount of 

the system, and the manner of triggering the startup of the second application by the first 

application. Optionally, the correspondence is preconfigured.  

5 [0266] Specifically, the information of the application includes level information of the 

application, the system includes a plurality of levels of applications, and the level information 

of the application is used to indicate an application level to which the application belongs; 

and/or 

an available resource of the system includes at least one of a central processing 

0 unit CPU resource, an input/output IO resource, and a memory resource; and/or 

the manner of triggering the startup of the application includes triggering the 

startup by using broadcast or triggering the startup in an application-specific manner.  

[0267] For example, when the manner of triggering the startup of the second application 

by the first application is the broadcast manner, and the currently available resource amount 

5 of the system is less than or equal to a first threshold, it is determined that the startup of the 

second application needs to be prohibited; or when the manner of triggering the startup of the 

second application by the first application is the manner specific to the second application, 

and the currently available resource amount of the system is less than or equal to a first 

threshold, it is determined that the startup of the second application needs to be delayed.  

40 [0268] For another example, when the manner of triggering the startup of the second 

application by the first application is the broadcast manner, and a priority of the second 

application after sorting is lower than or equal to a level, it is determined that the startup of 

the second application needs to be delayed; or when the manner of triggering the startup of 

the second application by the first application is the manner specific to the second application, 

25 and a priority of the second application after sorting is lower than or equal to a level, it is 

determined that the startup of the second application needs to be prohibited.  

[0269] For another example, when the currently available resource amount of the system 

is less than or equal to a first threshold, and the level of the first application is lower than or 

equal to a first level, it is determined that the startup of the second application needs to be 

30 prohibited; or when the currently available resource amount of the system is less than or equal 
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to a first threshold, and the level of the first application is lower than or equal to a second 

level and higher than a first level, it is determined that the startup of the second application 

needs to be delayed.  

[0270] For another example, different application levels are corresponding to different 

5 resource amount thresholds. Each application level is corresponding to at least two resource 

amount thresholds. Different resource amount thresholds in the at least two resource amount 

thresholds are corresponding to different startup restriction manners. The control device may 

determine, based on the level information of the first application, the application level to 

which the first application belongs; determine the resource amount threshold corresponding to 

0 the application level to which the first application belongs; when the currently available 

resource amount of the system is less than or equal to the resource amount threshold 

corresponding to the application level to which the first application belongs, determine to 

restrict the startup of the second application; determine a maximum resource amount 

threshold that is in at least two resource amount thresholds corresponding to the application 

5 level to which the first application belongs and that is greater than or equal to a resource 

amount threshold of the currently available resource amount of the system; determine a 

startup restriction manner corresponding to the maximum resource amount threshold; and 

determine the startup restriction manner corresponding to the maximum resource amount 

threshold as a manner of restricting the startup of the second application. Optionally, the 

-0 startup restriction manner includes delaying startup and prohibiting startup, and for a same 

application level, a resource amount threshold corresponding to the prohibiting startup is less 

than a resource amount threshold corresponding to the delaying startup.  

[0271] Step 330: Restricte the startup of the second application when it is determined that 

the startup of the second application needs to be restricted.  

25 [0272] For example, the startup of the second application is prohibited when it is 

determined that the manner of restricting the startup of the second application is the 

prohibiting startup.  

[0273] For another example, the startup of the second application is delayed when it is 

determined that the manner of restricting the startup of the second application is the delaying 

30 startup. Specifically, a timer may be started, and the second application is started when the 
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timer expires.  

[0274] Therefore, in this embodiment of this application, after the first application triggers 

the startup of the second application, it is determined, based on the at least one of the 

information of the first application and the currently available resource of the system, whether 

5 to restrict the startup of the second application; and the startup of the second application is 

restricted when it is determined that the startup of the second application needs to be restricted.  

Resource waste caused because startup of an application is frequently triggered by another 

application is reduced, and therefore system performance can be improved.  

[0275] FIG. 6 is a schematic flowchart of an application control method 400 according to 

0 an embodiment of this application. In the method 400, control may include restricting a 

resource and adding a resource. As shown in FIG. 6, the application control method 400 

includes the following content.  

[0276] Step 410: Determine an application associated with each of a plurality of 

applications.  

5 [0277] Step 420: Group the plurality of applications and the application associated with 

each application, to obtain a plurality of application groups. Applications included in each 

application group are associated applications.  

[0278] Optionally, in this embodiment of this application, one application belongs to one 

application group.  

40 [0279] Step 430: Sort the plurality of application groups.  

[0280] Optionally, the plurality of application groups are sorted based on a resource 

amount occupied by each application group.  

[0281] Certainly, the plurality of application groups may alternatively be sorted by using 

other information, such as attribute information or user use information of an application in 

25 each application group.  

[0282] Optionally, in this embodiment of this application, the plurality of application 

groups may be periodically sorted based on a resource amount occupied by each application 

group.  

[0283] Step 440: Determine at least one application group from the plurality of 

30 application groups.  
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[0284] Optionally, when the control is adding a resource, and a currently available 

resource amount of a system is greater than or equal to a first threshold, the at least one 

application group is determined from the plurality of application groups. When the control is 

restricting a resource, and a currently available resource amount of a system is less than or 

5 equal to a second threshold, the at least one application group is determined from the plurality 

of application groups.  

[0285] Optionally, for the threshold mentioned herein, thresholds may be separately set 

for a plurality of resources. For example, a resource threshold that is set for a CPU resource is 

50%, a resource threshold that is set for memory is 60%, and a threshold that is set for an IO 

0 resource is 70%. It is determined that a resource needs to be added for at least one application 

group only when all of the following conditions are satisfied: An available CPU resource 

amount is greater than or equal to 50%, an available memory resource amount is greater than 

or equal to 60%, and an available resource amount of the IO resource is greater than or equal 

to 70%. Alternatively, it is determined that a resource needs to be added for at least one 

5 application group when any one of the following conditions is satisfied: An available CPU 

resource amount is greater than or equal to 50%, an available memory resource amount is 

greater than or equal to 60%, and an available resource amount of the IO resource is greater 

than or equal to 70%.  

[0286] Optionally, in this embodiment of this application, a single threshold may 

40 alternatively be set for a plurality of resources. For example, a specified threshold is 55%.  

Different weights may be set for different resources. For example, a CPU weight is 0.5, a 

specified memory weight is 0.4, and a specified IO weight is 0.3. Assuming that a currently 

available CPU resource amount of the system is 50%, an available memory resource amount 

is 60%, and an available resource amount of an IO resource is 70%, a weighted value of the 

25 currently available resource amount of the system may be calculated: 0.5 x 50% + 0.4 x 50% 

+ 0.3 x 7 0% = 6 6 %. Because 66% is greater than 55%, at least one application group is 

determined, and a resource is added for the at least one application group.  

[0287] Optionally, in this embodiment of this application, a threshold may be set only for 

one resource. For example, a threshold is set only for a CPU. For example, the threshold that 

30 is set for the CPU is 50%. When a currently available CPU resource amount of the system is 
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greater than or equal to 50%, at least one application group is determined, and a resource is 

added for the at least one application group, regardless of an available amount of a memory 

resource or an IO resource.  

[0288] Optionally, in this embodiment of this application, at least one application group 

5 may alternatively be determined in another case, for example, when CPU temperature is 

relatively high, and a resource is restricted for the at least one application group.  

[0289] Optionally, in this embodiment of this application, a quantity of groups selected 

for performing control may be determined based on a currently available resource and a 

resource amount threshold of the system, and a data amount used by the selected group is 

0 greater than or equal to a difference between the resource amount threshold and the currently 

available resource amount of the system.  

[0290] Step 450: Control applications in the at least one application group. The control 

includes adding a resource or restricting a resource.  

[0291] Optionally, in this embodiment of this application, after priorities of the 

5 application groups are sorted, group adjustment may be performed based on the priority 

sorting.  

[0292] Specifically, the first application is associated with at least two applications. The at 

least two applications are not associated with each other. A group to which the first 

application belongs is adjusted based on sorting of application groups to which the at least 

40 two applications belong.  

[0293] In an implementation, the control includes restricting a resource. The first 

application and a second application of the at least two applications currently belong to a first 

application group. When a priority of a second application group to which a third application 

of the at least two applications belongs is higher than that of the first application group, the 

25 first application is adjusted to belonging to the second application group. A group with a low 

priority is a group for which a resource is likely to be restricted.  

[0294] For example, the control includes restricting a resource, and an application A is 

associated with an application B and an application C. If the application A and the application 

B are grouped into one group, the application C is grouped into another group, and a priority 

30 of the group to which the application C belongs is higher than that of the group to which the 

48



application A and the application B belong, the application A may be adjusted to belonging to 

the same group as the application C.  

[0295] In another implementation, the control includes adding a resource. The first 

application and a second application of the at least two applications currently belong to a first 

5 application group. When a priority of a second application group to which a third application 

of the at least two applications belongs is higher than that of the first application group, the 

first application is adjusted to belonging to the second application group. A group with a high 

priority is a group for which a resource is likely to be added.  

[0296] For example, the control includes adding a resource, and an application D is 

0 associated with an application E and an application F. If the application D and the application 

E are grouped into one group, the application F is grouped into another group, and a priority 

of the group to which the application F belongs is higher than that of the group to which the 

application D and the application E belong, the application D may be adjusted to belonging to 

the same group as the application F.  

5 [0297] Therefore, in this embodiment of this application, applications are grouped into 

application groups based on association, and applications in each group are associated 

applications. In addition, when control is required, control is performed by using an 

application group as a unit. This can avoid resource waste caused because an associated 

application of an application is not controlled when the application is controlled.  

40 [0298] FIG. 7 is a schematic flowchart of an application control method 500 according to 

an embodiment of this application. As shown in FIG. 7, the method includes steps 510 and 

520.  

[0299] Step 510: Determine a resource weighted sum of each application based on usage 

and a weight of each of a plurality of resources occupied by each of a plurality of 

25 applications.  

[0300] Step 520: Determine a first application based on the resource weighted sum of 

each of the plurality of applications.  

[0301] Optionally, the first application may include a plurality of applications.  

[0302] Optionally, in this embodiment of this application, a single threshold may be set 

30 for a plurality of resources. For example, a specified threshold is 55%. Different weights may 
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be set for different resources. For example, a CPU weight is 0.5, a specified memory weight is 

0.4, and a specified IO weight is 0.3. Assuming that a currently available CPU resource 

amount of a system is 50%, an available memory resource amount is 60%, and an available 

resource amount of an IO resource is 70%, a weighted value of a currently available resource 

5 amount of the system may be calculated: 0.5 x 50% + 0.4 x 50% + 0.3 x 7 0% = 66%.  

Because 66% is greater than 55%, it is determined that no resource needs to be restricted for 

an application.  

[0303] Optionally, in this embodiment of this application, when it is determined that a 

resource amount of an available resource in the system is less than or equal to a specified 

0 threshold, the first application is determined based on the usage and the weight of each of the 

plurality of resources occupied by each of the plurality of applications.  

[0304] Optionally, in this embodiment of this application, the plurality of applications 

may be determined from the applications in the system based on priority sorting of 

applications in the system, and the first application is determined from the plurality of 

5 applications.  

[0305] Specifically, a first application set may be determined based on priority sorting of 

a plurality of application sets, and the first application is determined based on usage and a 

weight of each of a plurality of resources occupied by each application in the first application 

set.  

40 [0306] Optionally, in this embodiment of this application, application sets in the system 

are classified based on at least one of resource use information, user use information, and 

attribute information of the applications in the system.  

[0307] Step 520: Control the first application.  

[0308] Specifically, a resource may be restricted for the first application, or the first 

25 application may be started.  

[0309] Therefore, in this embodiment of this application, an application that needs to be 

controlled is determined based on the usage and the weight of each of the plurality of 

resources occupied by each of the plurality of applications. During application control, the 

plurality of resources can be considered, so that resource waste can be avoided, and system 

30 performance is improved.  
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[0310] To verify effects of the application control methods in the embodiments of this 

application, the inventor performs testing by using an Android mobile terminal as an example, 

and during testing, finds that a startup time and a frame loss rate of an application are reduced 

when the control methods in the embodiments of this application are applied.  

5 [0311] It should be understood that, in the embodiments of this application, the methods 

200, 300, 400, and 500 are not mutually exclusive. When there is no contradiction, for 

explanations of terms, reference may be made to each other, and executions manners of the 

methods may be used in combination.  

[0312] The foregoing embodiments describe the application control methods, and the 

0 embodiments of this application further provide a control device that can implement any one 

of the foregoing control methods. The device may have a unit that implements any one of the 

foregoing methods.  

[0313] For brevity and ease of understanding, with reference to FIG. 8, the following 

provides description by using a control device corresponding to the application startup control 

5 method 300 shown in FIG. 5 as an example.  

[0314] FIG. 8 is a schematic block diagram of a control device 600 according to an 

embodiment of this application. As shown in FIG. 8, the control device 600 may include a 

receiving unit 610, a first determining unit 620, and a restriction unit 620.  

[0315] The receiving unit 610 is configured to receive information that is sent by a first 

40 application and that is used to trigger startup of a second application. The first determining 

unit 620 is configured to determine, based on at least one of the information of the first 

application and a currently available resource amount of a system, whether to restrict the 

startup of the second application, where the information of the first application is used to 

indicate an importance degree of the first application in the system. The restriction unit 630 is 

25 configured to restrict the startup of the second application when the first determining unit 

determines that the startup of the second application needs to be restricted.  

[0316] Optionally, the information of the first application includes level information of 

the first application, where the system includes a plurality of levels of applications, and the 

level information of the first application is used to indicate an application level to which the 

30 first application belongs.  
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[0317] Optionally, the first determining unit 620 is specifically configured to: when the 

level information of the first application is used to indicate that the level of the first 

application is higher than a preset level, determine not to restrict the startup of the second 

application.  

5 [0318] Optionally, different application levels are corresponding to different resource 

amount thresholds. The first determining unit 620 is specifically configured to: determine, 

based on the level information of the first application, the application level to which the first 

application belongs; determine a resource amount threshold corresponding to the application 

level to which the first application belongs; and when the currently available resource amount 

0 of the system is less than or equal to the resource amount threshold corresponding to the 

application level to which the first application belongs, determine to restrict the startup of the 

second application.  

[0319] Optionally, each application level is corresponding to at least two resource amount 

thresholds. Different resource amount thresholds in the at least two resource amount 

5 thresholds are corresponding to different startup restriction manners. As shown in FIG. 8, the 

device 600 further includes a second determining unit 640. The second determining unit 640 

is configured to: determine a maximum resource amount threshold that is in at least two 

resource amount thresholds corresponding to the application level to which the first 

application belongs and that is greater than or equal to a resource amount threshold of the 

40 currently available resource amount of the system; determine a startup restriction manner 

corresponding to the maximum resource amount threshold; and determine the startup 

restriction manner corresponding to the maximum resource amount threshold as a manner of 

restricting the startup of the second application.  

[0320] The restriction unit 630 is configured to restrict the startup of the second 

25 application in the manner determined by the second determining unit.  

[0321] Optionally, the startup restriction manner includes delaying startup and prohibiting 

startup, and for a same application level, a resource amount threshold corresponding to the 

prohibiting startup is less than a resource amount threshold corresponding to the delaying 

startup.  

30 [0322] Optionally, application levels of applications in the system are classified based on 
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at least one of historical use information, attribute information, and current running status 

information of each application in the system.  

[0323] Optionally, the historical use information of the application includes at least one of 

use frequency, duration of each use, and a jump relationship of the application; and/or 

5 the attribute information of the application includes information used to indicate 

whether the application is a basic application that ensures normal running of the system; 

and/or 

the current running status information of the application includes information used 

to indicate that the application is currently running in the foreground, or is running in the 

0 background and can be perceived by a user, or is running in the background and cannot be 

perceived by a user.  

[0324] Optionally, the applications in the system include the following three application 

levels: 

a first application level, including a basic application that ensures normal running 

5 of the system, and an application that is running in the foreground; 

a second application level, including an application that is running in the 

background and that can be perceived by a user, and an application whose historical user 

usage is greater than a preset value; and 

a third application level, including another application in the system other than 

0 applications of the first application level and the second application level.  

[0325] Optionally, as shown in FIG. 8, the device further includes a second determining 

unit 640. The second determining unit 640 is configured to determine a manner of restricting 

the startup of the second application.  

[0326] The first determining unit 620 is specifically configured to restrict the startup of 

25 the second application in the manner determined by the second determining unit 640.  

[0327] Optionally, the second determining unit 640 is specifically configured to determine 

the manner of restricting the startup of the second application based on at least one of the 

information of the first application, the currently available resource amount of the system, and 

a manner of triggering the startup of the second application by the first application.  

30 [0328] Optionally, the second determining unit 640 is specifically configured to determine 
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the manner of restricting the startup of the second application based on a correspondence 

between a startup restriction manner and at least one of information of an application, an 

available resource amount of the system, and a manner of triggering startup of the application, 

and at least one of the informationofthefirstapplication, the currently available resource 

5 amount of the system, and the manner of triggering the startup of the second application by 

the first application.  

[0329] Optionally, the information of the application includes level information of the 

application, the system includes a plurality of levels of applications, and the level information 

of the application is used to indicate an application level to which the application belongs; 

0 and/or 

an available resource of the system includes at least one of a central processing 

unit CPU resource, an input/output IO resource, and a memory resource; and/or 

the manner of triggering the startup of the application includes triggering the 

startup by using broadcast or triggering the startup in an application-specific manner.  

5 [0330] Optionally, the manner of restricting the startup of the second application includes 

prohibiting starting the second application, or delaying starting the second application.  

[0331] It should be understood that the control device 600 may implement the application 

startup control method 300 shown in FIG. 5. For brevity, details are not described herein 

again. A person of ordinary skill in the art may be aware that, in combination with the 

_0 examples described in the embodiments disclosed in this specification, units and algorithm 

steps may be implemented by electronic hardware or a combination of computer software and 

electronic hardware. Whether the functions are performed by hardware or software depends 

on particular applications and design constraint conditions of the technical solutions. A person 

skilled in the art may use different methods to implement the described functions for each 

25 particular application, but it should not be considered that the implementation goes beyond 

the scope of this application.  

[0332] It may be clearly understood by a person skilled in the art that, for convenience 

and brevity of description, for a detailed working process of the foregoing system, apparatus, 

and unit, reference may be made to a corresponding process in the foregoing method 

30 embodiments, and details are not described herein again.  
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[0333] In the several embodiments provided in this application, it should be understood 

that the disclosed system, apparatus, and method may be implemented in other manners. For 

example, the described apparatus embodiment is merely an example. For example, the unit 

division is merely logical function division and may be other division in actual 

5 implementation. For example, a plurality of units or components may be combined or 

integrated into another system, or some features may be ignored or not performed. In addition, 

the shown or discussed mutual couplings or direct couplings or communication connections 

may be implemented by using some interfaces. The indirect couplings or communication 

connections between the apparatuses or units may be implemented in electrical, mechanical, 

0 or other forms.  

[0334] The units described as separate parts may or may not be physically separate, and 

parts shown as units may or may not be physical units, may be located in one position, or may 

be distributed on a plurality of network units. Some or all of the units may be selected 

depending on actual requirements to achieve the objectives of the solutions of the 

5 embodiments.  

[0335] In addition, functional units in the embodiments of this application may be 

integrated into one processing unit, or each of the units may exist alone physically, or two or 

more units may be integrated into one unit.  

[0336] When the functions are implemented in a form of a software functional unit and 

_0 sold or used as an independent product, the functions may be stored in a computer-readable 

storage medium. Based on such an understanding, the technical solutions of this application 

essentially, or the part contributing to the prior art, or some of the technical solutions may be 

implemented in a form of a software product. The computer software product is stored in a 

storage medium, and includes several instructions for instructing a computer device (which 

25 may be a personal computer, a server, a network device, or the like) to perform all or some of 

the steps of the methods described in the embodiments of this application. The foregoing 

storage medium includes any medium that can store program code, such as a USB flash drive, 

a removable hard disk, a read-only memory (Read-Only Memory, ROM), a random access 

memory (Random Access Memory, RAM), a magnetic disk, or an optical disc.  

30 [0337] The foregoing descriptions are merely specific implementations of this application, 
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but are not intended to limit the protection scope of this application. Any variation or 

replacement readily figured out by a person skilled in the art within the technical scope 

disclosed in this application shall fall within the protection scope of this application.  

Therefore, the protection scope of this application shall be subject to the protection scope of 

5 the claims.  

[0338] Where any or all of the terms "comprise", "comprises", "comprised" or 

"comprising" are used in this specification (including the claims) they are to be interpreted as 

specifying the presence of the stated features, integers, steps or components, but not 

precluding the presence of one or more other features, integers, steps or components.  

0 
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The claims defining the invention are as follows: 

1. An application startup control method, comprising: 

receiving information that is sent by a first application and that is used to trigger startup 

5 of a second application; 

determining, based on information of the first application or based on the information of 

the first application and a currently available resource amount of a system, whether to restrict 

the startup of the second application, wherein the information of the first application is used to 

indicate an importance degree of the first application in the system; and 

0 restricting the startup of the second application when it is determined that the startup of 

the second application needs to be restricted; 

wherein the information of the first application comprises level information of the first 

application, the system comprises a plurality of levels of applications, and the level 

information of the first application is used to indicate an application level to which the first 

5 application belongs, and 

wherein application levels of applications in the system are classified based on current 

running status information of each application in the system; and 

the determining, based on information of the first application or based on the information 

of the first application and a currently available resource amount of a system, whether to 

0 restrict the startup of the second application comprises: 

when the level information of the first application is used to indicate that the level of the 

first application is higher than a preset level, determining not to restrict the startup of the 

second application; or 

when the level information of the first application is used to indicate that the level of the 

25 first application is lower than or equal to the preset level, determining to restrict the startup of 

the second application.  

2. The method according to claim 1, wherein different application levels are 

corresponding to different resource amount thresholds; and 

30 the determining, based on information of the first application or the information of the 
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first application and a currently available resource amount of a system, whether to restrict the 

startup of the second application comprises: 

determining, based on the level information of the first application, the application level 

to which the first application belongs; 

5 determining a resource amount threshold corresponding to the application level to which 

the first application belongs; and 

when the currently available resource amount of the system is less than or equal to the 

resource amount threshold corresponding to the application level to which the first application 

belongs, determining to restrict the startup of the second application.  

0 

3. The method according to claim 2, wherein each application level is corresponding to 

at least two resource amount thresholds, different resource amount thresholds in the at least 

two resource amount thresholds are corresponding to different startup restriction manners, and 

the method further comprises: 

5 determining a maximum resource amount threshold that is in at least two resource 

amount thresholds corresponding to the application level to which the first application 

belongs and that is greater than or equal to a resource amount threshold of the currently 

available resource amount of the system; 

determining a startup restriction manner corresponding to the maximum resource amount 

0 threshold; and 

determining the startup restriction manner corresponding to the maximum resource 

amount threshold as a manner of restricting the startup of the second application; and 

the restricting the startup of the second application comprises: 

restricting the startup of the second application in the determined startup restriction 

25 manner.  

4. The method according to claim 3, wherein the startup restriction manner comprises 

delaying startup and prohibiting startup, and for a same application level, a resource amount 

threshold corresponding to the prohibiting startup is less than a resource amount threshold 

30 corresponding to the delaying startup.  
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5. The method according to claim 1, wherein the historical use information of the 

application comprises at least one of use frequency, duration of each use, and a jump 

relationship of the application; and/or 

5 the attribute information of the application comprises information used to indicate 

whether the application is a basic application that ensures normal running of the system; 

and/or 

the current running status information of the application comprises information used to 

indicate that the application is currently running in the foreground, or is running in the 

0 background and can be perceived by a user, or is running in the background and cannot be 

perceived by a user.  

6. The method according to claim 5, wherein the applications in the system comprise the 

following three application levels: 

5 a first application level, comprising a basic application that ensures normal running of 

the system, and an application that is running in the foreground; 

a second application level, comprising an application that is running in the background 

and that can be perceived by a user, and an application whose historical user usage is greater 

than a preset value; and 

Z 0 a third application level, comprising another application in the system other than 

applications of the first application level and the second application level.  

7. The method according to any one of claims 1 to 2, wherein the method further 

comprises: 

25 determining a manner of restricting the startup of the second application; and 

the restricting the startup of the second application comprises: 

restricting the startup of the second application in the determined manner.  

8. The method according to claim 7, wherein the determining a manner of restricting the 

30 startup of the second application comprises: 
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determining the manner of restricting the startup of the second application based on at 

least one of the information of the first application, the currently available resource amount of 

the system, and a manner of triggering the startup of the second application by the first 

application.  

5 

9. The method according to claim 8, wherein the determining a manner of restricting the 

startup of the second application comprises: 

determining the manner of restricting the startup of the second application based on a 

correspondence between a startup restriction manner and at least one of information of an 

0 application, an available resource amount of the system, and a manner of triggering startup of 

the application, and at least one of the information of the first application, the currently 

available resource amount of the system, and the manner of triggering the startup of the 

second application by the first application.  

5 10. The method according to claim 9, wherein the information of the application 

comprises level information of the application, the system comprises a plurality of levels of 

applications, and the level information of the application is used to indicate an application 

level to which the application belongs; and/or 

an available resource of the system comprises at least one of a central processing unit, 

40 CPU, resource, an input/output, IO, resource, and a memory resource; and/or 

the manner of triggering the startup of the application comprises triggering the startup by 

using broadcast or triggering the startup in an application-specific manner.  

11. The method according to any one of claims 7 to 10, wherein the manner of restricting 

25 the startup of the second application comprises prohibiting starting the second application, or 

delaying starting the second application.  

12. A control device, comprising: a memory configured to store an instruction and a 

processor configured to execute the instruction stored in the memory enables the processor to 

30 perform the method according to any one of claims I to 11.  
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13. A non-transitory storage medium, comprising instructions when executed by one or 

more processors causing the one or more processors to perform the method according to any 

one of claims I to 11.  

5 

14. A computer program product comprising instructions when executed by one or more 

processors causing the one or more processors to perform the method according to any one of 

claims I to 11.  
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