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[0041] 

 

[0042] According to a ninth aspect, an electronic device includes one or more 

processors and a memory, the memory storing computer-readable instructions, the 

computer-readable instructions, when executed by the processor, causing the one or more 

processors to perform the client live keeping method. 

[0043] According to a tenth aspect, one or more non-transitory readable storage 

media store computer-readable instructions, the computer-readable instructions, when 

executed by one or more processors, causing the one or more processors to perform the client 

live keeping method. 

[0044] According to an eleventh aspect, a computer program product includes a 

computer program, the computer program being stored in a readable storage medium. At least 

one processor of a computer may read the computer program from the readable storage 

medium, the at least one processor performing the computer program to cause the computer 

to implement the client live keeping method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] Accompanying drawings herein are incorporated into the specification and 

constitute a part of this specification, show embodiments that conform to the disclosure, and 

are used for describing a principle of the disclosure together with this specification. 
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[0046] FIG. 1 is a schematic diagram of an application environment of an example 

embodiment of the disclosure. 

[0047] FIG. 2 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure. 

[0048] FIG. 3 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure. 

[0049] FIG. 4 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure. 

[0050] FIG. 5 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure.  

[0051] FIG. 6 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure.  

[0052] FIG. 7 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure.  

[0053] FIG. 8 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure. 

[0054] FIG. 9 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure. 

[0055] FIG. 10 is a block diagram of an electronic device involved in an embodiment 

of the disclosure. 

DETAILED DESCRIPTION 

[0056] The following describes the technical solutions in the embodiments of the 

disclosure with reference to the accompanying drawings in the embodiments of the 

disclosure. 

[0057] It is to be understood that in the embodiments of the present invention, "B 

corresponding to A" indicates that B is associated with A. In an implementation, B may be 

determined based on A. However, it is to be further understood that determining B based on 

A does not mean that determining B only based on A, and B may be determined based on A 

and/or other information. 
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[0058] In the descriptions of the disclosure, unless otherwise stated, "a plurality of" 

means two or more than two. 

[0059] In addition, for ease of describing the technical solutions in the embodiments 

of the disclosure clearly, in the embodiments of the disclosure, words such as "first" and 

"second" are used to distinguish same or similar items with a basically same function and 

role. A person of ordinary skill in the art would understand that the words such as "first" and 

"second" do not define the amount and the operating sequence, and the words such as "first" 

and "second" are not necessarily different. 

[0060] The embodiment of the disclosure relates to the technical field of Internet of 

Things, and in particular, to a client live keeping method, apparatus, and system. 

[0061] FIG. 1 is a schematic diagram of an application environment of an example 

embodiment of the disclosure, which includes as shown in FIG. 1: a client, a terminal device, 

a client server, and a terminal server. 

[0062] The client or a user side, refers to a program corresponding to a server and 

providing a local service for a customer. The client may be understood as an application 

(APP); the client is installed on the terminal device and runs on the terminal device. The 

client indicated by the disclosure may be understood as the client of any type, for example, 

music type, game type, shopping type, video type, etc. 

[0063] The client server is in communicative connection to the client, and manages 

data related to the client. 

[0064] The terminal device may also be referred to as a smart terminal or mobile 

smart terminal, and may relate to a type of devices that have rich human-computer interaction 

modes, own a capability of accessing the Internet, generally carry various operating systems, 

and have a relatively strong processing capability. The terminal device includes a smart 

phone, a tablet computer, a vehicle-mounted terminal, a handheld game console, etc. 

[0065] The terminal servers are generally used on a LAN for connecting many 

terminal devices to a host system or a small computer system. The terminal device is 

connected to the terminal server through a serial port. The terminal server is basically an 

asynchronous multiplexer for connecting terminal devices, modems, printers, and other 

peripherals to the host system. 
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[0066] Live keeping refers to keeping (or maintaining) the client to be in a running 

state when the client is switched from the front-end to the background. 

[0067] In FIG. 1, the client is installed on the terminal device and may be 

communicated with the terminal device and the client server; the terminal device may be 

communicated with the terminal server. 

[0068] Resources of the terminal device include CPU, internal storage, GPU, 

network, and other resources of the terminal device. 

[0069] The following describes the technical solutions in the embodiments of the 

disclosure in detail through some embodiments. The following several embodiments may be 

mutually combined, and same or similar concepts or processes may not be repeatedly 

described in some embodiments. 

[0070] FIG. 2 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure, which includes S201-S209 as shown in FIG. 2: 

[0071] S201: A client obtains scene information (or state information) of a target 

scene (or state) where the client is located at a current time (or current time) in a case that the 

client is switched to a background.  

[0072] In the process of the client running in a foreground of the terminal device, the 

client is switched from the foreground of the terminal device to running at the background 

due to some reasons. The states that cause the client to be switched from the foreground of 

the terminal device to running at the background are generally divided into a state of 

passively switching to the background and a state of actively switching to the background; 

[0073] where the state of passively switching to background: in the running process 

of the client, the user needs to temporarily switch the client to the background because of the 

need to temporarily deal with other things, such as answering phone calls and replying 

messages, and generally the user would return to the current interface of the client again; 

[0074] the state of actively switching to background: the type of states are generally a 

brief interruption in the client running process, for example, a character dying in a limited 

client, and waiting for a teammate to enter the next game, etc. 

[0075] A client includes several different states. The disclosure sets a unique identity 

for each state, such as a state ID, for uniquely identifying each state. 
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[0076] Due to the limited resources of the terminal device, when the client is switched 

to the background, the terminal device would end the client after live keeping for a short 

period of time. Hence, when detecting that the client is switched to the background, the state 

information of the target state where the client is at current time is obtained, so that the 

terminal device performs live keeping on the client at the background and when the user 

switches the client from the background to the foreground, the client directly enters the target 

state, without reloading, to improve the use experience of the user. 

[0077] The state information of the target state of the disclosure includes: an identity 

of the client (for example, an ID of the client), an identity of the target state (for example, an 

ID of the state), and a state type of the target state, where the state type of the target state 

includes: passively switching to background and actively switching to background 

[0078] S202: The client transmits a first request to a client server, the first request 

including the state information of the target state. 

[0079] After the client obtains the state information of the target state of the client 

according to the steps above, the state information of the target state is included in the first 

request to be transmitted to the client server. The first request is used for requesting a target 

live keeping duration of the target state. 

[0080] S203: The client server determines a target live keeping duration 

corresponding to the target state according to the state information of the target state. 

[0081] In some embodiments, the client server determines a target live keeping 

duration corresponding to the target state according to the state information of the target state 

included in the first request after the client server receives the first request transmitted by the 

client. 

[0082] In some embodiments, the client receives a target live keeping duration 

corresponding to the target information of the target state in the first request transmitted by 

the client server. 

[0083] In some embodiments, the client includes multiple states. To save the 

resources of the terminal device, some states of the client are allowed to be subjected to live 

keeping, and some states of the client are not allowed to be subjected to live keeping. It may 

be set according to embodiments, and is not limited in the disclosure. The client server of the 

disclosure includes at least one preset live keepable state identification information of the 

client; in this way, after the client server obtains the first request transmitted by the client, the 
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first request is analyzed, to obtain the state information of the target state included in the first 

request. The state information of the target state includes the identification information of the 

target state; in this way, the client server matches the identification information of the target 

state with the identification information of the preset live keepable state to determine whether 

the target state belongs to the preset live keepable state. If the target state is not the live 

keepable state, information on a live keeping failure is fed back to the client and the entire 

live keeping process ends. The target live keeping duration corresponding to the target state is 

determined according to the state information of the target state in response to determining 

that the target state belongs to the live keepable state. In an embodiment, the client server 

may receive a first request in a case that a client is switched to a background, the first request 

including state information of a target state where the client is at a current time; determining a 

target live keeping duration corresponding to the target state according to the state 

information of the target state; and transmitting the target live keeping duration 

corresponding to the target state to the client. 

[0084] In the client server live keeping method according to an example embodiment, 

by receiving the first request when the client is switched to the background, the target live 

keeping duration corresponding to the target state may be determined based on the state 

information of the target state included in in the first request. By determining the target live 

keeping duration, the target live keeping duration corresponding to the target state may be 

transmitted to the client, so that the client performs flexible live keeping on the target state 

based on the target live keeping duration. Since live keeping may be performed on the target 

state, resources that would have otherwise been consumed when reloading the target state 

while the client is switched to the foreground may be saved. 

[0085] The mode that the client server determines a target live keeping duration 

corresponding to the target state according to the state information of the target state in S203 

above includes, but not limited to, Mode I and Mode II. 

[0086] Mode I, S203 may include the following steps of S203-A1 and S203-A2: 

[0087] S203-A1: The client server determines a type of the target state according to 

the state information of the target state. 

[0088] S203-A2: The client server determines a target live keeping duration 

corresponding to the target state according to the type of the target state. 
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[0089] In view of the above, the state information of the target state includes the type 

of the target state; the client may analyze the state information of the target state, to obtain the 

type of the target state, so as to determine the live keeping duration corresponding to the 

target state according to the type of the target state. 

[0090] In an example, the determining a target live keeping duration corresponding to 

the target state according to the type of the target state in a case that the type of the target 

state is passively switching to background includes: determining a target operation currently 

causing the client to be switched to a background; obtaining historical data of the target 

operation; and determining a target live keeping duration corresponding to the target state 

according to a duration cost by executing the target operation in the historical data. 

[0091] If the type of the target state is passively switching to background, the client 

server determines a target operation causing the client to be switched to the background, 

where the target operation may be a user behavior of the user; the target operation, for 

example, may be the user answering the phone or the user replying a message. Next, the 

client server obtains the historical data of the target operation, and determines a target live 

keeping duration corresponding to the target state according to a duration cost by executing 

the target operation by the user in the historical data of the target operation. For example, the 

target operation causing the client to be switched to the background is answering the phone; 

the client server may obtain a call duration every time the user answers the phone in a preset 

historical time period, and determine, according to the call duration every time of answering 

the phone, the target live keeping duration corresponding to the target state, for example, 

using an average value of the call duration every time the user answers the phone in the 

historical time period as the target live keeping duration corresponding to the target state. For 

example, the target operation causing the client to be switched to the background is replying 

the message; the client server may obtain a duration cost every time the user replies the 

message in a preset historical time period, and determine, according to the duration cost every 

time the user replies the message, the target live keeping duration corresponding to the target 

state, for example, using an average value of the duration cost every time the user replies the 

message in the historical time period as the target live keeping duration corresponding to the 

target state. 

[0092] The target live keeping duration is determined according to the duration cost 

by the user behavior, and therefore, the probability of closing the target state when the 

execution of the user behavior is not completed may be reduced, so as to reduce the 
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probability of needing to reload the target state when the execution of the user behavior is 

completed and the client is switched from the background to the foreground. Accordingly, the 

computer computing resource cost for reloading the target state is saved. 

[0093] In an example, the determining a target live keeping duration corresponding to 

the target state according to the type of the target state in a case that the type of the target 

state is actively switching to background includes: obtaining a time interval for the client to 

enter a next state of the target state from the target state; determining a target live keeping 

duration corresponding to the target state according to the time interval for the client to enter 

the next state of the target state from the target state. 

[0094] If the type of the target state is actively switching to background, the client 

server obtains a time interval for the client to enter the next state of the target state from the 

target state and determines a target live keeping duration corresponding to the target state 

according to the time interval for the client to enter the next state of the target state from the 

target state; for example, using the time interval for the client to enter the next state of the 

target state from the target state as the target live keeping duration corresponding to the target 

state. 

[0095] The target live keeping duration is determined according to the time interval to 

enter the next state of the target state from the target state, and therefore, the probability of 

closing the target state when the next state is not entered may be reduced, so as to reduce the 

probability of needing to reload the target state. Accordingly, the computer computing 

resource cost for reloading the target state is saved. 

[0096] In some embodiments, if the type of the target state is actively switching to 

background, but the time interval for the client to enter the next state of the target state from 

the target state is unknown, the client server may determine a preset live keeping duration as 

the target live keeping duration corresponding to the target state. The preset live keeping 

duration may be relatively short; in this way, during the following live keeping process, when 

reaching the preset live keeping duration and the next state of the client is not started yet, the 

client may continue to transmit the live keeping request in the manner described above. 

[0097] In an embodiment, when transmission of the live keeping request reaches a 

preset time, to reduce the resources such as power consumed in performing live keeping on 

the target state continuously for a long period of time, the client may also close the target 

state. 
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[0098] In an embodiment, if the client above is a game client, the target state may 

include character dying or waiting the teammate to enter a next round; the next state of the 

target state may be when entering the next round with the teammate. 

[0099] Calculating the target live keeping duration corresponding to the target state in 

real time according to the state information of the target state may improve the flexibility of 

the determined live keeping duration. 

[0100] Mode I, S203 described above may be understood as the client calculating the 

target live keeping duration corresponding to the target state in real time according to the 

state information of the target state. Mode II, S203 that will be described below may be 

understood as the client searching the target live keeping duration corresponding to the target 

state according to the previously calculated live keeping duration. 

[0101] In an embodiment, before the determining a target live keeping duration 

corresponding to the target state according to the state information of the target state, the 

method further includes: determining whether the target state is a preset live keepable state 

according to the state information of the target state; determining a target live keeping 

duration corresponding to the target state according to the state information of the target state 

includes: determining a target live keeping duration corresponding to the target state 

according to the state information of the target state in response to determining that the target 

state is the preset live keepable state. Further determining the target live keeping duration 

when determining that the target state is the live keepable state may reduce the times for 

determining the unnecessary target live keeping durations. 

[0102] In mode II, S203, the client server includes a first preset correspondence; the 

first preset correspondence includes the live keeping durations corresponding to multiple live 

keepable second preset states of the client; Mode II, S203 may include S203-B1 and S203-B2 

below: 

[0103] S203-B1, the client server determines whether the target state is a second 

preset state according to the state information of the target state and the preset 

correspondence. 

[0104] S203-B2, the client server searches a target live keeping duration 

corresponding to the target state from a first preset correspondence in response to 

determining that the target state is the second preset state. 
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[0105] The client server of the disclosure includes the first preset correspondence; the 

first preset correspondence includes live keeping durations corresponding to a plurality of 

live keepable second preset states of the client, identification information of the second preset 

states, live keeping type information, and the like. 

[0106] In an example, the first preset correspondence is shown in Table 1: 

Table 1 

     
 

   
 

 
 

  
 

 
 

  
 

-

 
 

      

[0107] Table 1 above is only an example, and each numeral value in Table 1 is only 

an example and does not limit the disclosure. The identifier of the client, the identifier of the 

second preset state, and the field type of the live keeping duration are may be integer types; 

the type of the second preset state and the field type of the live keeping type may be 

enumeration types. 

[0108] Based on Table 1 above, the client server may first determine whether the 

target state is the second preset state in Table 1 according to the state information of the 

target state. If determining that the target state is the second preset state in Table 1 above, the 

target live keeping duration corresponding to the target state is searched in Table 1; for 

example, the target state is state 2 in Table 1 and the live keeping duration corresponding to 

state 2 is B second; and therefore, B second is used as the target live keeping duration 

corresponding to the target state. 

[0109] The target live keeping duration corresponding to the target state is searched 

according to pre-calculated live keeping duration, and therefore, the computing duration 
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consumed by computing the first live keeping duration in real time may be reduced, so as to 

improve the efficiency for determining the target live keeping duration. 

[0110] The client server determines the target live keeping duration corresponding to 

the target state according to the steps above, and the execution is as S204 below. 

[0111] S204: The client server transmits the target live keeping duration 

corresponding to the target state to the client. 

[0112] The client receives a live keeping result of whether the target state is subjected 

to live keeping transmitted by the terminal device, and transmits the live keeping result of the 

target state to the client server. 

[0113] S205: The client transmits a second request to the terminal device, the second 

request including state information of the target state and a target live keeping duration 

corresponding to the target state. 

[0114] The second request may be understood as the live keeping request for 

requesting the terminal device to perform live keeping on the target state for the target live 

keeping duration. That is, after obtaining the target live keeping duration corresponding to the 

target state transmitted by the client server, the client generates a second request by 

combining the state information of the target state obtained by itself. When the terminal 

device receives the second request, the terminal device may determine the target live keeping 

duration for live keeping on the target state. Live keeping refers to keeping the client to be in 

a running state when the client is switched from the front-end (or foreground) to the 

background. In an example embodiment, live keeping may indicate, for example, that the live 

keeping of the target state may maintain a course for running the target state to be in a 

running state when the client represents the target state, in order to ensure the course to be in 

a running state. When the client is not switched from the background to the front-end yet 

when exceeding the target live keeping duration, the terminal device may end the course for 

running the target state. 

[0115] In the client live keeping method according to an example embodiment, when 

the client is switched to the background, the state information of the target state where the 

client is at the current time is obtained; the first request including the state information may 

be transmitted to the client server, so that the client server may return the target live keeping 

duration based on the first request. By receiving the target live keeping duration, the second 

request including the target live keeping duration may be transmitted to the terminal device, 
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so that the terminal device may perform flexible live keeping on the target state according to 

the target live keeping duration; in this way, not only the user experience of the user is 

improved, but also saved is the resource that would have otherwise been consumed by 

reloading the target state when switching the client to the front-end. 

[0116] In some embodiments, information formats included by the second request are 

as shown in Table 2: 

Table 2 

 
   

    

    

  
 

 

1.  

2.  

  
 

 

 

-
 

    

[0117] Table 2 above is the format of information included in the second request; in 

actual usage, Table 2 above to be included in the second request may be amended according 

to specific information of the target state; for example, the identifier of the state in Table 2 

may be amended as the identifier of the target state, and the type of the state in Table 2 may 

be amended as the type of the target state. For example, if the type of the target state is 

passively switching to background, the column of the type of the target state may have a 

; and if the type of the target state is actively switching to background, the column of 

the type of the target state . The live keeping type in Table 2 may be 

amended as the live keeping type corresponding to the target state; for example, if the live 

keeping type corresponding to the target state is fixed duration live keeping, the column of 

the live keeping type , and if the live keeping type corresponding to the 

target state is non-fixed duration live keeping, the column of the live keeping type may have 
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. The live keeping duration in Table 2 may be amended as a value of the target live 

keeping duration corresponding to the target state. 

[0118] The client transmits the second request to the terminal device; the terminal 

device executes S206 below: 

[0119] S206: The terminal device transmits the second request to a terminal server. 

[0120] In some embodiments, after obtaining the second request transmitted by the 

client, the terminal device may analyze and check the second request, for checking whether 

the data format of the second request meets a protocol requirement, for example, detecting 

whether the field type of each field, the live keeping type, the state type, and the like meet the 

requirements in Table 2 above. If detecting that the data format of the second request is 

correct, the second request is transmitted to the terminal server. If detecting that the data 

format of the second request is incorrect, information on the second request no meeting the 

requirements is fed back to the client, so that the client re-transmits the second request. 

[0121] S207: The terminal server determines whether the target state is legal (or 

permissible) for live keeping according to at least one of the state information of the target 

state in the second request and the target live keeping duration corresponding to the target 

state. 

[0122] The mode that the client server determines whether a target state is legal (or 

permissible) in S207 above includes, but not limited to, the following Mode I and Mode II: 

[0123] Mode I, S207, the terminal server determines that the target state is illegal (or 

impermissible) for live keeping in response to determining that the target live keeping 

duration corresponding to the target state is greater than a first preset duration. Due to limited 

terminal device resource, the terminal device cannot perform live keeping on the client for a 

long time; when the live keeping duration for the client requests to be subject to live keeping 

is greater than a first preset duration, it indicates that the client is a malicious client, so as to 

determine the target state is an impermissible state; no live keeping is performed on the type 

of impermissible target states; in this way, client live keeping safety is improved. 

[0124] Mode II, S207 includes the following S207-A1 and S207-A2: 

[0125] S207-A1: The terminal server obtains historical live keeping request 

information corresponding to the client at a historical time according to the state information 

of the target state. 
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[0126] S207-A2: The terminal server determines whether the target state is 

permissible according to the historical live keeping request information corresponding to the 

client. 

[0127] The features of the malicious request are: requesting to perform live keeping 

on most states of the client (for example, more than 60%), or the requested live keeping time 

being long every time, for example, exceeding 10 minutes. It should be noted that 60% and 

10 minutes above are both examples, and may be specifically determined according to actual 

needs. 

[0128] On this basis, the terminal server performs big data analysis to determine 

whether the target state is permissible according to the historical live keeping request 

information of the client reported by different terminal devices. Determining whether the 

target state is permissible according to the historical live keeping request information of the 

client may improve the client live keeping safety. 

[0129] In an example, the terminal server may determine state information that 

requests live keeping in the historical live keeping request information; determine the number 

of states that request live keeping by the client in a historical time period according to the 

state information that requests live keeping in the historical live keeping request information; 

and determine that the target state is impermissible in a case that the number of states that 

request live keeping in the historical time period is greater than a first preset value. 

[0130] The terminal server determines the target state is impermissible by 

determining that the number of states that request live keeping by the client in a historical 

time period is greater than the first preset value according to the state information that 

requests live keeping in the corresponding historical live keeping request information of the 

client. Since when the number of states that request live keeping by the client in the historical 

time is greater than the first preset value, it may be considered that the client is a malicious 

client, by determining the target state provided by the malicious client as impermissible state, 

no live keeping processing may be performed on the impermissible state, so as to improve the 

client live keeping safety. 

[0131] In an example, the terminal server may determine live keeping duration 

information requested in the historical live keeping request information; determine the 

number of states with the requested live keeping duration greater than a second preset 

duration according to the live keeping duration information requested in the historical live 
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keeping request information; and determine that the target state is impermissible in a case that 

the number of states exceeds a second preset value. 

[0132] The terminal server determines the target state is impermissible by 

determining that the live keeping duration requested by the number of states which exceeds 

the second preset value in the client is greater than the second preset duration (for example, 

10 minutes), according to the live keeping duration information requested in the historical 

live keeping request information. 

[0133] In an example, the terminal server determines the target state is impermissible 

by determining that the number of states that request live keeping by the client in a historical 

time period is greater than the first preset value according to the state information that 

requests live keeping in the historical live keeping request information and determining that 

the live keeping duration requested by the number of states which exceeds the second preset 

value in the client is greater than the second preset duration, according to the live keeping 

duration information requested in the historical live keeping request information. Since when 

the number of the states, that request the live keeping duration by the client in the historical 

time is greater than the second preset duration, is greater than the first preset value, it may be 

considered that the client is a malicious client, by determining the target state provided by the 

malicious client as impermissible state, no live keeping processing may be performed on the 

impermissible state, so as to improve the client live keeping safety. 

[0134] When the terminal server determines that the target state is impermissible, the 

terminal server transmits the information of the live keeping failure to the terminal device; 

the terminal device above transmits the information of the live keeping failure to the client. 

[0135] In the disclosure, when determining that the target state is impermissible, it is 

determined that the client is also impermissible at the same time, and the identification 

information of the impermissible client is saved in the terminal server. 

[0136] The terminal server executes the step of S208 as follows when determining 

that the target state is permissible. 

[0137] S208: The terminal server transmits target information to the terminal device 

in response to determining that the target state is permissible, the target information being 

used for indicating live keeping information of the target state. For example, the terminal 

server obtains a live keeping strategy, the live keeping strategy including a live keepable 

condition corresponding to a plurality of live keepable first preset states of the client. 
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Generate target information according to the live keepable condition in the live keeping 

strategy. Generating the target information may enable the terminal device to determine 

whether needing to perform live keeping on the target state based on the target information, 

so as to avoid unnecessary live keeping processes, so as to save resources such as power that 

would have been otherwise consumed during live keeping on the unnecessary live keeping 

processes. 

[0138] In an example, information included in the live keeping strategy is as shown in 

Table 3: 

Table 3 

     
 

      

      

      

[0139] Table 3 above shows a live keepable condition corresponding to each first 

preset state. The live keepable condition is a minimum resource needed when the terminal 

device performs live keeping on the target state. For example, when the terminal device 

includes state 1, the needed minimum CPU resource is A1, the needed minimum GPU 

resource is C1, the needed minimum net resource is D1, the needed minimum IO load 

resource is E1, and the needed minimum internal storage resource is F1. 

[0140] In some embodiments, the live keeping strategy may also include the state 

identifier, state type, live keeping type, live keeping time, and other information of the first 

preset state. Taking a first preset state in the live keeping strategy as an example, the 

information of the first preset state is as shown in Table 4: 

Table 4 
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[0141] Table 4 above shows information corresponding to one live keepable first 

preset state in the live keeping strategy; information of other first preset states may be 

consistent with Table 4 above. Related parameters in Table 4 above may be replaced by 

information of the target first preset state. 

[0142] When determining that the target state is permissible, the terminal server of 

the disclosure generates the target information according to the information shown in Table 3 

or Table 4, and transmits the generated target information to the terminal device; the target 
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information is used for indicating the live keeping information of the target state, for 

example, for indicating the information in Table 4. 

[0143] S209: The terminal device determines whether to perform live keeping on the 

target state according to the target information. 

[0144] The terminal device determines, according to the user request and by 

combining with the current resource situation of the terminal device, whether to perform live 

keeping on the target state, so as to improve the reliability and flexibility of the client live 

keeping. Descriptions of the following embodiments may be referenced to for details. Details 

are not described herein again. 

[0145] The client live keeping method provided by the embodiment of the disclosure 

may transmit a first request to a client server when a client is switched to a background; and 

determine, by the client server, a target live keeping duration for a target state where the 

client is according to the first request. The client includes state information of the target state 

and the target live keeping duration in a second request to be transmitted to a terminal device, 

to request the terminal device to perform live keeping on the target state. The terminal device 

transmits the second request to a terminal server; the terminal server generates target 

information according to the second request; the target information is used for indicating live 

keeping information of the target state; the terminal device determines whether to perform 

live keeping on the target state according to the target information, so as to implement 

flexible live keeping on the target state according to user needs, so as to improve the user 

experience of the user. 

[0146] In some embodiments, before S201 as shown in FIG. 3, the method of the 

embodiment of the disclosure further includes: 

[0147] S200-1: The client transmits a third request to the terminal device, the third 

request is used for searching whether the terminal device has a live keeping function, and the 

third request includes identification information of the client. 

[0148] S200-2: The terminal device transmits the third request to the terminal server 

in a case that the terminal device has the live keeping function. 

[0149] The client of the disclosure requests the terminal device to perform live 

keeping on the target state; first, it needs to determine whether the terminal device supports 

the technical solution of the disclosure, i.e., determining whether the terminal device has the 

live keeping function. Specifically, the client transmits the third request to the terminal 
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device; after receiving the third request, the terminal device transmits the third request to the 

terminal server if the terminal device itself has the live keeping function. If the terminal 

device does not have the live keeping function, the terminal device returns the information of 

the live keeping failure to the client. 

[0150] S200-3: The terminal server checks whether the client is a permissible client 

according to the identification information of the client. 

[0151] The terminal server stores identification information of the impermissible 

client, matches the identification information of the client included in the third request with 

the identification information of the impermissible client, and checks whether the client is the 

permissible client. If the identification information of the client matches with the 

identification information of the impermissible client, it is determined that the client is an 

impermissible client. The terminal server returns the live keeping failure information to the 

terminal device. If the identification information of the client does not match with the 

identification information of the impermissible client, it is determined that the client is a 

permissible client. The terminal server executes S200-4 as follows. 

[0152] S200-4: The terminal server transmits a first response to the terminal device in 

response to checking that the client is the permissible client, the first response being used for 

indicating that the client is a permissible client. 

[0153] S200-5: The terminal device transmits a second response to the client 

according to the first response, the second response being used for indicating that the terminal 

device has the live keeping function. 

[0154] After receiving the second response, the client establishes a communication 

link with the terminal device to start to execute the live keeping request steps of S201 to S209 

above. 

[0155] After determining the client is the permissible client, the first response is 

further transmitted to the terminal device, so as to improve the live keeping safety of the 

client.  

[0156] An execution body in the disclosure for determining whether to perform live 

keeping on the target state based on the live keeping strategy may be the terminal device, and 

may also be the terminal server. 
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[0157] By combining with FIG. 4, the process of determining, by the terminal device, 

whether to perform live keeping on the target state based on the live keeping strategy is 

described in details. 

[0158] FIG. 4 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure, which includes S401-S411 as shown in FIG. 4: 

[0159] S401: A client obtain state information of a target state where the client is at a 

current time in a case that the client is switched to a background. 

[0160] S402: The client transmits a first request to a client server, the first request 

including the state information of the target state. 

[0161] S403: The client server determines a target live keeping duration 

corresponding to the target state according to the state information of the target state. 

[0162] S404: The client server transmits the target live keeping duration 

corresponding to the target state to the client. 

[0163] S405: The client transmits a second request to the terminal device, the second 

request including state information of the target state and a target live keeping duration 

corresponding to the target state. 

[0164] S406: The terminal device transmits the second request to a terminal server. 

[0165] S407: The terminal server determines whether the target state is permissible 

according to at least one of the state information of the target state and the target live keeping 

duration corresponding to the target state. 

[0166] The implementing processes of S401 to S407 above are consistent with the 

implementing processes of S201 to S207 and are omitted herein by referring to the specific 

descriptions of S202 to S207 above. 

[0167] S408: The terminal server transmits the live keeping strategy to the terminal 

device when determining that the target state is permissible. 

[0168] This step may be understood as an example implementing mode of S208 

above. In this implementing mode, the terminal server carries the live keeping strategy in the 

target information to be transmitted to the terminal device. 
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[0169] The live keeping strategy is as shown in Table 3 or Table 4, and includes a 

live keepable condition corresponding to a plurality of live keepable first preset states of the 

client. 

[0170] S409: The terminal device determines whether to perform live keeping on the 

target state according to the state information of the target state and the live keepable 

condition corresponding to the plurality of live keepable first preset states of the client. 

[0171] Specifically, the terminal device obtains a first preset state matching the state 

information of the target state in the live keeping strategy according to the state information 

of the target state, so as to determine whether to perform live keeping on the target state 

according to the live keepable condition corresponding to the first preset state. For example, 

when the terminal device meets the live keepable condition corresponding to the first preset 

state, determine to perform live keeping on the target state; if the terminal device does not 

meet the live keepable condition corresponding to the first preset state, determine to skip 

performing live keeping on the target state. 

[0172] Performing live keeping on the first preset state only when determining the 

terminal device meets the live keepable condition corresponding to the first preset state may 

reduce the unnecessary live keeping on the target state, so as to save resources such as power 

consumed when performing unnecessary live keeping on the target state. 

[0173] In some embodiments, as shown in Table 3 or Table 4, the live keepable 

condition corresponding to the first preset state includes the resource value needed by the 

terminal device when performing live keeping on the first preset state; in an embodiment, 

S409 above includes S409-A1 to S409-A3 as follows: 

[0174] S409-A1: The terminal device determines whether the target state is the first 

preset state according to the state information of the target state. 

[0175] S409-A2: The terminal device obtains an idle resource value of the terminal 

device of a current time in response to determining that the target state is the first preset state. 

[0176] S409-A3: The terminal device determines whether to perform live keeping on 

the target state according to the idle resource value of the terminal device and the resource 

value needed by the terminal device to perform live keeping on the target state. 

[0177] In an embodiment, the client live keeping method may compare the state 

information of the target state with the identification information of each of the first preset 
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states in the live keeping strategy and determine whether the target state matches with one of 

the first preset states in the live keeping strategy. If matching succeeds, the method may 

determine the target state as the first preset state. Furthermore, the terminal device obtains the 

idle resource value at the current time and the minimum resource needed by the terminal 

device when determining the resource value corresponding to the first preset state in the live 

keeping strategy as the live keeping target state, and determine whether to perform live 

keeping on the target state according to the idle resource value of the terminal device and the 

resource value needed by the terminal device when performing live keeping on the target 

state. 

[0178] In an example, the client live keeping method may determine to perform live 

keeping on the target state in a case that the resource value needed by the terminal device 

when performing live keeping on the target state is less than a preset resource value and the 

idle resource value of the terminal device is greater than or equal to a prediction resource 

value. The prediction resource value is a minimum resource value needed and predicted by 

the terminal device in a case that the terminal device runs a front-end program at a next time. 

The prediction process is a known art, and is omitted herein for concision. 

[0179] By performing live keeping on the target state only when determining that the 

idle resource value of the terminal device is greater than or equal to the prediction resource 

value, the probability for a live keeping failure caused by insufficient idle resources may be 

reduced.  

[0180] In an example, the client live keeping method may include determining to skip 

performing live keeping on the target state in a case that the resource value needed by the 

terminal device in performing live keeping on the target state is greater than or equal to the 

preset resource value; that is, if the resources to be occupied by performing live keeping on 

the target state of the client is too large, skip performing live keeping on the target state; in 

this way, the use rate of the resources is saved. 

[0181] In an example, the client like keeping method may determine to skip 

performing live keeping on the target state in a case that the idle resource value of the 

terminal device is less than the prediction resource value; that is, if the resources of the 

terminal device at the current time is insufficient, skip performing live keeping on the target 

state; in this way, the resource shortage is reduced, so that the probability for running failures 

of remaining clients located at the front-end is reduced. 
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[0182] In some embodiments, the terminal device checks its own idle resources in 

real time; in a case that the terminal device performs live keeping on the target state, when 

the terminal device detects that the idle resource value of the terminal device at the next time 

is less than the prediction resource value, it stops performing live keeping on the target state 

at the next time; the prediction resource value may be understood as the minimum resource 

value needed by the terminal device for running the front-end program at the next time of the 

next time predicted by the terminal device.  

[0183] In some embodiments, the terminal device stops performing live keeping on 

the target state in response to detecting, by the terminal device, that a target live keeping 

duration corresponding to the target state is reached in a case that the terminal device 

performs live keeping on the target state. 

[0184] By stopping performing live keeping on the target state in time, the resource 

consumed when performing live keeping on the target state may be used for executing more 

important courses, so as to ensure the normal execution of the terminal device. 

[0185] In some embodiments, the disclosure further includes the following steps: 

[0186] S410: The terminal device transmits a live keeping result of whether the target 

state is subjected to live keeping to the client. 

[0187] S411: The client transmits the live keeping result of whether the target state is 

subjected to live keeping to the client server. 

[0188] In some embodiments, the live keeping results transmitted by the terminal 

device to the client are as shown in Table 5: 

Table 5 
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[0189] As shown in Table 5, if the terminal device determines to perform live keeping 

on the target state, the live keeping result is 0, i.e., performing live keeping on the target state 

according to the client requirements. If the terminal device determines that the idle resource 

value of the terminal device is less than the prediction resource value, the live keeping result 

is 1, i.e., indicating that live keeping cannot be performed on the target state due to current 

resource shortage of the terminal device. If the terminal server determines that the client is an 

impermissible client, the live keeping result is 2, i.e., indicating that the client issues 

excessive malicious live keeping requests, live keeping on the target state is not allowed. 

[0190] After obtaining Table 5 by the client server, if the reason that no live keeping 

is allowed for the target state is because the client issues excessive malicious live keeping 

requests, so that live keeping is not allowed, the client server updates the state information 

allowing live keeping stored by itself, and updates the target state as the state not allowing 

live keeping. In this way, when the client transmits the first request to the client server 

subsequently, the client server returns live keeping failure information to the client, so as to 

improve the live keeping accuracy and avoid resource wastes. 

[0191] In some embodiments, if no live keeping may be performed on the target state 

of the client due to resource shortage of the terminal device, the terminal device may store the 

saved current running state of the client locally; when the user re-enters the client, the current 

running state of the client saved by the terminal device may be loaded, avoiding re-operation 

of all steps by the user, which may also improve the user experience to some extent. 

[0192] In some embodiments, when the terminal device performs live keeping on the 

target state of the client and when the client checks that the client enters the next state of the 

target state, a notification message is transmitted to the user; the notification message is used 

for notifying the user to return to the client. 
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[0193] In some embodiments, the terminal device performs live keeping on the target 

state of the client and the target state type is actively switching to the background; after one 

live keeping period ends, i.e., reaching the target live keeping duration corresponding to the 

target state, the client checks that the client does not enter the next state of the target state; 

then the client re-transmits the first request to the client server, to continue execution of the 

live keeping steps above, requesting the terminal device to continue live keeping on the target 

state. 

[0194] In the client live keeping method provided by the embodiment of the 

disclosure, when the client is switched to the background, a second request transmitted when 

the client is switched to the background is received, and the second request is transmitted to 

the terminal server, so that the client server determines the live keeping information 

according to the second request, so that the terminal device performs flexible live keeping on 

the target state according to the determined live keeping information; in this way, not only the 

user experience of the user is improved, but also the resource that would have otherwise been 

consumed by reloading the target state when the client is switched to the front-end is saved. 

[0195] In addition, in the disclosure, subdividing the states of the client enables the 

terminal device to combine the idle resources of the terminal device and the live keeping 

requirements of the user, to perform live keeping on the target state or end the target state to 

save resources of the terminal device, so as to balance the tradeoff between the use 

experience of the user and the resource shortage of the terminal device. In addition, the 

terminal device in the disclosure determines whether to perform live keeping on the target 

state according to the idle resource value of the terminal device and the resource value 

needed by the terminal device to perform live keeping on the target state. The times for 

interactions in the entire live keeping process are few, so as to improve the live keeping 

efficiency. 

[0196] By combining with FIG. 5, the process of determining, by the terminal server, 

whether to perform live keeping on the target state based on the live keeping strategy is 

described in details. 

[0197] FIG. 5 is a schematic flowchart of a client live keeping method provided by an 

embodiment of the disclosure, which includes as shown in FIG. 5: 

[0198] S501: A client obtain state information of a target state where the client is 

located at a current time in a case that the client is switched to a background. 
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[0199] S502: The client transmits a first request to a client server, the first request 

including the state information of the target state. 

[0200] S503: The client server determines a target live keeping duration 

corresponding to the target state according to the state information of the target state. 

[0201] S504: The client server transmits the target live keeping duration 

corresponding to the target state to the client. 

[0202] S505: The client transmits a second request to the terminal device, the second 

request including state information of the target state and a target live keeping duration 

corresponding to the target state. 

[0203] S506: The terminal device transmits the second request to a terminal server. 

[0204] S507: The terminal server determines whether the target state is permissible 

according to at least one of the state information of the target state and the target live keeping 

duration corresponding to the target state. 

[0205] The implementing processes of S401 to S407 above are consistent with the 

implementing processes of S201 to S207 and are omitted herein by referring to the specific 

descriptions of S202 to S207 above. 

[0206] S508: The terminal server determines the live keeping result of the target state 

according to the state information of the target state and the live keepable condition 

corresponding to the plurality of live keepable first preset states of the client in the live 

keeping strategy when determining that the target state is permissible. 

[0207] This step may be understood as a specific implementing mode of S208 above. 

In this implementing mode, the terminal server determines the live keeping result of the 

target state according to the live keeping strategy and the state information of the target state. 

[0208] In some embodiments, as shown in Table 3 or Table 4, the live keepable 

condition corresponding to the first preset state includes the resource value needed by the 

terminal device when performing live keeping on the first preset state; at this time, S508 

above includes S508-A1 to S508-A3 as follows: 

[0209] S508-A1: The terminal server determines whether the target state is the first 

preset state according to the state information of the target state. 
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[0210] S508-A2: The terminal server obtains an idle resource value of the terminal 

device of a current time in response to determining that the target state is the first preset state. 

[0211] S508-A3: The terminal server determines the live keeping result of the target 

state according to the idle resource value of the terminal device and the resource value 

needed by the terminal device to perform live keeping on the target state. 

[0212] The implementing processes of S508-A1 to S508-A3 above are consistent 

with the implementing processes of S409-A1 to S409-A3 and are omitted herein by referring 

to the specific descriptions of S409-A1 to S409-A3 above. In some embodiments, S508-A3 

above includes: determining that the live keeping result of the target state is live keeping in a 

case that the resource value needed by the terminal device to perform live keeping on the 

target state is less than a preset resource value and the idle resource value of the terminal 

device is greater than or equal to a prediction resource value; where the prediction resource 

value is the minimum resource value needed when the terminal device runs the front-end 

program at the next time predicted by the terminal device; or determining that the live 

keeping result of the target state is skipping live keeping in a case that the resource value 

needed by the terminal device to perform live keeping on the target state is greater than or 

equal to the preset resource value; or determining that the live keeping result of the target 

state is skipping live keeping in a case that the idle resource value of the terminal device is 

less than the prediction resource value. 

[0213] S509: The terminal server transmits the live keeping result of the target state 

to the terminal device. 

[0214] S510: The terminal device determines whether to perform live keeping on the 

target state according to the live keeping result of the target state. 

[0215] In the disclosure, the process of determining whether to perform live keeping 

on the target state is implemented by the terminal server; the terminal device executes, 

according to the live keeping result determined by the terminal server, whether to perform 

live keeping on the target state. For example, determine to perform live keeping on the target 

state in a case that the live keeping result of the target state is live keeping. Determine to skip 

performing live keeping on the target state in a case that the live keeping result of the target 

state is skipping live keeping. 

[0216] In some embodiments, the terminal server transmits a first live keeping stop 

indication to the terminal device in response to detecting that the idle resource value of the 
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terminal device at the next time is less than the prediction resource value in a case that the 

terminal device performs live keeping on the target state. The first live keeping stop 

indication is used for indicating the terminal device to stop live keeping on the target state. 

The terminal device stops live keeping on the target state according to the first live keeping 

stop indication. 

[0217] In some embodiments, the terminal server transmits a second live keeping stop 

indication to the terminal device in response to detecting that a target live keeping duration 

corresponding to the target state is reached in a case that the terminal device performs live 

keeping on the target state. The first live keeping stop indication is used for indicating the 

terminal device to stop live keeping on the target state. The terminal device stops live keeping 

on the target state according to the second live keeping stop indication. 

[0218] Receiving the first live keeping stop instruction or second live keeping stop 

instruction may stop live keeping on the target state in time according to the first live keeping 

stop instruction or second live keeping stop instruction, so as to save the resources consumed 

during live keeping on the target state. 

[0219] In some embodiments, the target information includes a live keeping result of 

the target state, and the generating target information according to the live keeping strategy 

includes: determining a live keeping result of the target state according to the state 

information of the target state and the live keepable condition corresponding to the plurality 

of live keepable first preset states of the client. 

[0220] The live keeping strategy includes the live keepable condition corresponding 

to the plurality of live keepable first preset states of the client. The terminal server may 

determine the live keepable condition matching the state information of the target state and 

determine the live keeping result of the target state according to the determined live keepable 

condition. 

[0221] In some embodiments, the live keepable condition corresponding to the first 

preset state includes the resource values required by the terminal device to keep the first 

preset state alive, and the determining a live keeping result of the target state according to the 

state information of the target state and the live keepable condition corresponding to the 

plurality of live keepable first preset states of the client includes: determining whether the 

target state is the first preset state according to the state information of the target state; 

obtaining an idle resource value of the terminal device of a current time in response to 
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determining that the target state is the first preset state; determining a live keeping result of 

the target state according to the idle resource value of the terminal device and the resource 

value needed by the terminal device to perform live keeping on the target state. 

[0222] The terminal device determines whether to perform live keeping on the target 

state according to the live keepable condition, which may reduce the workload of the terminal 

device, so as to save the resources of the terminal device, to further improve the possibility 

for the terminal device to perform live keeping on the target state. 

[0223] In some embodiments, the disclosure further includes the following steps: 

[0224] S511: The terminal device transmits a live keeping result of whether the target 

state is subjected to live keeping to the client. 

[0225] S512: The client transmits the live keeping result of whether the target state is 

subjected to live keeping to the client server. 

[0226] The implementing processes of S508 to S512 above are consistent with the 

implementing processes of S409 to S411 and are omitted herein by referring to the specific 

descriptions of S409 to S411 above. 

[0227] In the disclosure, subdividing the states of the client enables the terminal 

device server to combine the idle resources of the terminal device and the live keeping 

requirements of the user, to determine whether to perform live keeping on the target state or 

end the target state to save resources of the terminal device, so as to balance the contradiction 

between the use experience of the user and the resource shortage of the terminal device. In 

addition, the terminal server in the disclosure determines, according to the idle resource value 

of the terminal device and the resource value needed by the terminal device when performing 

live keeping on the target state, a live keeping result of whether to perform live keeping on 

the target state; the terminal device determines whether to perform live keeping on the target 

state according to the live keeping result, which reduces the workload of the terminal device, 

so as to save the resources of the terminal device, to further improve the possibility for the 

terminal device to perform live keeping on the target state. 

[0228] It should be understood that FIG. 2 to FIG. 5 are merely examples of the 

disclosure, and cannot be understood as the limitation to the disclosure. 

[0229] The preferred implementations of the disclosure are described in detail above 

with reference to the accompanying drawings. However, the disclosure is not limited to the 
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specific details in the foregoing implementations. A plurality of simple deformations may be 

made to the technical solution of the disclosure within a range of the technical concept of the 

disclosure, and these simple deformations fall within the protection scope of the disclosure. 

For example, the specific technical features described in the above specific implementations 

may be combined in any suitable manner without contradiction. To avoid unnecessary 

repetition, various possible combinations are not further described in the disclosure. For 

another example, various different implementations of the disclosure may alternatively be 

combined randomly. Such combinations should also be considered as the content disclosed in 

the disclosure provided that these combinations do not depart from the concept of the 

disclosure. 

[0230] By combining with FIG. 2 to FIG. 5 above, the method embodiments of the 

disclosure are described in details; the apparatus embodiment of the disclosure would be 

described in details by combining with FIG. 6 to FIG. 10. 

[0231] FIG. 6 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure. The client live keeping apparatus 100 is 

applied to the terminal device; the client live keeping apparatus 100 may be the terminal 

device or a component of the terminal device; as shown in FIG. 6, the client live keeping 

apparatus 100 may include: 

[0232] a receiving unit 110, configured to receive a second request in a case that a 

client is switched to a background, the second request including state information of a target 

state where the client is located at a current time and a target live keeping duration 

corresponding to the target state; 

[0233] a transmitting unit 120, configured to transmit the second request to a terminal 

server; 

[0234] the receiving unit 110, further configured to receive target information 

determined by the terminal server according to the second request, the target information 

being used for indicating live keeping information of the target state; 

[0235] a processing unit 130, configured to determine whether to perform live 

keeping on the target state according to the target information. 

[0236] In some embodiments, the target information includes a live keeping strategy, 

and the live keeping strategy includes a live keepable condition corresponding to a plurality 

of live keepable first preset states of the client. The processing unit 130 is specifically used 
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for determining whether to perform live keeping on the target state according to the state 

information of the target state and the live keepable condition corresponding to the plurality 

of live keepable first preset states of the client. 

[0237] In some embodiments, the live keepable condition corresponding to the first 

preset states includes a resource value needed by the terminal device to perform live keeping 

on the first preset states, and the processing unit 130 is specifically used for determining 

whether the target state is the first preset state according to the state information of the target 

state; obtaining an idle resource value of the terminal device of a current time in response to 

determining that the target state is the first preset state; determining whether to perform live 

keeping on the target state according to the idle resource value of the terminal device and the 

resource value needed by the terminal device to perform live keeping on the target state. 

[0238] In some embodiments, the processing unit 130 is specifically used for 

determining whether to perform live keeping on the target state in a case that the resource 

value needed by the terminal device to perform live keeping on the target state is less than a 

preset resource value and the idle resource value of the terminal device is greater than or 

equal to a prediction resource value; otherwise, determining to skip performing live keeping 

on the target state; where the prediction resource value is a minimum resource value needed 

and predicted by the terminal device in a case that the terminal device runs a front-end 

program at a next time. 

[0239] In some embodiments, the processing unit 130 is further used for stopping 

performing live keeping on the target state in response to detecting that the idle resource 

value of the terminal device at the next time is less than the prediction resource value in a 

case that the terminal device performs live keeping on the target state. 

[0240] In some embodiments, the processing unit 130 is further used for stopping 

performing live keeping on the target state in response to detecting that a target live keeping 

duration corresponding to the target state is reached in a case that the terminal device 

performs live keeping on the target state. 

[0241] In some embodiments, the target information includes the live keeping result 

of the target state, and the processing unit 130 is further used for determining to perform live 

keeping on the target state in a case that the live keeping result of the target state is live 

keeping; determining to skip performing live keeping on the target state in a case that the live 

keeping result of the target state is skipping live keeping. 
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[0242] In some embodiments, the receiving unit 110 is further used for receiving a 

first live keeping stop indication transmitted by the terminal server and stopping performing 

live keeping on the target state according to the first live keeping stop indication, the first live 

keeping stop indication being transmit in a case that the terminal server detects that the idle 

resource value of the terminal device at the next time is less than the prediction resource 

value. 

[0243] In some embodiments, the receiving unit 110 is further used for receiving a 

second live keeping stop indication transmitted by the terminal server and stopping 

performing live keeping on the target state according to the second live keeping stop 

indication, the second live keeping stop indication being transmit in a case that the terminal 

server detects that the target live keeping duration corresponding to the target state is reached. 

[0244] In some embodiments, the receiving unit 110 is further used for, before 

receiving the second request from the client, receiving a third request from the client and 

determining whether the terminal device has a live keeping function according to the third 

request. 

[0245] The transmitting unit 120 is further used for transmitting the third request to 

the terminal server in a case that the terminal device has the live keeping function. 

[0246] The receiving unit 110 is further used for receiving a first response transmitted 

by the terminal server according to the third request, the first response being used for 

indicating that the client is a permissible client. 

[0247] The transmitting unit 120 is further used for transmitting a second response to 

the client according to the first response, the second response being used for indicating that 

the terminal device has the live keeping function. 

[0248] In some embodiments, the transmitting unit 120 is further used for 

transmitting the live keeping result of whether the target state is subjected to live keeping to 

the client. 

[0249] It is to be understood that the apparatus embodiment and the method 

embodiment may correspond to each other. For a similar description, reference may be made 

to the method embodiment. To avoid repetition, details are not described herein again. 

Specifically, The client live keeping apparatus 100 shown in FIG. 6 may execute the method 

of the embodiment of the disclosure, and preceding and other operations and/or functions of 
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each unit in the client live keeping apparatus 100 are respectively used for implementing 

corresponding processes in each method; for concision, they are omitted herein. 

[0250] FIG. 7 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure. The client live keeping apparatus 200 is 

applied to the terminal server; the client live keeping apparatus 200 may be the terminal 

server or a component of the terminal server; as shown in FIG. 7, the client live keeping 

apparatus 200 may include: 

[0251] a receiving unit 210, configured to receive a second request from the terminal 

device, the second request including state information of a target state where the client is 

located at a current time and a target live keeping duration corresponding to the target state; 

[0252] a processing unit 220, configured to determine whether the target state is 

permissible according to at least one of the state information of the target state and the target 

live keeping duration corresponding to the target state; 

[0253] a transmitting unit 230, configured to transmit target information to the 

terminal device in response to determining that the target state is permissible, the target 

information being used for indicating live keeping information of the target state, and the 

target information being used for triggering the terminal device to determine whether to 

perform live keeping on the target state according to the target information. 

[0254] In some embodiments, the processing unit 220 is specifically used for 

determining that the target state is impermissible in response to determining that the target 

live keeping duration corresponding to the target state is greater than a first preset duration. 

[0255] In some embodiments, the processing unit 220 is specifically used for 

obtaining historical live keeping request information corresponding to the client at a historical 

time according to the state information of the target state; determining whether the target state 

is permissible according to the historical live keeping request information corresponding to 

the client. 

[0256] In some embodiments, the processing unit 220 is specifically used for 

determining state information that requests live keeping in the historical live keeping request 

information; determining the number of states that request live keeping by the client in a 

historical time period according to the state information that requests live keeping in the 

historical live keeping request information; determining that the target state is impermissible 
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in a case that the number of states that request live keeping in the historical time period is 

greater than a first preset value. 

[0257] In some embodiments, the processing unit 220 is specifically used for 

determining live keeping duration information requested in the historical live keeping request 

information; determining the number of states with the requested live keeping duration 

greater than a second preset duration according to the live keeping duration information 

requested in the historical live keeping request information; determining that the target state 

is impermissible in a case that the number of states with the live keeping duration greater than 

the second preset duration exceeds a second preset value. 

[0258] In some embodiments, the processing unit 220 is further used for obtaining a 

live keeping strategy, the live keeping strategy including a live keepable condition 

corresponding to a plurality of live keepable first preset states of the client; generating target 

information according to the live keepable condition in the live keeping strategy. 

[0259] In some embodiments, the target information includes the live keeping 

strategy.  

[0260] In some embodiments, the target information includes the live keeping result 

of the target state. The processing unit 220 is specifically used for determining the live 

keeping result of the target state according to the state information of the target state and the 

live keepable condition corresponding to the plurality of live keepable first preset states of the 

client in the live keeping strategy. 

[0261] In some embodiments, the live keepable condition corresponding to the first 

preset states includes a resource value needed by the terminal device to perform live keeping 

on the first preset states, and the processing unit 220 is specifically used for determining 

whether the target state is the first preset state according to the state information of the target 

state; obtaining an idle resource value of the terminal device of a current time in response to 

determining that the target state is the first preset state; determining a live keeping result of 

the target state according to the idle resource value of the terminal device and the resource 

value needed by the terminal device to perform live keeping on the target state. 

[0262] In some embodiments, the processing unit 220 is specifically used for 

determining that the live keeping result of the target state is live keeping in a case that the 

resource value needed by the terminal device to perform live keeping on the target state is 

less than a preset resource value and the idle resource value of the terminal device is greater 
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than or equal to a prediction resource value; otherwise, determining that the live keeping 

result of the target state is skipping live keeping; where the prediction resource value is a 

minimum resource value needed and predicted by the terminal device in a case that the 

terminal device runs a front-end program at a next time. 

[0263] In some embodiments, the processing unit 220 is further used for controlling 

the transmitting unit 230 to transmit a first live keeping stop indication to the terminal device 

in response to detecting that the idle resource value of the terminal device at the next time is 

less than the prediction resource value in a case that the terminal device performs live 

keeping on the target state. 

[0264] In some embodiments, the processing unit 220 is further used for controlling 

the transmitting unit 230 to transmit a second live keeping stop indication to the terminal 

device in response to detecting that a target live keeping duration corresponding to the target 

state is reached in a case that the terminal device performs live keeping on the target state. 

[0265] In some embodiments, the receiving unit 210 is also used for, before receiving 

the second request from the terminal device, receiving a third request from the terminal 

device, the third request indicating that the terminal device has a live keeping function, and 

the third request including identification information of the client. 

[0266] The processing unit 220 is also used for checking whether the client is a 

permissible client according to the identification information of the client. 

[0267] The transmitting unit 230 is also used for transmitting a first response to the 

terminal device in response to checking that the client is the permissible client, the first 

response being used for indicating that the client is a permissible client. 

[0268] It is to be understood that the apparatus embodiment and the method 

embodiment may correspond to each other. For a similar description, reference may be made 

to the method embodiment. To avoid repetition, details are not described herein again. 

Specifically, The client live keeping apparatus 200 shown in FIG. 7 may execute the method 

of the embodiment of the disclosure, and preceding and other operations and/or functions of 

each unit in the client live keeping apparatus 200 are respectively used for implementing 

corresponding processes in each method; for concision, they are omitted herein. 

[0269] FIG. 8 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure. The client live keeping apparatus 300 is 
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applied to the client; the client live keeping apparatus 300 may be the client or a component 

of the client; as shown in FIG. 8, the client live keeping apparatus 300 may include: 

[0270] a processing unit 310, configured to obtain state information of a target state 

where the client is located at a current time in a case that the client is switched to a 

background; 

[0271] a transmitting unit 320, configured to transmit a first request to a client server, 

the first request including the state information of the target state; 

[0272] a receiving unit 330, configured to receive a target live keeping duration 

corresponding to the target state transmitted by the client server; 

[0273] the transmitting unit 320, further configured to transmit a second request to the 

terminal device, the second request including state information of the target state and a target 

live keeping duration corresponding to the target state; the second request being used for 

indicating the terminal device to transmit the second request to the terminal server, and after 

receiving the target information which is returned by the terminal server and used for 

indicating the live keeping information of the target state, determining whether to perform 

live keeping on the target state according to the target information. 

[0274] In some embodiments, the transmitting unit 320 is also used for transmitting a 

third request to the terminal device, the third request being used for searching whether the 

terminal device has a live keeping function. 

[0275] The receiving unit 330 is also used for receiving a second response transmit 

from the terminal device, the second response being used for indicating that the terminal 

device has the live keeping function. 

[0276] In some embodiments, the receiving unit 330 is also used for receiving a live 

keeping result of whether the target state is subjected to live keeping transmitted by the 

terminal device. The transmitting unit 320 is also used for transmitting the live keeping result 

of the target state to the client server. 

[0277] In some embodiments, when the target state is in a live keeping state, the 

transmitting unit 320 is further used for checking that the client enters the next state of the 

target state, a notification message is transmitted to the user; the notification message is used 

for notifying the user to return to the client. 
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[0278] In some embodiments, the transmitting unit 320 is also used for, when the type 

of the target state is the actively switching to the background, transmitting the first request to 

the client server again in response to checking that the target live keeping duration 

corresponding to the target state is reached and the client does not enter a next state of the 

target state. 

[0279] It is to be understood that the apparatus embodiment and the method 

embodiment may correspond to each other. For a similar description, reference may be made 

to the method embodiment. To avoid repetition, details are not described herein again. 

Specifically, The client live keeping apparatus 300 shown in FIG. 8 may execute the method 

of the embodiment of the disclosure, and preceding and other operations and/or functions of 

each unit in the client live keeping apparatus 300 are respectively used for implementing 

corresponding processes in each method; for concision, they are omitted herein. 

[0280] FIG. 9 is a schematic structural diagram of a client live keeping apparatus 

provided by an embodiment of the disclosure. The client live keeping apparatus 400 is 

applied to the client server; the client live keeping apparatus 400 may be the client server or a 

component of the client server; as shown in FIG. 9, the client live keeping apparatus 400 may 

include: 

[0281] a receiving unit 410, configured to receive a first request in a case that a client 

is switched to a background, the first request including state information of a target state 

where the client is located at a current time; 

[0282] a processing unit 420, configured to determine a target live keeping duration 

corresponding to the target state according to the state information of the target state; 

[0283] a transmitting unit 430, configured to transmit the target live keeping duration 

corresponding to the target state to the client; the target live keeping duration being used for 

triggering the terminal device running the client to transmit a second request to a terminal 

server, the second request carrying state information of the target state and the target live 

keeping duration, and also being used for triggering the terminal device to determine whether 

to perform live keeping on the target state according to the target information after receiving 

the target information which is returned by the terminal server and used for indicating the live 

keeping information of the target state. 

[0284] In some embodiments, the processing unit 420 is specifically configured to 

determine the type of the target state according to the state information of the target state; 
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determining a target live keeping duration corresponding to the target state according to the 

type of the target state. 

[0285] In some embodiments, the processing unit 420 is specifically used for 

determining a target operation causing the client to be switched to a background at the current 

time if the type of the target state is the passively switching to the background; obtaining 

historical data of the target operation; determining a target live keeping duration 

corresponding to the target state according to a duration cost by executing the target operation 

by the user in the historical data. 

[0286] In an embodiment, the target operation includes the user answering the phone 

or the user replying the message. 

[0287] In some embodiments, the processing unit 420 is specifically configured to 

determine the next state of the target state if the type of the target state is actively switching 

to background; obtaining a time interval for the client to enter the next state of the target state 

from the target state; determining a target live keeping duration corresponding to the target 

state according to the time interval for the client to enter the next state of the target state from 

the target state. 

[0288] In some embodiments, the processing unit 420 is also used for determining the 

preset live keeping duration as the target live keeping duration corresponding to the target 

state when the time interval between the target state and the next state of the target state is 

unknown. 

[0289] In an embodiment, if the client is a game client, the target state includes 

character dying or waiting the teammate to enter a next round. 

[0290] In some embodiments, the processing unit 420 is also used for determining 

whether the target state belongs to the preset live keepable state according to the state 

information of the target state; determining a target live keeping duration corresponding to 

the target state according to the state information of the target state in response to 

determining that the target state is the preset live keepable state. 

[0291] In some embodiments, in a case that the client server includes a first preset 

correspondence and the preset first correspondence includes a live keeping duration 

corresponding to a plurality of live keepable second preset states of the client, the processing 

unit 420 is specifically used for determining whether the target state is the second preset state 

according to the state information of the target state and the preset correspondence; searching 
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a target live keeping duration corresponding to the target state from the first preset 

correspondence in response to determining that the target state is the second preset state. 

[0292] In some embodiments, the receiving unit 410 is also used for receiving a live 

keeping result of whether the target state may be subjected to live keeping transmitted by the 

client. The processing unit 420 is used for updating the live keepable state information stored 

by the client server according to the live keeping result of the target state. 

[0293] It is to be understood that the apparatus embodiment and the method 

embodiment may correspond to each other. For a similar description, reference may be made 

to the method embodiment. To avoid repetition, details are not described herein again. 

Specifically, The client live keeping apparatus 400 shown in FIG. 9 may execute the method 

of the embodiment of the disclosure, and preceding and other operations and/or functions of 

each unit in the client live keeping apparatus 400 are respectively used for implementing 

corresponding processes in each method; for concision, they are omitted herein. 

[0294] FIG. 10 is a block diagram of an electronic device involved in an embodiment 

of the disclosure. The electronic device is used for executing the method of the embodiment 

above. The electronic device shown in FIG. 10 may be the terminal device, terminal server, 

or client server. Please refer to the explanations in the method embodiment for details. 

[0295] The electronic device 500 shown in FIG. 10 includes a memory 501, a 

processor 502, and a communication interface 503. The memory 501, processor 502, and 

communication interface 503 are in communicative connection with each other. For example, 

the communicative connection among the memory 501, processor 502, and communication 

interface 503 may be implemented by means of network connection. Alternatively, the 

electronic device 500 may further include a bus 504. The memory 501, the processor 502, 

and the communication interface 503 communicate with each other through the bus 504. FIG. 

10 relates to an electronic device 500 with the implemented communicative connection 

among the memory 501, processor 502, and communication interface 503 through the bus 

504. 

[0296] The memory 501 may be a read-only memory (ROM), a static storage device, 

a dynamic storage device, or a random access memory (RAM). The memory 501 may store 

programs; when the programs stored in the memory 501 are executed by the processor 502, 

the processor 502 and the communication interface 503 are used for executing the method 

above. 
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[0297] The processor 502 may use a general-purpose central processing unit (CPU), a 

microprocessor, an application specific integrated circuit (ASIC), a graphics processing unit, 

(GPU), or one or more integrated circuits. 

[0298] The processor 502 may further be an integrated circuit chip and has a signal 

processing capability. In an implementation process, steps in the disclosure may be 

implemented by using a hardware integrated logical circuit in the processor 502, or by using 

instructions in a form of software. The processor 502 may further be a general-purpose 

processor, a digital signal processor (DSP), an ASIC, a field programmable gate array 

(FPGA), or other programmable logic devices, discrete gate or transistor logic devices, and 

discrete hardware components. The general-purpose processor may be a microprocessor, or 

the processor may be any conventional processor or the like. The software module may be 

located in a mature storage medium in the field, such as a random access memory, a flash 

memory, a read-only memory, a programmable read-only memory, an electrically-erasable 

programmable memory, or a register. The storage medium is located in the memory 501. The 

processor 502 reads information in the memory 501, and completes the method in the 

embodiments of the disclosure in combination with hardware thereof. 

[0299] The communication interface 503 uses a transceiver module, for example, but 

not limited to, a transceiver, to implement communication between the electronic device 500 

and other devices or communications networks. For example, a data set may be obtained 

through the communication interface 503. 

[0300] When the electronic device 500 includes the bus 504, the bus 504 may include 

paths for delivering information among each part of the electronic device 500 (such as the 

memory 501, processor 502, and communication interface 503). 

[0301] According to an aspect of the disclosure, a computer storage medium is 

provided, storing a computer program, the computer program when executed by a computer, 

causing the computer to perform the methods in the foregoing method embodiments. Or, the 

embodiment of the disclosure further provides a computer program product including 

instructions, the instructions, when executed by a computer, causing the computer to perform 

the methods in the foregoing method embodiments. 

[0302] According to another aspect of the disclosure, a computer program product or 

a computer program is provided, including computer instructions, and the computer 

instructions being stored in a computer-readable storage medium. A processor of a computer 
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device reads the computer instructions from the computer-readable storage medium, and 

executes the computer instructions, causing the computer device to implement the methods in 

the foregoing method embodiments. 

[0303] All or some of the foregoing embodiments may be implemented by using 

software, hardware, firmware, or any combination thereof. When software is used for 

implementation, all or some of the embodiments may be implemented in a form of a 

computer program product. The computer program product includes one or more computer 

instructions. When the computer program instructions are loaded and executed on a 

computer, the procedures or functions according to the embodiments of the disclosure are all 

or partially generated. The computer may be a general-purpose computer, a dedicated 

computer, a computer network, or another programmable apparatus. The computer 

instructions may be stored in a computer-readable storage medium, or may be transmitted 

from a computer-readable storage medium to another computer-readable storage medium. 

For example, the computer instructions may be transmitted from a website, a computer, a 

server, or a data center to another website, computer, server, or data center in a wired (such 

as, a coaxial cable, an optical fiber, or a digital subscriber line (DSL)) or wireless (such as, 

infrared, radio, or microwave) manner. The computer-readable storage medium may be any 

usable medium accessible by a computer, or a data storage device, such as a server or a data 

center, including one or more usable media. The usable medium may be a magnetic medium 

(such as, a floppy disk, a hard disk, or a magnetic tape), an optical medium (such as, a DVD), 

a semiconductor medium (such as, a solid state disk (SSD)), or the like. 

[0304] A person of ordinary skill in the art may be aware that the exemplary module 

and algorithm steps described with reference to the embodiments disclosed in this 

specification may be implemented by electronic hardware, or a combination of computer 

software and electronic hardware. Whether the functions are executed in a mode of 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 particular application, but it should not be considered that the 

implementation goes beyond the scope of the disclosure. 

[0305] In the several embodiments provided in the disclosure, it is to be understood 

that the disclosed system, apparatus, and method may be implemented in other manners. For 

example, the described apparatus embodiment is merely exemplary. For example, the module 

division is merely logical function division and may be other division in actual 
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implementation. For example, a plurality of modules or components may be combined or 

integrated into another system, or some features may be ignored or not performed. In 

addition, the displayed 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 modules may be implemented in 

electronic, mechanical, or other forms. 

[0306] 

 

[0307] 
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