DATA PROCESSING METHOD, APPARATUS, COMPUTER
DEVICE, AND STORAGE MEDIUM

RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No. 202011019261.X,
entitled "DATA PROCESSING METHOD AND APPARATUS, COMPUTER DEVICE, AND
MEDIUM" filed on September 24, 2020, which is incorporated by reference in its entirety.

FIELD OF THE TECHNOLOGY

[0002] This application relates to the field of computer technologies, and in particular, to a
data processing method, a data processing apparatus, a computer device, and a computer storage

medium.

BACKGROUND OF THE DISCLOSURE

[0003] With the development of Internet technologies, various applications (APPS) such as
cloud game applications running in cloud servers, ordinary game applications running in terminal

devices (such as mobile phones and tablets), and multimedia playback applications have emerged.

[0004] When a user intends to use an application (such as a cloud game application), the
user usually needs to log in to the application on a device with an application account (such as a
game account), so that the device can subsequently obtain historical behavior data (such as cloud
game data) of the user about the application based on the application account, and provide the user
with a corresponding application service (such as a cloud game service) based on the historical
behavior data. Currently, how to enable a user to perform an application login operation more easily

has become a research hotspot.

SUMMARY

[0005] Embodiments of this application provide a data processing method and apparatus, a
computer device, and a storage medium, which can enable a user to select login entries
corresponding to different operating systems for application login according to an own requirement,
thereby improving the user viscosity of a target application and the login service function of the

computer device.

[0006] According to an aspect, an embodiment of this application provides a data
processing method, performed by a computer device, the method including:
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[0007] obtaining, in response to a login trigger event for a target application, an
environment identification parameter used for identifying a running environment of the target

application;

[0008] obtaining, according to the environment identification parameter, a login entry
information set related to the target application from an application server, the login entry
information set including login entry information of login platforms of at least two operating

systems;

[0009] rendering login entry options of the login platforms of the at least two operating

systems according to login entry information in the login entry information set; and
[0010] displaying rendered login entry options in a user interface.

[0011] According to another aspect, an embodiment of this application provides a data

processing apparatus, including:

[0012] an obtaining unit, configured to obtain, in response to a login trigger event for a
target application, an environment identification parameter used for identifying a running
environment of the target application; obtain, according to the environment identification
parameter, a login entry information set related to the target application from an application server,
the login entry information set including login entry information of login platforms of at least two

operating systems;

[0013] a rendering unit, configured to render login entry options of the login platforms of
the at least two operating systems according to login entry information in the login entry

information set; and
[0014] a display unit, configured to display rendered login entry options in a user interface.

[0015] According to still another aspect, an embodiment of this application provides a

computer device, including:
[0016] a processor, adapted to implement one or more instructions; and

[0017] a computer storage medium, storing one or more instructions, the one or more
instructions being adapted to be loaded by the processor to perform the above data processing

method.

[0018] According to still another aspect, an embodiment of this application provides a
computer storage medium, storing one or more instructions, the one or more instructions being

adapted to be loaded by the processor to perform the above data processing method.
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[0019] According to an aspect, an embodiment of this application provides a computer
program product or a computer program. The computer program product or the computer program
includes computer instructions, and the computer instructions are stored in a computer-readable
storage medium. A processor of a terminal reads the computer instructions from the computer
storage medium, and executes the computer instructions, to perform the above data processing
method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] To describe the technical solutions in the embodiments of this application more
clearly, the following briefly introduces the accompanying drawings required for describing the
embodiments. Apparently, the accompanying drawings in the following description show only
some embodiments of this application, and a person of ordinary skill in the art may still derive other

drawings from these accompanying drawings without creative efforts.

[0021] FIG. 1la is a diagram of a system architecture of a cloud game system according to an

embodiment of this application.

[0022] FIG. 1b is a schematic diagram of a connection between an edge server and a
plurality of game clients according to an embodiment of this application.

[0023] FIG. 1c is a diagram of a system architecture of a full platform login system

according to an embodiment of this application.

[0024] FIG. 1d is a schematic diagram of interaction of obtaining login entry information
according to an embodiment of this application.

[0025] FIG. 1e is a schematic diagram of interaction of obtaining login entry information

according to an embodiment of this application.

[0026] FIG. 2 is a schematic flowchart of a data processing method according to an

embodiment of this application.

[0027] FIG. 3 is a schematic diagram of displaying login entry options of login platforms of
at least two operating systems according to an embodiment of this application.

[0028] FIG. 4 is a schematic flowchart of a data processing method according to another

embodiment of this application.

[0029] FIG. 5a is a schematic diagram of an attribute file according to an embodiment of

this application.



[0030] FIG. 5b is a schematic diagram of reading code segments involved in an
environment identification parameter according to an embodiment of this application.

[0031] FIG. 5c¢ is a schematic flowchart of an environment identification manner according

to an embodiment of this application.

[0032] FIG. 6 is a schematic structural diagram of a data processing apparatus according to

an embodiment of this application.

[0033] FIG. 7 is a schematic structural diagram of a computer device according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0034] The following clearly and completely describes technical solutions in the
embodiments of this application with reference to the accompanying drawings in the embodiments

of this application.

[0035] In this embodiment of this application, a target application may be any application,
such as a game application, a social application (such as a social interaction application or a content
sharing application), a multimedia playback application (such as a video playback application or a
music playback application), or a live application. The game application herein may be further
divided into an ordinary game application and a cloud game application. The so-called ordinary
game application is a game application installed and run on a user terminal, while the cloud game

application is a game application installed and run on a cloud game system.

[0036] As shown in FIG. 1a, the cloud game system may include at least one edge server 11
and a plurality of game clients 12. The so-called edge server 11 is a server that may be configured
to run a system container, that is, at least one system container may be deployed in each edge server
11. Each system container may be connected to a game client 12 in at least one user terminal. As
shown in FIG. 1b, the game client may be a mobile phone, a computer, or a television. Moreover,
the each system container is configured to run one or more game applications, and in a process of
running any game application, the each system container transmits a game picture of the any game
application to the game client to which the system container is connected for display. A game
provided by the cloud game application may be referred to as a cloud game, and the so-called cloud
game may also be referred to as gaming on demand, which is a game manner based on cloud

computing. The cloud computing herein is a computing manner based on an Internet.

[0037] To enable a user to log in to the target application better, a full platform login system

is first provided in this embodiment of this application. The so-called full platform login is a login
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manner in which the target application is installed and run on a target operating system (such as an
Android operating system), but can simultaneously support the user to perform application login
(such as Android login and 10S login) through login platforms of at least two operating systems.

[0038] The login platforms are platforms that are supported by the target application and the
user can perform a login operation for the target application. For example, the target application is
set as a game application. If the target application supports the user to perform a login operation for
the target application through a social application (such as a WeChat application or a QQ
application) in an operating system, the login platform may be a social application in the operating
system, such as a social application in the Android system (such as a WeChat application in the
Android system or a QQ application in the Android system), or a social application in an 10S

system (such as a WeChat application in the 10S system or a QQ application in the 10S system).

[0039] During specific implementation, the full platform login system may include: an
application server 13 configured to support the target application to provide relevant service
services, and one or more computer devices 14 on which the target application is installed. When
the target application is the cloud game application in the cloud game system, the application server
13 may be a game server configured to support the cloud game application to provide game services
(that is, the application server 13 is the game server corresponding to the cloud game application),
and the computer device 14 may be any edge server 11 in the cloud game system. In this case, a

system architecture of the full platform login system may be shown in FIG. 1c.

[0040] When the target application is another application (such as the ordinary game
application or the multimedia playback application) except the cloud game application, the
application server 13 may be a game server, a media server, or the like; and the computer device 14
may be any terminal device, such as a smartphone, a tablet computer, a notebook computer, a

desktop computer, or a smartwatch.

[0041] Any server provided in this embodiment of this application may be any independent
physical server (such as the edge server or the application server), or may be a cloud server that
provides basic cloud computing services such as a cloud service, a cloud database, cloud
computing, a cloud function, cloud storage, a network service, cloud communication, a middleware
service, a domain name service, a security service, a content delivery network (CDN), big data, and
an Al platform. This is not limited thereto.

[0042] Based on the above full platform login system and an account login principle, this
embodiment of this application provides a full platform login solution, and the full platform login
solution may be performed by any computer device in the above full platform login system. The
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account login principle may be shown in FIG. 1d: when a user intends to log in to a target
application, the target application may request login entry information related to a login platform of
the target application for an application server. Correspondingly, the application server may return
the login entry information of the login platform corresponding to a target operating system of the

target application.

[0043] For example, the target operating system of the target application is the Android
system, and therefore the application server returns login entry information of a login platform
corresponding to the Android system. The target operating system of the target application is the
I0S system, and therefore the application server returns login entry information of a login platform
corresponding to the 10S system. Based on the account login principle, the general principle of the

full platform login solution provided in this embodiment of this application is as follows:

[0044] By starting from a system bottom layer of the target operating system (such as the
Android system) of the target application, and deeply analyzing different policies for identifying a
running environment of the target application in the target operating system (such as the Android
system), a discrimination feature used (such as an environment identification parameter) for
identifying of the running environment of the target application and an environment identification
technology for identifying the running environment of the target application based on the

discrimination feature are designed and developed.

[0045] When the user intends to log in to the target application, a computer device may first
identify, by using the environment identification technology, the running environment of the target
application according to the discrimination feature (such as the environment identification
parameter), and intercept, after identifying that the running environment is a target environment, a
network request transmitted by the target application to the application server in a manner of a hook
function, and tentatively transmit a hooked request to the application server, to cause the application
server to return login entry information of login platforms of a plurality of operating systems, as

shown in FIG. le.

[0046] Alternatively, special login logic for the target application may be set in the
application server, so that the application server may identify, by using the environment
identification technology after a network request from the target application is received, the running
environment of the target application according to the discrimination feature (such as the
environment identification parameter), and directly return login entry information of login platforms
of a plurality of operating systems after identifying that the running environment is a target

environment. After the login entry information of the login platforms of the plurality of operating
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systems is obtained, the computer device may provide the user with login entries of full platforms
based on the login entry information, to enable the user to select login entries corresponding to
different operating systems for application login according to an own requirement.

[0047] It can be learned that, the full platform login solution provided in this embodiment of

this application has the following beneficial effects.

[0048] (1) An application login operation of the user is not limited by the target operating
system of the target application. The user may select a login entry corresponding to any operating
system for application login according to the own requirement, which can effectively improve the

user viscosity of the target application.

[0049] Particularly, for a user who already has an application account of an associated
application related to the target application, the associated application herein is an application that is
installed and run on another operating system and provides service services the same as those of the
target application. For example, if the target application is a game application that is installed in the
Android system and provides relevant services related to a game a, the associated application may
be a game application that is installed and run on the 10S system and provides relevant services

related to the game a.

[0050] By using such a full platform login manner, the user can directly use the application
account of the associated application to log in to the target application in the target operating system
without re-establishing an application account of the target application, which can effectively
realize seamless connection of application accounts. In this way, the target application can
continuously provide the user with service services according to historical behavior data (such as
historical game data) of the user obtained through the application account of the associated
application, thereby effectively realizing exchange of account data, and bringing greater
convenience and better application usage experience to the user. Moreover, other users of other
operating systems can also be attracted to use the target application, thereby further improving the

user viscosity of the target application.

[0051] (2) The whole solution is implemented through programming of a standard
application programming interface (API) of the operating system, code content is not hard-coded,
and transformation logic of the application server does not involve hard coding. The so-called hard
coding is a software development practice of directly embedding data into source code of a program
or another executable object. Moreover, the code content involved in the whole solution has no

policy bound to a specified platform or device. Therefore, the technical implementation of the



whole solution can be loosely coupled with the device that executes the solution, and does not need
to be executed in a specified platform or device.

[0052] That is to say, the full platform login solution provided in this embodiment of this
application is applicable to various scenarios such as a terminal device, an operating system

simulator (such as an Android simulator), and a cloud game, and has the universality.

[0053] In addition, the code content involved in the whole solution has undergone various
security checks, and the code content has been subjected to a code review, thereby effectively
ensuring the reliability of the scheme implementation. Moreover, the solution does not change
service service logic of the target application, and therefore the service content of the target
application is not affected.

[0054] Based on the relevant description of the above full platform login solution, an
embodiment of this application provides a data processing method. The data processing method
may be performed by any computer device in the above full platform login system. When a target
application is a non-cloud game application, the computer device is a terminal device, for example,
the terminal device of the game client 12 in FIG. 1a, FIG. 1b, and FIG. 1c. When the target
application is a cloud game application, the computer device may be, for example, the edge server
11in FIG. 1a, FIG. 1b, and FIG. 1c. Referring to FIG. 2, the data processing method may include
the following steps S201 to S204.

[0055] S201. Obtain, in response to a login trigger event for a target application, an
environment identification parameter used for identifying a running environment of the target
application.

[0056] It can be learned from the above that, the target application may be a cloud game

application in a cloud game system, an ordinary game application, a multimedia playback
application, or the like.

[0057] When the target application is the cloud game application in the cloud game system,
the target application may be run on a target operating system corresponding to a target container,
and the target container is any system container deployed in any edge server in the cloud game
system. In this case, the login trigger event may include: an event that a game enabling request

transmitted by a target game client connected to the target container is received.

[0058] When the target application is the ordinary game application, the multimedia
playback application, or another non-cloud game application, the target application may provide a

login trigger assembly in an application interface, to enable a user to subsequently perform a login



operation. In this case, the login trigger event may include: an event of detecting that the login
trigger assembly in the application interface of the target application is triggered, and the like.

[0059] When the login trigger event of the target application is detected, the environment
identification parameter used for identifying the running environment of the target application may
be obtained. Specifically, the environment identification parameter may include at least one of the
following: a customized attribute related to the target application, or a system attribute of a target

operating system.

[0060] The customized attribute is an attribute added in system source code according to
product characteristics of the target application; and may include, but is not limited to: an
application name of the target application, an application version number, an application data
amount (namely, an internal memory amount required by the target application), and an application
category to which the target application belongs. The application category herein may include, but
is not limited to: a game type, a social type, a video and audio playback type, a news type, and the
like. The game type may be further divided into a cloud game type, a mobile game type, and a client
game type, and the like. The so-called mobile game is a game run on a mobile terminal device such
as a mobile phone or a tablet computer, and the client game is a game run on a terminal device such

as a desktop computer.

[0061] The system attribute of the target operating system may include, but is not limited to:
a device name of a computer device of the target operating system, a baseband name, a version
number of an open graphics library used by the target operating system, system compilation
information, an international mobile equipment identity code, a device 1D, a media access control
address, and the like. The target operating system is an operating system on which the target

application is installed and run.

[0062] S202. Obtain, according to the environment identification parameter, a login entry

information set related to the target application from an application server.

[0063] The login entry information set is obtained after it is identified that the running
environment of the target application is a target environment according to the environment
identification parameter. The target environment herein may be set according to actual service
requirements, for example, the target environment may be set as a cloud game environment or an

Android running environment, or the like.

[0064] The login entry information set may include login entry information of login

platforms of at least two operating systems. The at least two operating systems may include the



target operating system of the target application, or may not include the target operating system.
This is not limited thereto. There may be one or more login platforms in each operating system, and
login entry information of each login platform is used for indicating that the application server
allows to draw login entry options of the login platform. During specific implementation, step S202
may at least include the following two implementations:

[0065] In an implementation, the computer device may obtain the login entry information
set from the application server by using a manner of hooking a request transmitted by the target
application to the application server and transmitting a hooked and modified request to the
application server. Specifically, the computer device may identify the running environment of the
target application according to the environment identification parameter; and intercept, when an
identification result indicates that the running environment is the target environment, a network
login request transmitted by the target application to the application server, where the network login
request is used for requesting the application server to return login entry information of a login
platform of the target operating system. After the network login request is successfully intercepted,
the computer device may simultaneously transmit network requests corresponding to the at least
two operating systems to the application server, to request the application server to simultaneously
return the login entry information of the login platforms of the at least two operating systems; and
then receive the login entry information of the login platforms of the at least two operating systems

returned by the application server.

[0066] In this implementation, by using a manner of intercepting the initial network login
request and transmitting the network requests corresponding to the at least two operating systems,
the login entry information of the login platforms corresponding to the at least two operating
systems is simultaneously obtained from the application server, and there is no need to modify code
logic on the application server side, thereby effectively saving processing costs.

[0067] In still another implementation, special login logic for the target application may also
be set in the application server, to cause the application server to directly return login entry
information of login platforms of a plurality of operating systems after identifying that the running
environment of the target application is the target environment. Specifically, the computer device
may transmit an information obtaining request carrying the environment identification parameter to
the application server, to request the application server to identify the running environment of the
target application according to the environment identification parameter, and return the login entry

information set after an identification result indicates that the running environment is the target
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environment. Then, the computer device may receive the login entry information set of the returned

by the application server.

[0068] In this implementation, by using a manner of setting the special login logic in the
application server and transmitting the information obtaining request to the application server, the
login entry information set is obtained from the application server, and the computer device does
not need to simultaneously transmit a plurality of network requests, thereby effectively saving
computing resources of the computer device. Moreover, a situation in which the plurality of
network requests cannot simultaneously reach the application server due to a network delay,
network congestion, or the like so that login entry information corresponding to each operating
system cannot be simultaneously obtained can be avoided, thereby effectively improving the

obtaining timeliness of the login entry information.

[0069] S203. Render login entry options of the login platforms of the at least two operating

systems according to login entry information in the login entry information set.
[0070] S204. Display rendered login entry options in a user interface.

[0071] In steps S203 to S204, rendering instructions used for rendering login entry options
of login platforms of operating systems may be obtained according to the login entry information of
the login platforms of the operating systems included in the login information set, and the login
entry options of the login platforms of the operating systems may be separately rendered according
to the obtained rendering instructions. Then, the rendered login entry options are displayed in the

user interface.

[0072] It can be learned from the above that, when the target application is the non-cloud
game application, the computer device is the terminal device. Therefore, in this case, the computer
device may directly display the rendered login entry options in the user interface (the application
interface of the target application).

[0073] When the target application is the cloud game application, the computer device is an
edge server in the cloud game system, and the target application is run on a target operating system
corresponding to a target container in the edge server. Therefore, in this case, the computer device
may transmit the rendered login entry options to a target game client through the target container, to
cause the target game client to display the login entry options in the user interface (an application

interface of the target game client).

[0074] For example, the target application is set as a cloud game application. As shown in

FIG. 3, an interface displaying login entry options is shown as 310, and a rendered login entry

11



option 311 includes a plurality of login entry options of a plurality of social applications in a first
operating system (such as the Android system) and a second operating system (such as the 10S
system), where the social applications respectively include the WeChat application and the QQ

application.

[0075] In this embodiment of this application, an environment identification parameter used
for identifying a running environment of a target application may be obtained in response to a login
trigger event for the target application; a login entry information set related to the target application
may be obtained from an application server according to the environment identification parameter,
where the login entry information set includes login entry information of login platforms of at least
two operating systems; and then, a user may be provided with login entry options of the login
platforms of the at least two operating systems according to login entry information in the login
entry information set. In this way, the user can select login entries corresponding to different
operating systems for application login according to an own requirement, thereby improving the
user viscosity of the target application. Moreover, because this processing manner can realize that
an application login operation of the user is not limited by a target operating system of the target
application, other users of other operating systems can also be attracted to use the target application,
thereby further improving the user viscosity of the target application. In addition, because the login
entry information set is obtained after it is identified that the running environment of the target
application is a target environment according to the environment identification parameter, the

reliability and security of the login entry information set can also be effectively improved.

[0076] FIG. 4 is a schematic flowchart of another data processing method according to an
embodiment of this application. The data processing method may be performed by the above
computer device. When a target application is a non-cloud game application, the computer device is
a terminal device, for example, the terminal device of the game client 12 in FIG. 1a, FIG. 1b, and
FIG. 1c. When the target application is a cloud game application, the computer device may be, for
example, the edge server 11 in FIG. 1a, FIG. 1b, and FIG. 1c. In this embodiment of this
application, a manner of obtaining a login entry information set by modifying code logic of an
application server is mainly used as an example for description. Referring to FIG. 4, the data

processing method may include the following steps S401 to S407.
[0077] S401. Detect an information transmission capability of the application server.

[0078] In this embodiment of this application, to ensure that the application server may
simultaneously return login entry information of login platforms of at least two operating systems,

the information transmission capability of the application server may be pre-detected, where the
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information transmission capability herein is used for representing a capability that the application
server simultaneously transmits the login entry information of the login platforms of the at least two
operating systems. The target application generally transmits an initial network request to the
application server through a socket, to cause the application server to return corresponding response
information (such as login entry information corresponding to a target operating system) after
parsing the initial network request. Therefore, when the information transmission capability of the
application server is detected, after it is identified that a running environment of the target
application is a target environment according to the environment identification parameter, historical
interaction data between the target application and the application server may be captured by a
packet capturing tool, and a service address of the application server and a service port

corresponding to the application server are obtained from the historical interaction data.

[0079] After the information is obtained, the initial network request transmitted by the target
application to the application server may be intercepted and modified at a system bottom layer of
the target operating system, to change the initial network request related to the target operating
system to network requests related to the at least two operating systems, and continuously transmit
the changed requests to the application server. In this way, whether the application server has the

information transmission capability is determined according to a return result of the application

server.
[0080] Based on this, a specific implementation of step S401 may be as follows:
[0081] First, an environment identification parameter may be obtained, and the environment

identification parameter may include at least one of the following: a customized attribute related to

the target application, or a system attribute of the target operating system.

[0082] For the customized attribute in the environment identification parameter, the
customized attribute of the target application may be pre-added in an attribute file involved in
system source code. As shown in FIG. 5a, the attribute file may include any one of the following: a
/default.prop file, a /system/build.prop file, a /vendor/ build.prop file, a /vendor/<file>.mk file, or
the like.

[0083] For example, if the target application is set as the cloud game application, and a
name of the cloud game application is GameMatrix, a customized attribute of
ro.device.gamematrix=1 may be set in the attribute file. In this way, when the customized attribute
in the environment identification parameter is obtained, if the attribute file has been compiled and

run, the customized attribute may be directly read through an attribute read command. If the
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attribute file is not compiled and run, the attribute file may be first compiled, and then the
customized attribute may be read through an attribute read command.

[0084] The attribute read command is a command used for reading an attribute, such as a
getprop command or an adb command in the getprop command. The getprop command may include

code segments shown in a left side figure of FIG. 5b.

[0085] Similarly, for the system attribute in the environment identification parameter, the
system attribute may also be read by invoking an attribute read command. Alternatively, the system
attribute is read by invoking a target API, where the target API is an APl used for reading an

attribute. The target API may include code segments shown in a right side figure of FIG. 5b.

[0086] Then, the computer device may identify the running environment of the target
application according to the environment identification parameter; intercept, when an identification
result indicates that the running environment is the target environment, the initial network request
transmitted by the target application to the application server, where the initial network request is
used for requesting the application server to return login entry information of a login platform of the
target operating system; simultaneously transmit the network requests corresponding to the at least
two operating systems to the application server, to request the application server to simultaneously
return the login entry information of the login platforms of the at least two operating systems; and
determine, when the login entry information of the login platforms of the at least two operating

systems is received, that the application server has the information transmission capability.

[0087] A specific implementation of the identifying the running environment of the target

application according to the environment identification parameter is as follows:

[0088] First, an eigenvalue operation may be performed on the environment identification
parameter, to obtain a target eigenvalue. Specifically, if the environment identification parameter
includes the customized attribute or the system attribute, the eigenvalue operation may be directly
performed on the customized attribute or the system attribute, to obtain the target eigenvalue. If the
environment identification parameter includes the customized attribute and the system attribute, a
byte array may be first constructed by using the customized attribute and the system attribute, and
then an eigenvalue operation is performed on the byte array, to obtain the target eigenvalue, as
shown in FIG. 5c.

[0089] The eigenvalue operation includes at least one of the following: a hash operation, a
message-digest operation, an attribute obfuscation operation, or an encryption operation. The so-

called message-digest operation is an operation performed by using a message-digest algorithm, and
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the message-digest algorithm may include, but is not limited to: MD5 message-digest algorithm
(MD5), MD4, and the like.

[0090] The attribute obfuscation operation is an operation of adding another attribute used
for obfuscating the customized attribute or the system attribute in the environment identification
parameter, or an operation of adding another attribute used for obfuscating the customized attribute
or the system attribute in the environment identification parameter and performing compression

processing on the added environment identification parameter.

[0091] When the eigenvalue operation includes at least two operations, the operations may
be successively performed, to improve the security. For example, the encryption operation may be
first performed on the byte array, and then the message-digest operation may be performed on a

ciphertext obtained through the encryption operation, and the like.

[0092] In addition, the computer device may further obtain a reference eigenvalue, where
the reference eigenvalue may be stored in a target node in the target operating system, or stored in
the application server. The reference eigenvalue is stored in the application server, which can
prevent the reference eigenvalue form being maliciously tampered to a certain extent, thereby
effectively improving the reliability of the reference eigenvalue. After the reference eigenvalue and
the target eigenvalue are obtained, the reference eigenvalue and the target eigenvalue may be
compared. When the target eigenvalue matches the reference eigenvalue, it may be determined that
the running environment of the target application is the target environment; and when the target
eigenvalue does not match the reference eigenvalue, it may be determined that the running

environment of the target application is not the target environment.

[0093] To improve the convenience of environment identification, identification logic
involved in the above step of identifying the running environment of the target application
according to the environment identification parameter may be further written into a system software
development kit (SDK) and invoked by the target application or the computer device in the form of

a jar package or aar package, to implement environment identification.

[0094] Moreover, when the environment identification parameter includes the customized
attribute and the system attribute, the specific implementation of the identifying the running
environment of the target application according to the environment identification parameter may be

together shown in FIG. 5c.

[0095] Because this implementation identifies the running environment by combining the

system attribute and the customized attribute, even if some illegal individuals change an own
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system attribute by imitating the target operating system so that the modified system attribute is the
same as the system attribute of the target operating system, a situation in which a running
environment imitated by the illegal individuals is mistakenly identified as the target environment
can also be avoided due to a special customized attribute, thereby effectively improving the
reliability and accuracy of environment identification.

[0096] S402. Notify, when a detection result indicates that the application server has the

information transmission capability, the application server to change code logic.

[0097] During specific implementation, when the detection result indicates that the
application server has the information transmission capability, cooperation and consultation may be
performed with a vendor corresponding to the application server. After the consultation is finished,
a technical personnel may be notified to change the code logic of the application server.
Correspondingly, the application server may change the own code logic in response to a code
modification operation of the technical personnel. The changed code logic is used for indicating:
returning the login entry information set related to the target application after identifying that the

running environment of the target application is the target environment.

[0098] S403. Obtain, in response to a login trigger event for a target application, an
environment identification parameter used for identifying a running environment of the target
application.

[0099] S404. Transmit an information obtaining request carrying the environment

identification parameter to the application server, to request the application server to identify the
running environment of the target application according to the environment identification
parameter, and return the login entry information set after an identification result indicates that the

running environment is the target environment.

[0100] S405. Receive the login entry information set returned by the application server, the
login entry information set including the login entry information of the login platforms of the at

least two operating systems.

[0101] S406. Render login entry options of the login platforms of the at least two operating

systems according to login entry information in the login entry information set.
[0102] S407. Display rendered login entry options in a user interface.

[0103] In this embodiment of this application, an environment identification parameter used
for identifying a running environment of a target application may be obtained in response to a login
trigger event for the target application; a login entry information set related to the target application
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may be obtained from an application server according to the environment identification parameter,
where the login entry information set includes login entry information of login platforms of at least
two operating systems; and then, a user may be provided with login entry options of the login
platforms of the at least two operating systems according to login entry information in the login
entry information set. In this way, the user can select login entries corresponding to different
operating systems for application login according to an own requirement, thereby improving the
user viscosity of the target application. Moreover, because this processing manner can realize that
an application login operation of the user is not limited by a target operating system of the target
application, other users of other operating systems can also be attracted to use the target application,
thereby further improving the user viscosity of the target application. In addition, because the login
entry information set is obtained after it is identified that the running environment of the target
application is a target environment according to the environment identification parameter, the

reliability and security of the login entry information set can also be effectively improved.

[0104] Based on the description of the embodiments of the data processing method, an
embodiment of this application further discloses a data processing apparatus. The data processing
apparatus may be a computer program (including program code) run on the above computer device.
The data processing apparatus may perform the method shown in FIG. 2 or FIG. 4. Referring to

FIG. 6, the data processing apparatus may run the following units:

[0105] an obtaining unit 601, configured to obtain, in response to a login trigger event for a
target application, an environment identification parameter used for identifying a running
environment of the target application;

[0106] the obtaining unit 601, configured to obtain, according to the environment
identification parameter, a login entry information set related to the target application from an
application server, the login entry information set including login entry information of login

platforms of at least two operating systems;

[0107] a rendering unit 602, configured to render login entry options of the login platforms
of the at least two operating systems according to login entry information in the login entry

information set; and

[0108] a display unit 603, configured to display rendered login entry options in a user
interface.
[0109] In an implementation, the environment identification parameter includes at least one

of the following: a customized attribute related to the target application, or a system attribute of a
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target operating system, where the target operating system is an operating system on which the
target application is installed and run.

[0110] In still another implementation, during the obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an

application server, the obtaining unit 601 may be specifically configured to:

[0111] identify the running environment of the target application according to the

environment identification parameter;

[0112] intercept, when an identification result indicates that the running environment is a
target environment, a network login request transmitted by the target application to the application
server, where the network login request is used for requesting the application server to return login

entry information of a login platform of the target operating system;

[0113] simultaneously transmit network requests corresponding to the at least two operating
systems to the application server, to request the application server to simultaneously return the login

entry information of the login platforms of the at least two operating systems; and

[0114] receive the login entry information of the login platforms of the at least two
operating systems returned by the application server.

[0115] In still another implementation, during the obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an

application server, the obtaining unit 601 may be specifically configured to:

[0116] transmit an information obtaining request carrying the environment identification
parameter to the application server, to request the application server to identify the running
environment of the target application according to the environment identification parameter, and
return the login entry information set after an identification result indicates that the running

environment is a target environment; and
[0117] receive the login entry information set returned by the application server.

[0118] In still another implementation, before the obtaining, in response to a login trigger
event for a target application, an environment identification parameter used for identifying a

running environment of the target application, the obtaining unit 601 may be further configured to:

[0119] detect an information transmission capability of the application server, where the

information transmission capability is used for representing a capability that the application server
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simultaneously transmits the login entry information of the login platforms of the at least two
operating systems; and

[0120] notify, when a detection result indicates that the application server has the
information transmission capability, the application server to change code logic, where the changed
code logic is used for indicating: returning the login entry information set after identifying that the

running environment of the target application is the target environment.

[0121] In still another implementation, during the detecting an information transmission

capability of the application server, the obtaining unit 601 may be specifically configured to:

[0122] obtain the environment identification parameter, and identifying, according to the

environment identification parameter, the running environment of the target application;

[0123] intercept, when an identification result indicates that the running environment is the
target environment, an initial network request transmitted by the target application to the application
server, where the initial network request is used for requesting the application server to return login

entry information of a login platform of the target operating system;

[0124] simultaneously transmit network requests corresponding to the at least two operating
systems to the application server, to request the application server to simultaneously return the login

entry information of the login platforms of the at least two operating systems; and

[0125] determine, when the login entry information of the login platforms of the at least two
operating systems is received, that the application server has the information transmission
capability.

[0126] In still another implementation, during the identifying the running environment of
the target application according to the environment identification parameter, the obtaining unit 601

may be specifically configured to:

[0127] perform an eigenvalue operation on the environment identification parameter, to

obtain a target eigenvalue;
[0128] obtain a reference eigenvalue; and

[0129] determine, when the target eigenvalue matches the reference eigenvalue, that the
running environment of the target application is the target environment; and determine, when the
target eigenvalue does not match the reference eigenvalue, that the running environment of the

target application is not the target environment.

19



[0130] In still another implementation, the reference eigenvalue is stored in a target node in
the target operating system, or stored in the application server.

[0131] In still another implementation, the environment identification parameter includes
the customized attribute and the system attribute; and during the performing an eigenvalue
operation on the environment identification parameter, to obtain a target eigenvalue, the obtaining

unit 601 may be specifically configured to:

[0132] construct a byte array by using the customized attribute and the system attribute; and
[0133] perform an eigenvalue operation on the byte array, to obtain the target eigenvalue.
[0134] In still another implementation, the eigenvalue operation includes at least one of the

following: a hash operation, a message-digest operation, an attribute obfuscation operation, or an

encryption operation.

[0135] In still another implementation, the target application is a cloud game application in
a cloud game system, the application server is a game server corresponding to the cloud game

application, and the target environment is a cloud game environment;

[0136] the cloud game system includes at least one edge server and a plurality of game
clients; at least one system container is deployed in each edge server, and each system container is
connected to a game client in at least one user terminal; and the each system container is configured
to run one or more game applications, and in a process of running any game application, the each
system container transmits a game picture of the any game application to the game client to which

the system container is connected for display, where

[0137] the target application runs in a target operating system corresponding to a target
container, and the target container is any system container deployed in any edge server in the cloud
game system; the login trigger event includes: an event that a game enabling request transmitted by
a target game client connected to the target container is received; and the displaying rendered login
entry options in a user interface includes: transmitting, through the target container, the rendered
login entry options to the target game client, to cause the target game client to display the login

entry options in the user interface.

[0138] According to an embodiment of this application, the steps involved in the method
shown in FIG. 2 or FIG. 4 may be performed by the units of the data processing apparatus shown in
FIG. 6. For example, steps S201 and S202 shown in FIG. 2 may be performed by the obtaining unit
601 shown in FIG. 6, step S203 may be performed by the rendering unit 602 shown in FIG. 6, and
step S204 may be performed by the display unit shown in FIG 6. In another example, steps S401 to
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S405 shown in FIG. 4 may be performed by the obtaining unit 601 shown in FIG. 6, step S406 may
be performed by the rendering unit 602 shown in FIG. 6, and step S407 may be performed by the
display unit shown in FIG 6.

[0139] According to another embodiment of this application, the units of the data processing
apparatus shown in FIG. 6 may be separately or wholly combined into one or several other units, or
one (or more) of the units may further be divided into a plurality of units of smaller functions. In
this way, same operations may be implemented, and the implementation of the technical effects of
the embodiments of this application is not affected. The foregoing units are divided based on logical
functions. In an actual application, a function of one unit may also be implemented by multiple
units, or functions of multiple units are implemented by one unit. In another embodiment of this
application, the data processing apparatus may also include other units. In an actual application, the
functions may also be cooperatively implemented by other units and may be cooperatively

implemented by a plurality of units.

[0140] According to another embodiment of this application, a computer program
(including program code) that can perform the steps in the corresponding method shown in FIG. 2
or FIG. 4 may be run on a general computing device, such as a computer, which includes processing
elements and storage elements such as a central processing unit (CPU), a random access memory
(RAM), and a read-only memory (ROM), to construct the data processing apparatus shown in FIG.
6 and implement the data processing method in the embodiments of this application. The computer
program may be recorded in, for example, a computer readable recording medium, and may be
loaded into the foregoing computing device by using the computer readable recording medium, and

run on the computing device.

[0141] In this embodiment of this application, an environment identification parameter used
for identifying a running environment of a target application may be obtained in response to a login
trigger event for the target application; a login entry information set related to the target application
may be obtained from an application server according to the environment identification parameter,
where the login entry information set includes login entry information of login platforms of at least
two operating systems; and then, a user may be provided with login entry options of the login
platforms of the at least two operating systems according to login entry information in the login
entry information set. In this way, the user can select login entries corresponding to different
operating systems for application login according to an own requirement, thereby improving the
user viscosity of the target application. Moreover, because this processing manner can realize that
an application login operation of the user is not limited by a target operating system of the target
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application, other users of other operating systems can also be attracted to use the target application,
thereby further improving the user viscosity of the target application. In addition, because the login
entry information set is obtained after it is identified that the running environment of the target
application is a target environment according to the environment identification parameter, the

reliability and security of the login entry information set can also be effectively improved.

[0142] Based on the descriptions of the foregoing method embodiments and apparatus
embodiments, an embodiment of this application further provides a computer device. Referring to
FIG. 7, the computer device includes at least a processor 701, an input interface 702, an output
interface 703, and a computer storage medium 704. The processor 701, the input interface 702, the
output interface 703, and the computer storage medium 704 in the computer device may be

connected by using a bus or in another manner.

[0143] The computer storage medium 704 may be stored in a memory of the computer
device. The computer storage medium 704 is configured to store a computer program. The
computer program includes program instructions. The processor 701 is configured to execute the
program instructions stored in the computer storage medium 704. The processor 701 (or referred to
as a central processing unit (CPU)) is a computing core and a control core of the computer device,

is adapted to implement one or more instructions, and is specifically adapted to load and execute the
one or more instructions to implement a corresponding method procedure or a corresponding

function.

[0144] In an embodiment, the processor 701 in this embodiment of this application may be
configured to implement a series of data processing, specifically including: obtaining, in response to
a login trigger event for a target application, an environment identification parameter used for
identifying a running environment of the target application; obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an
application server, the login entry information set including login entry information of login
platforms of at least two operating systems; rendering login entry options of the login platforms of
the at least two operating systems according to login entry information in the login entry

information set; and displaying rendered login entry options in a user interface, and the like.

[0145] An embodiment of this application further provides a computer storage medium, and
the computer storage medium is a memory device in a computer device and is configured to store
programs and data. It may be understood that the computer storage medium herein may include an
internal storage medium of the computer device and certainly may also include an extended storage

medium supported by the computer device. The computer storage medium provides storage space,
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and the storage space stores an operating system of the computer device. In addition, the storage
space further stores one or more instructions adapted to be loaded and executed by the processor
701. The instructions may be one or more computer programs (including program code). The
computer storage medium herein may be a high-speed RAM memory, or may be a non-volatile
memory such as at least one magnetic disk storage. Optionally, the computer storage medium may
be at least one computer storage medium far away from the foregoing processor.

[0146] In another embodiment, the processor 701 may load and execute one or more
instructions stored in the computer storage medium, to implement corresponding steps of methods
in the above embodiments related to the data processing method. During specific implementation,
the one or more instructions in the computer storage medium are loaded by the processor 701 to

perform the following steps:

[0147] obtaining, in response to a login trigger event for a target application, an
environment identification parameter used for identifying a running environment of the target

application;

[0148] obtaining, according to the environment identification parameter, a login entry
information set related to the target application from an application server, the login entry
information set including login entry information of login platforms of at least two operating
systems;

[0149] rendering login entry options of the login platforms of the at least two operating

systems according to login entry information in the login entry information set; and
[0150] displaying rendered login entry options in a user interface.

[0151] In an implementation, the environment identification parameter includes at least one
of the following: a customized attribute related to the target application, or a system attribute of a
target operating system, where the target operating system is an operating system on which the
target application is installed and run.

[0152] In still another implementation, during the obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an
application server, the one or more instructions may be loaded by the processor 701 to perform the

following steps:

[0153] identifying the running environment of the target application according to the

environment identification parameter;
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[0154] intercepting, when an identification result indicates that the running environment is a
target environment, a network login request transmitted by the target application to the application
server, where the network login request is used for requesting the application server to return login

entry information of a login platform of the target operating system;

[0155] simultaneously transmitting network requests corresponding to the at least two
operating systems to the application server, to request the application server to simultaneously

return the login entry information of the login platforms of the at least two operating systems; and

[0156] receiving the login entry information of the login platforms of the at least two

operating systems returned by the application server.

[0157] In still another implementation, during the obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an
application server, the one or more instructions may be loaded by the processor 701 to perform the

following steps:

[0158] transmitting an information obtaining request carrying the environment identification
parameter to the application server, to request the application server to identify the running
environment of the target application according to the environment identification parameter, and
return the login entry information set after an identification result indicates that the running

environment is a target environment; and
[0159] receiving the login entry information set returned by the application server.

[0160] In still another implementation, before the obtaining, in response to a login trigger
event for a target application, an environment identification parameter used for identifying a
running environment of the target application, the one or more instructions may be further loaded

by the processor 701 to perform the following steps:

[0161] detecting an information transmission capability of the application server, where the
information transmission capability is used for representing a capability that the application server
simultaneously transmits the login entry information of the login platforms of the at least two

operating systems; and

[0162] notifying, when a detection result indicates that the application server has the
information transmission capability, the application server to change code logic, where the changed
code logic is used for indicating: returning the login entry information set after identifying that the

running environment of the target application is the target environment.
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[0163] In still another implementation, during the detecting an information transmission
capability of the application server, the one or more instructions may be further loaded by the

processor 701 to perform the following steps:

[0164] obtaining the environment identification parameter, and identifying, according to the

environment identification parameter, the running environment of the target application;

[0165] intercepting, when an identification result indicates that the running environment is
the target environment, an initial network request transmitted by the target application to the
application server, where the initial network request is used for requesting the application server to

return login entry information of a login platform of the target operating system;

[0166] simultaneously transmitting network requests corresponding to the at least two
operating systems to the application server, to request the application server to simultaneously

return the login entry information of the login platforms of the at least two operating systems; and

[0167] determining, when the login entry information of the login platforms of the at least
two operating systems is received, that the application server has the information transmission

capability.

[0168] In still another implementation, during the identifying the running environment of
the target application according to the environment identification parameter, the one or more

instructions may be loaded by the processor 701 to perform the following steps:

[0169] performing an eigenvalue operation on the environment identification parameter, to

obtain a target eigenvalue;
[0170] obtaining a reference eigenvalue; and

[0171] determining, when the target eigenvalue matches the reference eigenvalue, that the
running environment of the target application is the target environment; and determining, when the
target eigenvalue does not match the reference eigenvalue, that the running environment of the

target application is not the target environment.

[0172] In still another implementation, the reference eigenvalue is stored in a target node in

the target operating system, or stored in the application server.

[0173] In still another implementation, the environment identification parameter includes
the customized attribute and the system attribute; and during the performing an eigenvalue
operation on the environment identification parameter, to obtain a target eigenvalue, the one or

more instructions may be loaded by the processor 701 to perform the following steps:
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[0174] constructing a byte array by using the customized attribute and the system attribute;

and
[0175] performing an eigenvalue operation byte array, to obtain the target eigenvalue.
[0176] In still another implementation, the eigenvalue operation includes at least one of the

following: a hash operation, a message-digest operation, an attribute obfuscation operation, or an

encryption operation.

[0177] In still another implementation, the target application is a cloud game application in
a cloud game system, the application server is a game server corresponding to the cloud game

application, and the target environment is a cloud game environment;

[0178] the cloud game system includes at least one edge server and a plurality of game
clients; at least one system container is deployed in each edge server, and each system container is
connected to a game client in at least one user terminal; and the each system container is configured
to run one or more game applications, and in a process of running any game application, the each
system container transmits a game picture of the any game application to the game client to which

the system container is connected for display, where

[0179] the target application runs in a target operating system corresponding to a target
container, and the target container is any system container deployed in any edge server in the cloud
game system; the login trigger event includes: an event that a game enabling request transmitted by
a target game client connected to the target container is received; and the displaying rendered login
entry options in a user interface includes: transmitting, through the target container, the rendered
login entry options to the target game client, to cause the target game client to display the login

entry options in the user interface.

[0180] In this embodiment of this application, an environment identification parameter used
for identifying a running environment of a target application may be obtained in response to a login
trigger event for the target application; a login entry information set related to the target application
may be obtained from an application server according to the environment identification parameter,
where the login entry information set includes login entry information of login platforms of at least
two operating systems; and then, a user may be provided with login entry options of the login
platforms of the at least two operating systems according to login entry information in the login
entry information set. In this way, the user can select login entries corresponding to different
operating systems for application login according to an own requirement, thereby improving the

user viscosity of the target application. Moreover, because this processing manner can realize that
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an application login operation of the user is not limited by a target operating system of the target
application, other users of other operating systems can also be attracted to use the target application,
thereby further improving the user viscosity of the target application. In addition, because the login
entry information set is obtained after it is identified that the running environment of the target
application is a target environment according to the environment identification parameter, the
reliability and security of the login entry information set can also be effectively improved.

[0181] According to an aspect of this application, a computer program product or a
computer program is further provided, the computer program product or the computer program
including computer instructions, the computer instructions being stored in a computer-readable
storage medium. A processor of a computer device reads the computer instructions from the
computer-readable storage medium, and the processor executes the computer instructions, to cause
the computer device to perform the method provided in the various optional implementations of the

embodiment aspects of the data processing method shown in FIG. 2 or FIG. 4.

[0182] It is to be understood that, the description disclosed above is merely exemplary
embodiments of this application, and certainly is not intended to limit the scope of the claims of this
application. Therefore, equivalent variations made according to the claims of this application shall

fall within the scope of this application.
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CLAIMS

What is claimed is:

1. A data processing method, performed by a computer device, the method comprising:

obtaining, in response to a login trigger event for a target application, an environment

identification parameter used for identifying a running environment of the target application;

obtaining, according to the environment identification parameter, a login entry information set
related to the target application from an application server, the login entry information set
comprising login entry information of login platforms of at least two operating systems;

rendering login entry options of the login platforms of the at least two operating systems

according to login entry information in the login entry information set; and
displaying rendered login entry options in a user interface.

2. The method according to claim 1, wherein the environment identification parameter
comprises at least one of the following: a customized attribute related to the target application, or a

system attribute of a target operating system, wherein

the target operating system is an operating system on which the target application is installed

and run.

3. The method according to claim 2, wherein the obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an

application server comprises:

identifying the running environment of the target application according to the environment

identification parameter;

intercepting, when an identification result indicates that the running environment is a target
environment, a network login request transmitted by the target application to the application server,
wherein the network login request is used for requesting the application server to return login entry

information of a login platform of the target operating system;

simultaneously transmitting network requests corresponding to the at least two operating
systems to the application server, to request the application server to simultaneously return the login

entry information of the login platforms of the at least two operating systems; and

receiving the login entry information of the login platforms of the at least two operating

systems returned by the application server.
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4. The method according to claim 2, wherein the obtaining, according to the environment
identification parameter, a login entry information set related to the target application from an

application server comprises:

transmitting an information obtaining request carrying the environment identification
parameter to the application server, to request the application server to identify the running
environment of the target application according to the environment identification parameter, and
return the login entry information set after an identification result indicates that the running

environment is a target environment; and
receiving the login entry information set returned by the application server.

5. The method according to claim 4, wherein before the obtaining, in response to a login
trigger event for a target application, an environment identification parameter used for identifying a

running environment of the target application, the method further comprises:

detecting an information transmission capability of the application server, wherein the
information transmission capability is used for representing a capability that the application server
simultaneously transmits the login entry information of the login platforms of the at least two

operating systems; and

notifying, when a detection result indicates that the application server has the information
transmission capability, the application server to change code logic, wherein the changed code logic
is used for indicating: returning the login entry information set after identifying that the running

environment of the target application is the target environment.

6. The method according to claim 5, wherein the detecting an information transmission

capability of the application server comprises:

obtaining the environment identification parameter, and identifying, according to the

environment identification parameter, the running environment of the target application;

intercepting, when an identification result indicates that the running environment is the target
environment, an initial network request transmitted by the target application to the application
server, wherein the initial network request is used for requesting the application server to return

login entry information of a login platform of the target operating system;

simultaneously transmitting network requests corresponding to the at least two operating
systems to the application server, to request the application server to simultaneously return the login
entry information of the login platforms of the at least two operating systems; and
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determining, when the login entry information of the login platforms of the at least two
operating systems is received, that the application server has the information transmission

capability.

7. The method according to claim 3, wherein the identifying the running environment of the

target application according to the environment identification parameter comprises:

performing an eigenvalue operation on the environment identification parameter, to obtain a

target eigenvalue;
obtaining a reference eigenvalue; and

determining, when the target eigenvalue matches the reference eigenvalue, that the running
environment of the target application is the target environment; and determining, when the target
eigenvalue does not match the reference eigenvalue, that the running environment of the target

application is not the target environment.

8. The method according to claim 7, wherein the reference eigenvalue is stored in a target node
in the target operating system, or stored in the application server.

9. The method according to claim 7, wherein the environment identification parameter
comprises the customized attribute and the system attribute; and the performing an eigenvalue

operation on the environment identification parameter, to obtain a target eigenvalue comprises:
constructing a byte array by using the customized attribute and the system attribute; and
performing an eigenvalue operation on the byte array, to obtain the target eigenvalue.

10. The method according to claim 9, wherein the eigenvalue operation comprises at least one
of the following: a hash operation, a message-digest operation, an attribute obfuscation operation, or

an encryption operation.

11. The method according to claim 1, wherein the target application is a cloud game
application in a cloud game system, the application server is a game server corresponding to the

cloud game application, and the target environment is a cloud game environment;

the cloud game system comprises at least one edge server and a plurality of game clients; at
least one system container is deployed in each edge server, and each system container is connected
to a game client in at least one user terminal; and the each system container is configured to run one
or more game applications, and in a process of running any game application, the each system
container transmits a game picture of the any game application to the game client to which the

system container is connected for display, wherein

30



the target application runs in a target operating system corresponding to a target container, and
the target container is any system container deployed in any edge server in the cloud game system;

the login trigger event comprises: an event that a game enabling request transmitted by a target

game client connected to the target container is received; and

the displaying rendered login entry options in a user interface comprises: transmitting, through
the target container, the rendered login entry options to the target game client, to cause the target

game client to display the login entry options in the user interface.
12. A data processing apparatus, comprising:

an obtaining unit, configured to obtain, in response to a login trigger event for a target
application, an environment identification parameter used for identifying a running environment of
the target application; obtain, according to the environment identification parameter, a login entry
information set related to the target application from an application server, the login entry
information set comprising login entry information of login platforms of at least two operating

systems;

a rendering unit, configured to render login entry options of the login platforms of the at least
two operating systems according to login entry information in the login entry information set; and

a display unit, configured to display rendered login entry options in a user interface.

13. The apparatus according to claim 12, wherein the environment identification parameter
comprises at least one of the following: a customized attribute related to the target application, or a
system attribute of a target operating system, wherein

the target operating system is an operating system on which the target application is installed

and run.

14. The apparatus according to claim 13, wherein the obtaining unit is configured to identify
the running environment of the target application according to the environment identification
parameter; intercept, when an identification result indicates that the running environment is a target
environment, a network login request transmitted by the target application to the application server,
wherein the network login request is used for requesting the application server to return login entry
information of a login platform of the target operating system; simultaneously transmit network
requests corresponding to the at least two operating systems to the application server, to request the
application server to simultaneously return the login entry information of the login platforms of the
at least two operating systems; and receive the login entry information of the login platforms of the

at least two operating systems returned by the application server.
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15. The apparatus according to claim 13, wherein the obtaining unit is configured to transmit
an information obtaining request carrying the environment identification parameter to the
application server, to request the application server to identify the running environment of the target
application according to the environment identification parameter, and return the login entry
information set after an identification result indicates that the running environment is a target

environment; and receive the login entry information set returned by the application server.

16. The apparatus according to claim 14, wherein the obtaining unit is configured to perform
an eigenvalue operation on the environment identification parameter, to obtain a target eigenvalue;
obtain a reference eigenvalue; and determine, when the target eigenvalue matches the reference
eigenvalue, that the running environment of the target application is the target environment; and
determine, when the target eigenvalue does not match the reference eigenvalue, that the running
environment of the target application is not the target environment.

17. A computer device, comprising:
a processor, adapted to implement one or more instructions; and

a computer storage medium, storing one or more instructions, the one or more instructions
being adapted to be loaded by the processor to perform the data processing method according to any
one of claims 1 to 11.

18. A computer storage medium, storing one or more instructions, the one or more instructions
being adapted to be loaded by a processor to perform the data processing method according to any

one of claims 1 to 11.
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