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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of machine learning, and particularly to a method
for preloading an application, a storage medium, and a
terminal.

BACKGROUND

[0002] Currently, with the rapid development of intelli-
gent terminal technologies, smart devices such as smart
phones, tablet computers, and smart televisions have
become indispensable electronic devices in people’s life.
[0003] Various applications (application software,
APP) are installed on the intelligent terminal. Generally,
an application starts to be loaded in response to user
operation for opening the application. Time of loading
applications increases with increase of storage space
occupied by the applications, thereby wasting user time.
In order to make some applications run more smoothly,
some intelligent terminals may prepare resources for
loading the applications in advance, that is, preload the
applications in advance.
[0004] However, the applications cannot be preloaded
at will, because when too many resources are preloaded,
too much storage space are taken up, and power con-
sumption increases, thereby affecting fluency of usage
of the terminal. Therefore, it is important to optimize a
mechanism for preloading and reduce the power con-
sumption of the terminal. US 2014/373032 A1 describes
systems and methods of pre-fetching data for applica-
tions in a computer system that are terminated or sus-
pended and may be pre-launched by the computer sys-
tems. It also discloses an adaptive predictor and a pre-
diction engine module that determine probabilities of de-
siring or requiring a particular application in accordance
with properties of available applications.

SUMMARY

[0005] The invention is defined in the independent
claims. Embodiments of the present disclosure provide
a method for preloading an application, a storage medi-
um, and a terminal, which can optimize a solution for
preloading applications of the terminal.
[0006] According to a first aspect of the embodiments
of the present disclosure, a method for preloading an
application is provided.
[0007] Current usage information of a terminal is ac-
quired in response to detecting that an event of prediction
of preloading an application is triggered. The current us-
age information is input to a model used for application
prediction. The model used for application prediction in-
cludes a hybrid network model generated according to a
usage rule of applications of the terminal corresponding
to historical status feature information. At least one target

application to be launched is predicted according to an
output result of the model used for application prediction.
The at least one target application is preloaded.
[0008] According to a second aspect of the embodi-
ments of the present disclosure, a computer readable
storage medium is provided. The computer readable
storage medium is configured to store computer pro-
grams which, when executed by a processor, are oper-
able with the processor to execute the method for
preloading an application provided in the first aspect of
the embodiments of the disclosure.
[0009] According to a third aspect of the embodiments
of the present disclosure, a terminal is provided. The ter-
minal includes a processor, a memory, and computer
programs. The computer programs are stored in the
memory and operable with the processor. The processor
is configured to execute the computer programs to im-
plement the method for preloading an application provid-
ed in the first aspect of the embodiments of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a flow chart illustrating a method for preload-
ing an application according to an embodiment of
the present disclosure.
FIG. 2 is a schematic structural diagram illustrating
a hybrid network model according to an embodiment
of the present disclosure.
FIG. 3 is a flow chart illustrating another method for
preloading an application according to an embodi-
ment of the present disclosure.
FIG. 4 is a flow chart illustrating another method for
preloading an application according to an embodi-
ment of the present disclosure.
FIG. 5 is a flow chart illustrating another method for
preloading an application according to an embodi-
ment of the present disclosure.
FIG. 6 is a block diagram illustrating a device for
preloading an application according to an embodi-
ment of the present disclosure.
FIG. 7 is a block diagram illustrating a terminal ac-
cording to an embodiment of the present disclosure.
FIG. 8 is a block diagram illustrating another terminal
according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0011] Technical solutions of the present disclosure
will be further described below through embodiments
with reference to the accompanying drawings. It will be
appreciated that the embodiments are described herein
for the purpose of explaining the disclosure rather than
limiting the disclosure. In addition, it should also be noted
that for the convenience of description, only part of rather
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than all structures related to the present disclosure are
illustrated in the accompanying drawings.
[0012] Before discussing the exemplary embodiments
in more detail, what needs to be illustrated is that some
exemplary embodiments are described as processes or
methods of a flowchart. In the flowchart, although each
step is depicted as being processed sequentially, some
of these steps may be performed in parallel, concurrently,
or simultaneously. In addition, the order of the steps can
be rearranged. The process of one step may be termi-
nated when a corresponding operation is completed, but
the embodiments may also have additional steps that are
not illustrated in the accompanying drawings. The proc-
ess may correspond to a method, a function, a protocol,
a subroutine, a subprogram, and the like.
[0013] For a terminal device, preloading an application
is a method frequently employed to improve user expe-
rience. Preparing resources for loading some applica-
tions in advance can enable the applications to run more
smoothly.
[0014] In the related art, an application is preloaded
mainly based on a statistical method. For example, sev-
eral applications may be used most and are all preloaded;
or applications are scored and ranked according to usage
habits, and applications with a high rank are preloaded.
However, information of correlation between applica-
tions, time information as well as status information of
the terminal and the like are not taken into consideration
in the method above, which results in that applications
to be preloaded cannot be accurately predicted, and too
many resources are preloaded. If only one application
may be actually used at next time, user experience may
be affected if too many resources are preloaded. There-
fore, it is important to accurately predict at least one ap-
plication to be launched at next time.
[0015] According to an embodiment of the present dis-
closure, a method for preloading an application is pro-
vided. The method includes the following. Current usage
information of a terminal is acquired in response to de-
tecting that an event of prediction of preloading an appli-
cation is triggered. The current usage information is input
to a model used for application prediction, where the
model used for application prediction includes a hybrid
network model generated according to a usage rule of
applications of the terminal corresponding to historical
status feature information of the terminal. At least one
target application to be launched is predicted according
to an output result of the model used for application pre-
diction. The at least one target application is preloaded.
[0016] In the embodiment, the current usage informa-
tion includes a sequence associated with usage timing
of a running application of the terminal and current status
feature information of the terminal, and the sequence as-
sociated with the usage timing of the running application
at least indicates an application running prior to the run-
ning application.
[0017] In the embodiment, the method further includes
forming the hybrid network model based on a fully con-

nected relation between an output layer of a recurrent-
neural-network submodel and an output layer of a fully
connected network submodel.
[0018] In the embodiment, the method further compris-
es inputting the sequence associated with the usage tim-
ing of the running application to the recurrent-neural-net-
work submodel, and inputting the current status feature
information of the terminal to the fully connected network
submodel.
[0019] In the embodiment, the method further includes
the following. Historical sample usage information of the
terminal during a preset period is acquired, where the
historical sample usage information includes a sequence
associated with historical usage timing of at least two
applications of the terminal, and historical status feature
information of the terminal corresponding to a time point
of launching each of the at least two applications. The
sequence associated with the historical usage timing of
the at least two applications is input to the recurrent-neu-
ral-network submodel, and the historical status feature
information is input to the fully-connected-network sub-
model, so as to train the hybrid network model to acquire
the model used for application prediction.
[0020] In the embodiment, the at least one target ap-
plication is preloaded as follows. An active window stack
for preloading is created, where the active window stack
for preloading has boundary coordinates locating outside
a coordinate range of a display screen. An application
interface of the at least one target application according
to the active window stack for preloading.
[0021] In the embodiment, the method further includes
the following. Whether an operation of opening a preset
code path corresponding to the running application is de-
tected is determined. Preloading the at least one target
application is paused in response to that the operation
of opening the preset code path is detected.
[0022] In the embodiment, the at least one target ap-
plication is preloaded as follows. A central processing
unit (CPU) usage rate of the terminal is acquired, and
the at least one target application is preloaded when the
CPU usage rate is lower than a preset usage rate thresh-
old. Or, a value of remaining storage space of the terminal
is acquired, and the at least one target application is
preloaded when the value of the remaining storage space
is larger than a preset storage threshold.
[0023] In the embodiment, the status feature informa-
tion includes at least one of the following: time informa-
tion, date category, on and off status of a mobile data
network, wireless hotspot connection status, identity in-
formation of a connected wireless hotspot, duration of
that the current application stays in the background, time
of last switch of the current application to the background,
plugging and unplugging status of an earphone jack,
charging status, power information of a battery, display
duration of a screen, motion status of the terminal, and
location information of the terminal.
[0024] According to an embodiment of the present dis-
closure, a terminal is provided. The terminal includes at
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least one processor, a computer readable memory, cou-
pled to the at least one processor and storing at least
one computer executable instruction therein, which when
executed by the at least one processor, cause the at least
one processor to carry out the following actions. Current
usage information of the terminal is acquired in response
to detecting that an event of prediction of preloading an
application is triggered. The current usage information is
input to a model used for application prediction, where
the model used for application prediction includes a hy-
brid network model generated according to a usage rule
of applications of the terminal corresponding to historical
status feature information of the terminal. At least one
target application to be launched is predicted according
to an output result of the model used for application pre-
diction. The at least one target application is preloaded.
[0025] According to an embodiment of the present dis-
closure, a non-transitory computer-readable storage me-
dium is provided. The storage medium stores at least
one computer-executable instruction which, when exe-
cuted by at least one processor, causes the at least one
processor to carry out the following actions. Current us-
age information of a terminal is acquired in response to
detecting that an event of prediction of preloading an ap-
plication is triggered. The current usage information is
input to a model used for application prediction, where
the model used for application prediction includes a hy-
brid network model generated according to a usage rule
of applications of the terminal corresponding to historical
status feature information of the terminal. At least one
target application to be launched is predicted according
to an output result of the model used for application pre-
diction. The at least one target application is preloaded.
[0026] FIG. 1 is a schematic flow chart illustrating a
method for preloading an application according to an em-
bodiment of the present disclosure. The method can be
implemented by a terminal such as a phone, a tablet com-
puter, a notebook computer, a smart home appliance or
the like. As illustrated in FIG. 1, the method begins at
block 101.
[0027] At block 101, current usage information of the
terminal is acquired in response to detecting that an event
of prediction of preloading an application is triggered.
[0028] The current usage information includes a se-
quence associated with usage timing of a current appli-
cation (i.e., a running application) and current status fea-
ture information of the terminal.
[0029] In the embodiment of the present disclosure,
the current usage information of the terminal is acquired
in response to detecting that the event of prediction of
preloading an application is triggered, such that a control
of preloading an application is executed.
[0030] In an embodiment, when it is detected that a
new application is opened, that is, when an operation for
switching a foreground application is detected, the event
of prediction of preloading an application is triggered.
When a permission for prediction of preloading an appli-
cation is opened in response to user click, it represents

that the event of prediction of preloading an application
is triggered. What needs to be illustrated is that detailed
conditions representing that the event of prediction of
preloading an application is triggered are not limited in
the embodiments of the present disclosure.
[0031] A sequence associated with usage timing in-
cludes timing relationship of usage of each application,
and it is to be understood that the sequence associated
with the usage timing of the current application may in-
clude a sequence associated with previous usage of the
current application. In an embodiment, an application
currently used is an application A, an application running
at last time is an application B, and an application running
prior to the application B is an application C. It can be
understood that a running application is first switched to
the application B from the application C, and is then
switched to the application A from the application B, so
the sequence associated with the usage timing of the
current application can be represented as: application
C→application B→application A. What needs to be illus-
trated is that the number of applications contained in the
sequence associated with the usage timing of the current
application is not limited in the embodiments of the
present disclosure. The applications contained in the se-
quence associated with the usage timing of the current
application may only include the current application, or
may include the current application and an application
running prior to the current application, or may also be a
sequence of switching multiple applications. The current
status feature information of the terminal may include at
least one of the following: time information, date catego-
ry, on and off status of a mobile data network, wireless
hotspot connection status, identity information of a con-
nected wireless hotspot, duration of that the current ap-
plication stays in the background, time of last switch of
the current application to the background, plugging and
unplugging status of an earphone jack, charging status,
power information of a battery, display duration of a
screen, motion status of the terminal, and location infor-
mation of the terminal.
[0032] The time information can be understood as a
period that the terminal is currently in. For example, the
time information may include morning peak, noon,
evening peak, working time, and rest time. Certainly, the
time information may also include equal divisions of twen-
ty-four hours from 0:00 to 24:00 of a day. For example,
the twenty-four hours of a day may be divided into six
periods each having four hours. The time information
may be recorded in the form of timestamp. The date cat-
egory may include weekday and holiday, and the date
category may also be recorded in the form of timestamp.
The on and off status of the mobile data network may
include the on status in which the mobile data network
is on and the off status in which the mobile data network
is off. It can be understood that the terminal can perform
a series of online operations such as web browsing
through the mobile data network when the mobile data
network is in the on status; the terminal cannot perform
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web browsing and other operations through the mobile
data network when the mobile data network is in the off
status. The wireless hotspot connection status may in-
clude status of being connected to a wireless hotspot and
status of being disconnected from a wireless hotspot.
When being connected to a wireless hotspot, the status
feature information may further include identity informa-
tion of the connected wireless hotspot. The identity infor-
mation of the connected wireless hotspot may include a
service set identifier (SSID) and a basic service set iden-
tifier (BSSID). The duration of that the current application
stays in the background can be understood as duration
from the time that the application is switched to the back-
ground to the time that the application is completely
cleared from the background. Duration from the time of
the last switch of the current application to the back-
ground to the current time can be determined according
to the time of the last switch of the current application to
the background. The plugging and unplugging status of
the earphone jack can be understood as that the terminal
is connected with an earphone or the terminal is discon-
nected from the earphone. The charging status may in-
clude whether the terminal is in a charging mode. The
charging status may also include a charging mode type
when the terminal is in the charging mode. The charging
mode type may include a fast charging mode and a nor-
mal charging mode. The terminal in the fast charging
mode can be charged by a fast charging power adapter
(such as portable power), and the terminal in the normal
charging mode can be charged by a normal power adapt-
er (such as an original charger of the terminal). The power
information of the battery can be understood as current
remaining battery capacity of the terminal. The display
duration of the screen can be understood as duration of
the last light up of the screen. The motion status can
include a current speed and/or a current accelerated
speed of the terminal. The location information can be
understood as a specific location where the terminal lo-
cates at current time, and the location information may
include a name of a province, a city, a district, and a
country, and may even include a specific name of a street,
a building, and the like.
[0033] At block 102, the current usage information is
input to a model used for application prediction.
[0034] The model used for application prediction in-
cludes a hybrid network model generated according to a
usage rule of applications of the terminal corresponding
to historical status feature information.
[0035] The model used for application prediction can
be understood as a learning model which quickly deter-
mines at least one target application to be launched after
the current usage information is input. The model used
for application prediction may be the hybrid network mod-
el generated according to the usage rule of the applica-
tions of the terminal corresponding to the historical status
feature information. That is, the usage rule of the appli-
cations of the terminal corresponding to the historical sta-
tus feature information is adopted as a training sample.

The training sample is trained and learned according to
the hybrid network model to generate the model used for
application prediction.
[0036] In an embodiment, the hybrid network model
includes a hybrid model constructed by at least two dif-
ferent machine learning models. In an embodiment, the
hybrid network model includes a recurrent-neural-net-
work submodel and a fully connected network submodel
constructed according to a fully connected layer. The hy-
brid network model is formed by an output layer of the
recurrent-neural-network submodel and an output layer
of the fully connected network submodel according to a
fully connected relation. What needs to be illustrated is
that structures and compositions of the hybrid network
model are not limited in the embodiment of the present
disclosure.
[0037] At block 103, at least one target application to
be launched is predicted according to an output result of
the model used for application prediction.
[0038] In the embodiment of the present disclosure,
the at least one target application to be launched is pre-
dicted according to the output result of the model used
for application prediction. It can be understood that after
the current usage information is input to the model used
for application prediction, the model used for application
prediction analyzes the current usage information and
determines the at least one target application to be
launched according to an analysis result. In an embodi-
ment, a probability value of launching each application
output by the model used for application prediction is
acquired after the current usage information is input to
the model used for application prediction. N probability
values larger than a preset value are selected from the
probability values acquired, where N is an integer larger
than or equal to one. Applications each corresponding
to one of the N probability values selected are determined
as target applications to be launched. In an embodiment,
an application corresponding to a largest probability val-
ue in all the probability values is determined as the at
least one target application to be launched. In an embod-
iment, two applications each corresponding to one of two
probability values larger than the preset value are deter-
mined as the target applications to be launched.
[0039] In an embodiment, the N probability values can
be selected from the probability values acquired as fol-
lows. Storage space information of the terminal is ac-
quired, and N is determined according to the storage
space information. The N probability values are selected
from the probability values acquired. In this way, the
number of the target applications to be launched can be
determined according to the storage space information
of the terminal, and the applications to be launched are
preloaded under the premise of ensuring that an occu-
pancy rate of system resource is not affected, thereby
further improving fluency of using the application to im-
prove user experience.
[0040] The storage space information of the terminal
may include a size of remaining storage space of the
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terminal at the current time, and may also include an
occupancy rate of the storage space of the terminal at
the current time. It can be understood that the storage
space information reflects a size of available storage
space of the terminal at the current time. The larger the
remaining storage space, the larger available storage
space of the terminal, and the more the target applica-
tions that can be loaded. Similarly, the lower the storage
space occupancy rate, the larger the available storage
space of the terminal, and the more the target applica-
tions that can be loaded. N is determined according to
the storage space information. N can be set to be large
when the available storage space of the terminal is de-
termined to be large according to the storage space in-
formation. N can be set to be small when the available
storage space of the terminal is determined to be small
according to the storage space information. The N prob-
ability value can be selected from the probability values
acquired, and the applications each corresponding to one
of the N probability values are determined as the target
applications to be launched.
[0041] At block 104, the at least one target application
is preloaded.
[0042] Specific processes of preloading and loaded
data resources are not limited in the embodiments of the
present disclosure. In an embodiment, corresponding
hardware resources can be allocated to the at least one
target application, and related data required for launching
can be loaded according to the allocated hardware re-
sources. In addition, the loaded data resources can be
determined according to the specific type of the target
application. For example, when the target application is
a social application, a launching screen, a contact list,
and a recent message record of the application can be
preloaded; when the target application is a game appli-
cation, game background related data of the application
and the like can be preloaded.
[0043] After the target application is preloaded, if the
target application is really needed by the user, the target
application may be launched in response to triggering
(for example, in response to click of an application icon
corresponding to the target application). At this point,
since all or part of resources for launching are preloaded,
a speed of launching the target application can be in-
creased, and user waiting time is reduced, thereby in-
creasing usage efficiency and improving fluency of using
the target application during usage of the target applica-
tion.
[0044] According to the method for preloading an ap-
plication provided in the embodiment of the present dis-
closure, the current usage information of the terminal is
acquired in response to detecting that the event of pre-
diction of preloading an application is triggered. The cur-
rent usage information includes the sequence associated
with the usage timing of the current application and the
current status feature information of the terminal. The
current usage information is input to the model used for
application prediction. The model used for application

prediction includes the hybrid network model generated
according to the usage rule of the applications of the ter-
minal corresponding to the historical status feature infor-
mation. The at least one target application to be launched
is predicted according to the output result of the model
used for application prediction. The target application is
preloaded. Furthermore, by means of the above technical
solution, technical problems are solved, such as that too
many resources are preloaded for applications, too many
resources are occupied by preloading an application,
power consumption is increased, and fluency of usage
of the terminal is affected. Furthermore, by adopting the
hybrid network model, accuracy of prediction of the at
least one application to be launched is increased, system
power consumption of the terminal and an occupation
rate of a memory of the terminal are further reduced,
thereby optimizing a mechanism for preloading an appli-
cation.
[0045] In some embodiments, the hybrid network mod-
el includes the recurrent-neural-network submodel and
the fully connected network submodel constructed ac-
cording to a fully connected layer. The output layer of the
recurrent-neural-network submodel and the output layer
of the fully connected network submodel forms the hybrid
network model according to the fully connected relation.
Correspondingly, the current usage information is input
to the model used for application prediction as follows.
The sequence associated with the usage timing of the
current application is input to the recurrent-neural-net-
work submodel, and the current status feature informa-
tion is input to the fully-connected-network submodel. In
this way, the accuracy of the prediction of the at least
one application to be launched can be further increased
through the hybrid network model constructed by the re-
current-neural-network submodel and the fully connect-
ed network submodel.
[0046] In an embodiment, the sequence associated
with the usage timing of the current application in the
current usage information includes: APPt-1→APPt, and
the current status feature information of the terminal in-
cludes: {feature 1, feature 2, ..., feature n}. It can be un-
derstood that the APPt represents an application current-
ly in use, the APPt-1 represents an application running
prior to the current application APPt, that is, an application
running at last time is the APPt-1, and the running appli-
cation is switched from the application APPt-1 running at
last time to the current application APPt. The current sta-
tus feature information of the terminal contains n fea-
tures. FIG. 2 is a schematic structural diagram illustrating
a hybrid network model according to an embodiment of
the present disclosure. As illustrated in FIG. 2,the se-
quence associated with the usage timing of the current
application, APPt-1→ APPt, is input to a recurrent-neural-
network submodel 201 in the hybrid network model, and
the current status feature information, {feature 1, feature
2, ..., feature n}, is input to a fully connected network sub-
model 202 in the hybrid network model. The hybrid net-
work model analyzes the current usage information to
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predict the at least one target application to be launched.
When M applications are involved in a sequence asso-
ciated with historical usage timing used in training of the
hybrid network model, an output layer of the hybrid net-
work model contains M output results, that is, the output
layer outputs a probability value of launching each of the
M applications. From the M output results, N applications
are determined as the target applications to be launched,
where M is an integer larger than or equal to 2, and N is
an integer larger than or equal to 1, and smaller than or
equal to M.
[0047] In the embodiment, APPt can be represented
in the form of one-hot code. In an embodiment, the M
applications are involved in the sequence associated with
the historical usage timing, and for convenience, the M
applications are represented by 1, 2, ..., M, respectively.
For example, if M is 10, an application 5 is in use at the
time t, a code vector corresponding to the application
APPt used at the time t is [0,0,0,0,1,0,0,0,0,0], that is,
only a value at a position of a sequence number 5 is 1,
and the rest are all 0.
[0048] In some embodiments, before it is detected that
the event of prediction of preloading an application is
triggered, the following operations are executed. Histor-
ical sample usage information of the terminal during a
preset period is collected. The historical sample usage
information includes a sequence associated with histor-
ical usage timing of at least two applications, and histor-
ical status feature information of the terminal correspond-
ing to a time point of launching each application in the
sequence associated with the historical usage timing.
The sequence associated with the historical usage timing
is input to the recurrent-neural-network submodel, and
the historical status feature information is input to the
fully-connected-network submodel, so as to train the hy-
brid network model to acquire the model used for appli-
cation prediction. In this way, the sequence associated
with the historical usage timing of the at least two appli-
cations and the historical status feature information of
the terminal corresponding to the time point of launching
each application in the sequence associated with the his-
torical usage timing, which truly reflect user behavior,
can be fully utilized and adopted as sample sources for
training of the model used for application prediction,
thereby optimizing the mechanism for preloading and in-
creasing the accuracy of the prediction of the at least one
application to be launched.
[0049] In the embodiment of the present disclosure,
the historical sample usage information of the terminal
during the preset period is collected. The historical sam-
ple usage information reflects habits of using the appli-
cations in the preset period and corresponding status
feature information of the terminal. The historical sample
usage information includes the sequence associated
with the historical usage timing of the at least two appli-
cations, and the historical status feature information of
the terminal corresponding to the time point of launching
each application in the sequence associated with the his-

torical usage timing. In an embodiment, the historical
sample usage information of the terminal within one
month is collected. The sequence associated with the
historical usage timing in the historical sample usage in-
formation is represented as:
APP1→APP2→APP3→...→APPn-2→APPn-1→APPn,
and the historical status feature information of the termi-
nal corresponding to the time point of launching each
application in the sequence associated with the historical
usage timing,
APP1→APP2→APP3→...→APPn-2→APPn-1→APPn,
can be represented by T1, T2, ...Tn-1, Tn, respectively. It
can be understood that the APPn represents applications
used at different time points and Tn represents the his-
torical status feature information of the terminal corre-
sponding to the time point of launching each application
in the sequence associated with the historical usage tim-
ing. The sequence associated with the historical usage
timing of the applications during the preset period, and
the historical status feature information of the terminal
corresponding to the time point of launching each appli-
cation in the sequence associated with the historical us-
age timing are adopted as training samples of the model
used for application prediction.
[0050] In an embodiment, the sequence associated
with the historical usage timing as a whole is input to the
recurrent-neural-network submodel in the hybrid network
model, and the corresponding status feature information
as a whole is input to the fully connected network sub-
model in the hybrid network model, so as to train the
hybrid network model to acquire the model used for ap-
plication prediction. In an embodiment, multiple sets of
sequences associated with the usage timing are acquired
by dividing the sequence associated with the usage tim-
ing according to a timing relationship. Each set of se-
quence associated with the usage timing and corre-
sponding historical status feature information are adopt-
ed as a subsample. A sample set consisted by the sub-
samples is adopted as a training sample for the model
used for application prediction. The sequence associated
with the usage timing can be divided in the form of a
sliding window. In an embodiment, a sliding window hav-
ing a fixed size slides in an isometric step along the se-
quence associated with the usage timing of the applica-
tions during the preset period, and each sequence asso-
ciated with the usage timing corresponding to one sliding
window is used as a set of sequence associated with the
usage timing. In an embodiment, a sliding window that
can be scaled to different scales is used, and the sliding
window is scaled once per slide. The sliding window that
can be scaled to multiple scales slides in a non-isometric
step along the sequence associated with the usage tim-
ing of the applications during the preset period, and each
sequence associated with the usage timing correspond-
ing to one sliding window is used as a set of sequence
associated with the usage timing. For example, the his-
torical sequence associated with the usage timing
APP1→APP2→APP3→...→APPn-2→APPn-1→APPn is
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divided into n-2 sets of sequences associated with the
usage timing. The subsequences associated with the us-
age timing after division are: APP1→APP2→APP3,
APP2→APP3→APP4,..., APPn-3→APPn-2→APPn-1,
APPn-2→APPn-1→APPn. Accordingly, each set of sub-
sequence associated with the usage timing is input to
the recurrent-neural-network submodel, and historical
status feature information corresponding to each set of
subsequence associated with the usage timing is input
to the fully connected network submodel, so as to train
the hybrid network model to acquire the model used for
application prediction.
[0051] What needs to be illustrated is that the se-
quence associated with the usage timing of the current
application includes a sequence associated with the cur-
rent application, and an application used prior to the cur-
rent application. In the present disclosure, the application
to be launched at next time can be predicted according
to the sequence associated with the usage timing of the
current application and the current status feature infor-
mation of the terminal. The sequence associated with
the historical usage timing includes a previous usage se-
quence of the application, and the application to be
launched at next time.
[0052] In some embodiments, the target application is
preloaded as follows. An application interface of the tar-
get application is preloaded according to an active win-
dow stack for preloading. The active window stack for
preloading has boundary coordinates locating outside a
coordinate range of a display screen. In this way, the
application interface of an application needed to be
preloaded can be preloaded according to the active win-
dow stack for preloading locating outside the display
screen. Furthermore, by adopting the method for
preloading, preparation work before launching the target
application can be completed to a large extent, the speed
of launching the target application can be increased, and
display of display content of a foreground application on
the display screen cannot be affected.
[0053] In the embodiment of the present disclosure, an
active window can be understood as a separate interface
that is directly responsible for interaction with the user
and operations of the user. The interface can be named
with different nouns in different operating systems. For
convenience of understanding, in the following Android
operating system is taken as an example for illustration.
[0054] In the Android system, the active window is
named as "Activity". The Activity is a component respon-
sible for interaction with the user. The Activity provides
a screen (which can be understood as a screen interface
rather than a physical display screen) for interaction with
the user to complete a task. In an Android application,
an Activity is usually a separate screen that can display
some widgets and can also monitor and handle user
events. For management of one Activity, two concepts
"Task" (task stack) and "Stack" (active window stack) are
included. One Task corresponds to one application and
is configured to store at least one Activity. One or more

Activities can be stored in one Task and the Activities
follow a principle of "first in, last out; last in, first out". One
Stack is configured to manage at least one Task. Usually,
one Stack manages each Task including at least one
Activity to be displayed on one screen. One Stack can
manage one or more Tasks. Certainly, each Stack also
follows a basic management principle followed by the
stack. The screen described herein is not necessarily a
completely separate display screen. Taking "two
screens" as an example, the two screens may be just
two areas in a complete display screen, and independ-
ently display contents. Certainly, the "two screens" may
also be two separate display screens when the terminal
has two or even more than two separate display screens.
[0055] In the Android system, a multi-window mode is
supported, and the multi-window mode may include a
split-screen mode, a picture-in-picture mode, and a free
mode (FreeForm). In the multi-window mode, each Stack
for one application may have its own size, and may in-
clude a top coordinate, a bottom coordinate, a left coor-
dinate, and a right coordinate in a coordinate system,
where in the coordinate system, a top left corner of the
screen of the terminal is taken as the origin. For example,
boundaries of a rectangle are generally described by (a,
b, c, d) and may be represented by coordinates of a top
left corner and coordinates of a bottom right corner of the
rectangle. That is, the coordinates of the top left corner
of the rectangle are (a, b), and the coordinates of the
bottom right corner of the rectangle are (c, d). Such a
rectangular region has a size corresponding to the size
of one Stack. In one Stack a layout of applications is
based on the size of the Stack. That is, an application
interface corresponding to one Activity is displayed within
the bounds of the Stack.
[0056] In the multi-window mode, multiple applications
may be allowed to be visible (to be visible to both the
system and the user or to be visible to the system only).
When an application is visible to both the system and the
user, it means that the application is displayed on the
display screen and is visible to the user. When an appli-
cation is visible to the system only, it means that the ap-
plication is only visible to the operating system and is
invisible to the user, and the application may be obscured
by the foreground application, or displayed outside the
display screen as implemented in the present disclosure.
[0057] In the embodiment of the present disclosure,
the application interface of the target application can be
preloaded outside the display screen according to a mul-
ti-window mechanism of the operating system. With the
multi-window mechanism, the boundary coordinates of
the active window stack for preloading are set to locate
outside the coordinate range of the display screen to
achieve the purpose of being invisible to the user, and
therefore the display of the display content of the fore-
ground application on the display screen cannot be af-
fected.
[0058] In the multi-window mode, multiple types of
Stacks may be included. For example, a Home Stack
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represents a stack for display of a desktop application,
and an App Stack represents a stack for display of a third-
party application. Other split-screen stacks may also be
included. Content contained in the above three types of
Stacks may be displayed on the display screen, and the
three types of Stacks are collectively referred to as an
application active window stack in the embodiment of the
present disclosure. In the embodiment of the present dis-
closure, the active window stack for preloading is added
to represent a Stack for display of an application preload-
ed, and the coordinates of the boundaries of the active
window stack for preloading are set to locate outside the
coordinate range of the display screen. The application
to be preloaded can be displayed on a display region
provided according to the active window stack for
preloading . For the Android system, a new Stack spe-
cially for displaying applications preloaded can be creat-
ed according to the multi-window mechanism of the An-
droid system. In the embodiment of the present disclo-
sure, the new Stack is created to enable the new active
window stack for preloading to have its own size and
visibility, thereby achieving the purpose of finishing
preloading outside the display screen.
[0059] In the embodiment of the present disclosure, a
time for creating the active window stack for preloading
is not limited. The active window stack for preloading may
be set to be resident by default before the terminal is
shipped, that is, the active window stack for preloading
always exists. The active window stack for preloading
may also be created after the terminal is turned on or
unlocked. Further, the active window stack for preloading
may be created after the event of preloading an applica-
tion is triggered (before the target application is deter-
mined). In an embodiment, according to the active win-
dow stack for preloading, the application interface of the
target application is preloaded as follows. Whether the
active window stack for preloading exists is determined.
When the active window stack for preloading is absent,
the active window stack for preloading is created. The
application interface of the target application is preloaded
according to the active window stack for preloading. In
this way, whether the active window stack for preloading
exists is determined after the target application to be
preloaded is determined; if the active window stack for
preloading exists, no new stack is required to be created,
and if the active window stack for preloading is absent,
the active window stack for preloading is performed, so
that system resources can be saved. It can be understood
that when multiple target applications are included, that
is, when multiple target applications need to be preloaded
continuously in a short period, since the active window
stack for preloading is created before the first target ap-
plication starts to be loaded, the active window stack for
preloading still exists before the second target application
starts to be preloaded, and it is not necessary to perform
the above determination.
[0060] In the embodiment of the present disclosure, a
specific process for preloading the application interface

of the target application according to the active window
stack for preloading is not limited. For example, the ap-
plication interface may be drawn and displayed according
to the size of the active window stack for preloading.
[0061] In some embodiments, according to the active
window stack for preloading, the application interface of
the target application is preloaded as follows. A target
process for the target application is created. A task stack
for the target application is created in the active window
stack for preloading. An active window for the target ap-
plication is launched in the task stack according to the
target process. The application interface of the target ap-
plication is drawn and displayed according to the active
window launched. In this way, it is possible to draw and
display the application interface of the target application
according to the active window stack for preloading,
where boundary coordinates of the active window stack
for preloading locates outside the coordinate range of
the display screen, and thus running and display of the
foreground application are not interfered, system stability
is ensured, and the speed of launching the target appli-
cation is increased. While creating the target process, a
procedure of initiating the target process may be includ-
ed. During execution of the foregoing operations,
preloading of other resources may be also involved, such
as application service launching, memory allocation, file
content reading, network data acquisition, and the like.
Procedures of preloading the other resources are not lim-
ited in the embodiments of the present disclosure.
[0062] In some embodiments, during preloading the
target application, determine whether an operation of
opening a preset code path corresponding to the current
application is detected, and pause preloading the target
application when the operation of opening the preset
code path is detected. In this way, during preloading the
at least one application to be launched, the fluency of
usage of the current application can be ensued, such that
the current application can be normally used, thereby
satisfying user experience.
[0063] In the embodiment of the present disclosure,
during preloading the at least one target application, de-
termine whether the operation of opening the preset code
path corresponding to the current application is detected,
and pause preloading the at least one target application
when the operation of opening the preset code path is
detected. It can be understood that during preloading the
at least one target application, the application currently
running may be still used and some related functions are
launched. The preset code path may include a code path
needed to be accessed during a process of completely
opening the application. In an embodiment, an applica-
tion running currently is an application D, and a function
a of the application D needs to be opened. At this point,
a code path a1 corresponding to the function a needs to
be accessed to open the function a. If preset code paths
corresponding to the application D includes the code path
a1, a code path b1, and a code path c1, when the oper-
ation of opening the code path a1 is detected, it indicates
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that the operation of opening the preset code path cor-
responding to the current application is detected, thereby
preloading the target application is paused to prevent the
operation of preloading the target application from affect-
ing the normal usage of the current application. In an
embodiment, when it is detected that the operation of
opening the preset code path of the current application
is completed, resume preloading the target application.
In an embodiment, it is detected that the time of triggering
the open of the function a is t1. That is, it is detected that
the time of triggering the open of the code path a1 is t1,
and that the time at which the code path a1 is completely
loaded is t2, then loading the target application is paused
during the period from t2 to t1. For example, if an appli-
cation A is being preloaded at the time t1, preloading the
application A is terminated during the period from t2 to
t1. After the time t2, preloading the application A is re-
sumed, and preloading other target applications that are
not preloaded is continued.
[0064] In some embodiments, the at least one target
application is preloaded as follows. A central processing
unit (CPU) usage rate of the terminal is acquired, and
the at least one target application is preloaded when the
CPU usage rate is lower than a preset usage rate thresh-
old. Or, a value of remaining storage space of the terminal
is acquired, and the at least one target application is
preloaded when the value of the remaining storage space
is larger than a preset storage threshold. In this way, the
at least one application to be launched can be preloaded
without affecting the normal usage of the current appli-
cation, thereby satisfying user requirements.
[0065] The CPU usage rate of the terminal indicates
total CPU resources occupied by all running applications
in the terminal. The higher the CPU usage rate of the
terminal, the more total CPU resources occupied by all
the running applications in the terminal, and the lower a
response speed of the terminal. On the contrary, the low-
er the CPU usage rate of the terminal, the less total CPU
resources occupied by all the running applications in the
terminal, and the higher the response speed of the ter-
minal. When the CPU usage rate of the terminal is lower
than the preset usage rate threshold, it indicates that at
current time available CPU resources of the terminal are
relatively large, and preloading the target application can-
not affect the normal usage of the current application and
a processing speed of the terminal. Therefore, the target
application is preloaded when the CPU usage rate of the
terminal is lower than the preset usage rate threshold.
[0066] The value of the remaining storage space re-
flects the size of available storage space of the terminal.
The larger the value of the remaining storage space, the
larger the available storage space of the terminal. On the
contrary, the smaller the value of the remaining storage
space, the smaller the available storage space of the
terminal. When the value of the remaining storage space
of the terminal is larger than the preset storage threshold,
it indicates that the available storage space of the termi-
nal is large, and preloading the target application cannot

affect the normal usage of the current application and
the processing speed of the terminal. Therefore, the at
least one target application is preloaded when the value
of the remaining storage space is larger than the preset
storage threshold.
[0067] In some embodiments, each target application
is preloaded as follows. The target applications are re-
corded in a list for preloading an application. Each target
application in the list for preloading an application is
preloaded in sequence every a preset loading period until
all the target applications are loaded. In this way, the
terminal may not experience a lag in the process of load-
ing the target application.
[0068] In the embodiments of the present disclosure,
when multiple target applications are preloaded at the
same time, that is, when multiple target applications are
opened at the same time, the terminal may easily expe-
rience a lag, and the usage of the current application is
affected, thereby resulting in poor user experience.
Therefore, when multiple target applications are includ-
ed, time of preloading the multiple target applications can
be staggered by a strategy for preloading. In an embod-
iment, five target applications are to be launched, name-
ly, the application A, the application B, the application C,
an application D, and an application E are to be launched.
The five applications are added into the list for preloading
an application. That is, the application A, the application
B, the application C, the application D, and the application
E compose the list for preloading an application. In an
embodiment, the applications in the list for preloading an
application are sorted in descending order according to
a probability value of launching each of the applications.
One target application in the list for preloading an appli-
cation is preloaded every the preset preloading period.
For example, according to the probability value of launch-
ing each of the five applications, the five applications are
arranged in descending order as: the application C, the
application B, the application A, the application E, the
application D. Generally, opening an application usually
takes about two to six seconds, and no more than 10
seconds. The preset preloading period can be set to be
ten seconds. Therefore, the application C can be first
preloaded, the application B can be preloaded after ten
seconds, the application A can be preloaded after anoth-
er ten seconds, and so on, until all the target applications
are loaded in the same manner. What needs to be illus-
trated is that when an operation for opening an applica-
tion is detected during loading the target application,
loading the target application is stopped. The application
currently opened is taken as an application currently in
use, and predicting another target application to be
launched is performed.
[0069] FIG. 3 is a schematic flow chart illustrating an-
other method for preloading an application according to
an embodiment of the present disclosure. The method
begins at block 301.
[0070] At block 301, a sequence associated with his-
torical usage timing of at least two applications of a ter-
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minal within a preset period is collected, and historical
status feature information of the terminal corresponding
to a time point of launching each application in the se-
quence associated with the historical usage timing is col-
lected.
[0071] At block 302, the sequence associated with the
historical usage timing is input to a recurrent-neural-net-
work submodel, and the historical status feature informa-
tion is input to a fully-connected-network submodel, so
as to train a hybrid network model to acquire an model
used for application prediction.
[0072] At block 303, a sequence associated with usage
timing of a current application of the terminal and current
status feature information of the terminal are acquired
when it is detected that an event of prediction of preload-
ing an application is triggered.
[0073] The current status feature information includes
at least one of the following: time information, date cat-
egory, on and off status of a mobile data network, wireless
hotspot connection status, identity information of a con-
nected wireless hotspot, duration of that the current ap-
plication stays in the background, time of last switch of
the current application to the background, plugging and
unplugging status of an earphone jack, charging status,
power information of a battery, display duration of a
screen, motion status of the terminal, and location infor-
mation of the terminal.
[0074] At block 304, the sequence associated with the
usage timing of the current application is input to a re-
current-neural-network submodel in the model used for
application prediction, and the current status feature in-
formation of the terminal is input to a fully connected net-
work submodel in the model used for application predic-
tion.
[0075] At block 305, at least one target application to
be launched is predicted according to an output result of
the model used for application prediction.
[0076] At block 306, the at least one target application
is preloaded.
[0077] According to the method for preloading an ap-
plication provided in the embodiment of the present dis-
closure, a usage rule of applications of the terminal cor-
responding to the historical status feature information can
be fully utilized to train the hybrid network model con-
structed by the recurrent-neural-network submodel and
the fully connected network submodel to generate the
model used for application prediction, thereby further op-
timizing a mechanism for preloading and improving ac-
curacy of prediction of the at least one application to be
launched.
[0078] FIG. 4 is a schematic flow chart illustrating an-
other method for preloading an application according to
an embodiment of the present disclosure. The method
begins at block 401.
[0079] At block 401, a sequence associated with his-
torical usage timing of at least two applications of a ter-
minal with a preset period is collected, and historical sta-
tus feature information of the terminal corresponding to

the time point of launching each application in the se-
quence associated with the historical usage timing is col-
lected.
[0080] At block 402, the sequence associated with the
historical usage timing is input to a recurrent-neural-net-
work submodel, and the historical status feature informa-
tion is input to a fully-connected-network submodel, so
as to train a hybrid network model to acquire a model
used for application prediction.
[0081] At block 403, a sequence associated with usage
timing of a current application of the terminal and current
status feature information of the terminal are acquired in
response to detecting that an event of prediction of
preloading an application is triggered.
[0082] The current status feature information includes
at least one of the following: time information, date cat-
egory, on and off status of a mobile data network, wireless
hotspot connection status, identity information of a con-
nected wireless hotspot, duration of that the current ap-
plication stays in the background, time of last switch of
the current application to the background, plugging and
unplugging status of an earphone jack, charging status,
power information of a battery, display duration of a
screen, motion status of the terminal, and location infor-
mation of the terminal.
[0083] At block 404, the sequence associated with the
usage timing of the current application is input to a re-
current-neural-network submodel in the model used for
application prediction, and the current status feature in-
formation of the terminal is input to a fully connected net-
work submodel in the model used for application predic-
tion.
[0084] At block 405, at least one target application to
be launched is predicted according to an output result of
the model used for application prediction.
[0085] At block 406, an application interface of the at
least one target application is preloaded according to a
active window stack for preloading, where the active win-
dow stack for preloading has boundary coordinates lo-
cating outside a coordinate range of a display screen.
[0086] According to the method for preloading an ap-
plication provided in the embodiment of the present dis-
closure, the application interface of an application need-
ed to be preloaded can be preloaded according to the
active window stack for preloading, where the active win-
dow stack for preloading locates outside the display
screen. Furthermore, by adopting the method for
preloading, preparation work before launching an appli-
cation can be completed to a large extent, a speed of
launching the target application can be increased, and
display of display content of a foreground application on
the display screen cannot be affected.
[0087] FIG. 5 is a schematic flow chart illustrating an-
other method for preloading an application according to
an embodiment of the present disclosure. The method
begins at block 501.
[0088] At block 501, a sequence associated with his-
torical usage timing of at least two applications of a ter-
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minal is collected, and historical status feature informa-
tion of the terminal corresponding to a time point of
launching each application in the sequence associated
with historical usage timing is collected.
[0089] At block 502, the sequence associated with the
historical usage timing is input to a recurrent-neural-net-
work submodel, and the historical status feature informa-
tion is input to a fully-connected-network submodel, so
as to train a hybrid network model to acquire a model
used for application prediction.
[0090] At block 503, a sequence associated with usage
timing of a current application of the terminal and current
status feature information of the terminal are acquired in
response to detecting that an event of prediction of
preloading an application is triggered.
[0091] The current status feature information includes
at least one of the following: time information, date cat-
egory, on and off status of a mobile data network, wireless
hotspot connection status, identity information of a con-
nected wireless hotspot, duration of that the current ap-
plication stays in the background, time of last switch of
the current application to the background, plugging and
unplugging status of an earphone jack, charging status,
power information of a battery, display duration of a
screen, motion status of the terminal, and location infor-
mation of the terminal.
[0092] At block 504, the sequence associated with the
usage timing of the current application is input to a re-
current-neural-network submodel in the model used for
application prediction, and the current status feature in-
formation of the terminal is input to a fully connected net-
work submodel in the model used for application predic-
tion.
[0093] At block 505, at least one target application to
be launched is predicted according to an output result of
the model used for application prediction.
[0094] At block 506, a CPU usage rate of the terminal
is acquired.
[0095] At block 507, whether the CPU usage rate is
lower than a preset usage rate threshold is determined.
An operation at block 508 is performed when the CPU
usage rate is lower than the preset usage rate threshold.
An operation at block 509 is performed when the CPU
usage rate is higher than the preset usage rate threshold.
[0096] At block 508, the at least one target application
is preloaded.
[0097] In an embodiment, one target application is
preloaded as follows. An application interface of the tar-
get application is preloaded according to an active win-
dow stack for preloading, where the active window stack
for preloading has boundary coordinates locating outside
a coordinate range of a display screen.
[0098] In an embodiment, during preloading the target
application, determine whether an operation of opening
a preset code path corresponding to the current applica-
tion is detected, and pause preloading the target appli-
cation when the operation of opening the preset code
path is detected.

[0099] At block 509, prohibit preloading the at least one
target application.
[0100] According to the method for preloading an ap-
plication provided in the embodiment of the present dis-
closure, the at least one application to be launched can
be preloaded without affecting the normal usage of the
current application, thereby satisfying user requirements.
[0101] FIG. 6 is a schematic structural diagram illus-
trating a device for preloading an application according
to an embodiment of the present disclosure. The device
can be implemented with software and/or hardware, and
generally, the device can be integrated in a terminal. The
device can preload at least one application to be
launched by executing the method for preloading an ap-
plication. As illustrated in FIG. 6, the device includes a
current information acquiring module 601, a current in-
formation inputting module 602, an application predicting
module 603, and an application preloading module 604.
[0102] The current information acquiring module 601
is configured to acquire current usage information of a
terminal in response to detecting that an event of predic-
tion of preloading an application is triggered. The current
usage information includes a sequence associated with
usage timing of a current application and current status
feature information of the terminal.
[0103] The current information inputting module 602 is
configured to input the current usage information to a
model used for application prediction. The model used
for application prediction includes a hybrid network model
generated according to a usage rule of applications of
the terminal corresponding to historical status feature in-
formation.
[0104] The application predicting module 603 is con-
figured to predict at least one target application to be
launched according to an output result of the model used
for application prediction.
[0105] The application preloading module 604 is con-
figured to preload the at least one target application.
[0106] According to the technical solution for preload-
ing an application, the current usage information of the
terminal is acquired in response to detecting that the
event of prediction of preloading an application is trig-
gered. The current usage information includes the se-
quence associated with the usage timing of the current
application and the current status feature information of
the terminal. The current usage information is input to
the model used for application prediction. The model
used for application prediction includes the hybrid net-
work model generated according to the usage rule of the
applications of the terminal corresponding to the histor-
ical status feature information. The at least one target
application to be launched is predicted according to the
output result of the model used for application prediction.
The at least one target application is preloaded. By
means of the above technical solution, technical prob-
lems can be solved, such as that too many resources are
preloaded for applications, too many resources are oc-
cupied by preloading an application, power consumption
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is increased, and fluency of usage of the terminal is af-
fected. Furthermore, by adopting the hybrid network
model, accuracy of prediction of the at least one appli-
cation to be launched is increased, system power con-
sumption of the terminal and an occupation rate of a
memory of the terminal are further reduced, thereby op-
timizing a mechanism for preloading an application.
[0107] In an embodiment, the hybrid network model
includes a recurrent-neural-network submodel and a fully
connected network submodel constructed according to
a fully connected layer. An output layer of the recurrent-
neural-network submodel and an output layer of the fully
connected network submodel forms the hybrid network
model according to a fully connected relation.
[0108] Correspondingly, the current usage information
is input to the model used for application prediction as
follows. The sequence associated with the usage timing
of the current application is input to the recurrent-neural-
network submodel, and the current status feature infor-
mation is input to the fully-connected-network submodel.
[0109] In an embodiment, the device further includes
a sample information acquiring module and a sample in-
formation inputting module. The sample information ac-
quiring module is configured to collect historical sample
usage information of the terminal during a preset period
before detecting that the event of prediction of preloading
an application is triggered. The historical sample usage
information includes a sequence associated with histor-
ical usage timing of at least two applications, and histor-
ical status feature information of the terminal correspond-
ing to a time point of launching each application in the
sequence associated with the historical usage timing.
The sample information inputting module is configured
to input the sequence associated with the historical us-
age timing to the recurrent-neural-network submodel,
and to input the historical status feature information to
the fully-connected-network submodel, so as to train the
hybrid network model to acquire the model used for ap-
plication prediction.
[0110] In an embodiment, the application preloading
module is configured to preload an application interface
of the target application according to an active window
stack for preloading, where the active window stack for
preloading has boundary coordinates locating outside a
coordinate range of a display screen.
[0111] In an embodiment, during preloading the target
application, determine whether an operation of opening
a preset code path corresponding to the current applica-
tion is detected, and pause preloading the target appli-
cation when the operation of opening the preset code
path is detected.
[0112] In an embodiment, the application preloading
module is configured to acquire a CPU usage rate of the
terminal and preload the target application when the CPU
usage rate is lower than a preset usage rate threshold,
or to acquire a value of remaining storage space of the
terminal and preload the target application when the val-
ue of the remaining storage space is larger than a preset

storage threshold.
[0113] In an embodiment, the status feature informa-
tion includes one of the following: time information, date
category, on and off status of a mobile data network,
wireless hotspot connection status, identity information
of a connected wireless hotspot, duration of that the cur-
rent application stays in the background, time of last
switch of the current application to the background, plug-
ging and unplugging status of an earphone jack, charging
status, power information of a battery, display duration
of a screen, motion status of the terminal, and location
information of the terminal.
[0114] A storage medium containing computer execut-
able instructions is provided in the embodiment of the
present disclosure. The computer executable instruc-
tions are operable with a computer processor to execute
the method for preloading an application. The method
includes the following.
[0115] Current usage information of a terminal is ac-
quired in response to detecting that an event of prediction
of preloading an application is triggered. The current us-
age information includes a sequence associated with us-
age timing of a current application and current status fea-
ture information of the terminal. The current usage infor-
mation is input to a model used for application prediction.
The model used for application prediction includes a hy-
brid network model generated according to a usage rule
of applications of the terminal corresponding to historical
status feature information. At least one target application
to be launched is predicted according to an output result
of the model used for application prediction. The at least
one target application is preloaded.
[0116] The storage medium refers to any of various
types of memory devices or storage devices. The term
"storage medium" is intended to include: a mounting me-
dium such as a compact disc read-only memory (CD-
ROM), a floppy disk, or a tape device; a computer system
memory or a random access memory such as a dynamic
random access memory (DRAM), a display data random
access memory (DDRRAM), a static random access
memory (SRAM), an extended data output random ac-
cess memory (EDORAM), and a Rambus random access
memory (Rambus RAM); a non-transitory memory such
as a flash memory and a magnetic medium (such as a
hard disk or an optical memory); a register and other
similar types of memory element, and the like. The stor-
age medium may also include other types of memory or
a combination thereof. In addition, the storage medium
may be located in a first computer system in which a
program is executed, or may be located in a second com-
puter system coupled to the first computer system via a
network, such as the Internet. The second computer sys-
tem can provide program instructions to the first compu-
ter for execution. The term "storage medium" can include
two or more storage media that may reside in different
locations (e.g., different computer systems connected
through a network). The storage medium may store pro-
gram instructions (e.g., computer programs) executable
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by one or more processors.
[0117] The storage medium containing computer exe-
cutable instructions is provided in the embodiment of the
present disclosure. The computer executable instruc-
tions contained in the storage medium are not limited to
executing the operations of preloading applications as
described above, and can also execute relevant opera-
tions of the method for preloading an application accord-
ing to the embodiments of the disclosure.
[0118] A terminal is provided in the embodiment of the
present disclosure. The device for preloading an appli-
cation provided in the embodiment of the present disclo-
sure can be integrated in the terminal. FIG. 7 is a sche-
matic structural diagram illustrating a terminal according
to an embodiment of the present disclosure. A terminal
700 includes a memory 701, a processor 702, and com-
puter programs stored in the memory and executable by
the processor. The processor 702 is configured to exe-
cute the computer programs to implement the method
for preloading an application provided in the embodiment
of the present disclosure.
[0119] According to the terminal provided in the em-
bodiment of the present disclosure, technical problems
are solved, such as that too many resources are preload-
ed for applications, too many resources are occupied by
preloading an application, power consumption is in-
creased, and fluency of usage of the terminal is affected.
Accuracy of prediction of the at least one application to
be launched is increased, system power consumption of
the terminal and an occupation rate of a memory of the
terminal are further reduced, thereby optimizing a mech-
anism for preloading an application.
[0120] FIG. 8 is a schematic structural diagram illus-
trating another terminal according to an embodiment of
the present disclosure. As illustrated in FIG. 8, the termi-
nal includes a housing (not illustrated), a memory 801,
and a CPU 802 (also referred to as a processor, herein-
after as CPU for short), a circuit board (not illustrated),
and a power supply circuit (not illustrated). The circuit
board is disposed inside a space defined by the housing.
The CPU 802 and the memory 801 are disposed on the
circuit board. The power supply circuit is configured to
supply power to each circuit or component of the terminal.
The memory 801 is configured to store executable pro-
gram codes. The CPU 802 is configured to run a com-
puter program corresponding to the executable program
codes by reading the executable program codes stored
in the memory 801 to carry out the following operations.
[0121] Current usage information of a terminal is ac-
quired in response to detecting that an event of prediction
of preloading an application is triggered. The current us-
age information includes a sequence associated with us-
age timing of a current application and current status fea-
ture information of the terminal. The current usage infor-
mation is input to a model used for application prediction.
The model used for application prediction includes a hy-
brid network model generated according to a usage rule
of applications of the terminal corresponding to historical

status feature information. At least one target application
to be launched is predicted according to an output result
of the model used for application prediction. The at least
one target application is preloaded.
[0122] The terminal further includes a peripheral inter-
face 803, a radio frequency (RF) circuit 805, an audio
circuit 806, a speaker 811, a power management chip
808, an input/output (I/O) subsystem 809, other in-
put/control devices 810, a touch screen 812, and an ex-
ternal port 804, which are communicated via one or more
communication buses or signal lines 807.
[0123] What needs to be illustrated is that the terminal
800 illustrated is exemplary and the terminal 800 may
have more or fewer components than those illustrated in
FIG. 8. For example, two or more components may be
combined, or different component configurations can be
adopted in the terminal. The various components illus-
trated in FIG. 8 can be implemented in hardware, soft-
ware, or a combination of hardware and software includ-
ing one or more signal processing and/or application spe-
cific integrated circuits.
[0124] The following describes a mobile phone as an
example of a terminal for preloading an application.
[0125] The memory 801 can be configured to be ac-
cessed by the CPU 802, the peripheral interface 803 and
so on. The memory 801 may include a high-speed ran-
dom-access memory and may further include a non-tran-
sitory memory such as one or more magnetic disk storage
devices, flash memory devices, or other transitory solid-
state memory devices.
[0126] The peripheral interface 803 is configured to
connect the input and output peripherals of the device to
the CPU 802 and the memory 801.
[0127] The I/O subsystem 809 can be configured to
connect the input and the output peripherals, such as
connecting the touch screen 812 and other input/control
devices 810 to the peripheral interface 803. The I/O sub-
system 809 may include a display controller 8091 and
one or more input controllers 8092 configured to control
other input/control devices 810. The one or more input
controllers 8092 are configured to receive electrical sig-
nals from or send electrical signals to other input/control
devices 810, where other input/control devices 810 may
include a physical button (a press button, a rocker button,
etc.), a dial, a slide switch, a joystick, or a click wheel.
What needs to be illustrated is that the input controller
8092 can be coupled with any of a keyboard, an infrared
port, a universal serial bus (USB) interface, and a pointing
device such as a mouse.
[0128] The touch screen 812 functions as an input in-
terface and an output interface between a terminal and
a user, and is configured to display a visual output to the
user. The visual output may include graphics, text, icons,
videos, and the like.
[0129] The display controller 8091 in the I/O subsystem
809 is configured to receive an electrical signal from or
send an electrical signal to the touch screen 812. The
touch screen 812 is configured to detect contact on the
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touch screen. The display controller 8091 is configured
to convert the detected contact into an interaction with a
user interface object displayed on the touch screen 812,
that is, to realize human-computer interaction. The user
interface object displayed on the touch screen 812 may
be an icon of a running game, an icon indicating connec-
tion to corresponding networks, and the like. What needs
to be illustrated is that the device may also include a light
mouse, which is a touch sensitive surface that does not
display a visual output, or can be an extension of a touch
sensitive surface formed by the touch screen.
[0130] The RF circuit 805 is configured to establish
communication between a mobile phone and the wireless
network (i.e., network side) and to transmit and receive
data between the mobile phone and the wireless network,
for example, to transmit and receive short messages,
emails, and the like. The RF circuit 805 is configured to
receive and transmit RF signals (also known as electro-
magnetic signals), to convert an electrical signal into an
electromagnetic signal or convert an electromagnetic
signal into an electrical signal, and to communicate with
a communication network and other devices through
electromagnetic signals. The RF circuit may include
known circuits for performing these functions, including
but not limited to an antenna system, an RF transceiver,
one or more amplifiers, a tuner, one or more oscillators,
a digital signal processor, a coder-decoder (CODEC)
chipset, a subscriber identity module (SIM) and so on.
[0131] The audio circuit 806 is configured to receive
audio data from the peripheral interface 803, to convert
the audio data into an electric signal, and to transmit the
electric signal to the speaker 811.
[0132] The speaker 811 is configured to restore the
voice signal received by the mobile phone from the wire-
less network via the RF circuit 805 to sound and to play
the sound to the user.
[0133] The power management chip 808 is configured
for power supply and power management of the hard-
ware connected to the CPU 802, the I/O subsystem 809,
and the peripheral interfaces 803.
[0134] The device for preloading an application, the
storage medium, and the terminal provided in the above
embodiments have corresponding functional modules to
execute the corresponding method for preloading an ap-
plication and advantageous effects of executing the
method. For technical details not described herein, ref-
erence may be made to the description of the method for
preloading an application.

Claims

1. A method for preloading an application, comprising:

acquiring (101), in response to detecting that an
event of prediction of preloading an application
is triggered, current usage information of a ter-
minal;

inputting (102) the current usage information to
a model used for application prediction;
predicting (103) at least one target application
to be launched according to an output result of
the model used for application prediction;
determining whether an active window stack for
preloading based on an Android operating sys-
tem exists in the terminal before preloading the
at least one target application, the active window
stack for preloading having boundary coordi-
nates locating outside a coordinate range of a
display screen of the terminal;
preloading an application interface of the at least
one target application according to the active
window stack for preloading, in response to de-
termining that the active window stack for
preloading exists in the terminal;
creating the active window stack for preloading
and preloading the application interface of the
at least one target application according to the
active window stack for preloading, in response
to determining that the active window stack for
preloading does not exist in the terminal;
preloading the application interface of the at
least one application according to the active win-
dow stack for preloading, comprising:

creating a target process for each of the tar-
get applications;
creating, in the active window stack for
preloading, a task stack for each of the tar-
get applications;
launching, in the task stack for each of the
target applications, an active window for
each of the target applications according to
the target process for each of the target ap-
plications; and
drawing and displaying the application in-
terface of each of the target applications ac-
cording to the active window for each of the
target applications.

2. The method of claim 1, wherein preloading the at
least one target application comprises:

acquiring(506) a central processing unit, CPU,
usage rate of the terminal; and
preloading (508) the at least one target applica-
tion when the CPU usage rate is lower than a
preset usage rate threshold.

3. The method of any of claims 1 to 2, wherein the at
least one target application is embodied as a plurality
of target applications, and preloading the at least one
target application comprises:

adding the target applications to a list for
preloading an application; and
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preloading the target applications in the list for
preloading an application in sequence every a
preset period.

4. The method of claim 3, wherein the target applica-
tions in the list for preloading an application are sort-
ed in descending order according to the probability
value of launching each of the target applications.

5. The method of any of claims 1 to 4, wherein the status
feature information further comprises at least one of
the following:
on and off status of a mobile data network, wireless
hotspot connection status, identity information of a
connected wireless hotspot, duration of that the cur-
rent application stays in the background, time of last
switch of the current application to the background,
plugging and unplugging status of an earphone jack,
charging status, power information of a battery, dis-
play duration of a screen, motion status of the termi-
nal, and location information of the terminal.

6. A terminal, comprising:

at least one processor (702); and
a computer readable memory (701), coupled to
the at least one processor (702) and storing at
least one computer executable instruction there-
in, which when executed by the at least one proc-
essor (702), cause the at least one processor
(702) to execute the method of any of claims 1
to 5.

7. Anon-transitory computer-readable storage medium
storing at least one computer-executable instruction
which, when executed by at least one processor
(702), causes the at least one processor (702) to
execute the method of any of claims 1 to 5.

Patentansprüche

1. Verfahren zum Vorladen einer Anwendung, das Fol-
gendes umfasst:

Erfassen (101), als Reaktion auf die Feststel-
lung, dass ein Ereignis der Vorhersage des Vor-
ladens einer Anwendung ausgelöst wurde, von
aktuellen Nutzungsinformationen eines Endge-
rätes;
Eingeben (102) der aktuellen Nutzungsinforma-
tionen in ein Modell, das für die Anwendungs-
vorhersage verwendet wird;
Vorhersagen (103) mindestens einer zu starten-
den Zielanwendung gemäß einem Ausgabeer-
gebnis des für die Anwendungsvorhersage ver-
wendeten Modells;
Bestimmen, ob ein aktiver Fensterstapel zum

Vorladen auf der Basis eines Android-Betriebs-
systems in dem Endgerät existiert, bevor die
mindestens eine Zielanwendung vorgeladen
wird, wobei der aktive Fensterstapel zum Vor-
laden Grenzkoordinaten hat, die außerhalb ei-
nes Koordinatenbereichs eines Anzeigebild-
schirms des Endgerätes liegen;
Vorladen einer Anwendungsschnittstelle der
mindestens einen Zielanwendung gemäß dem
aktiven Fensterstapel zum Vorladen, als Reak-
tion auf die Feststellung, dass der aktive Fens-
terstapel zum Vorladen im Endgerät existiert;
Erzeugen des aktiven Fensterstapels zum Vor-
laden, und Vorladen der Anwendungsschnitt-
stelle der mindestens einen Zielanwendung ge-
mäß dem aktiven Fensterstapel zum Vorladen
als Reaktion auf die Feststellung, dass der ak-
tive Fensterstapel zum Vorladen im Endgerät
nicht existiert;
Vorladen der Anwendungsschnittstelle der min-
destens einen Anwendung entsprechend dem
aktiven Fensterstapel zum Vorladen, Folgendes
umfassend:

Erzeugen eines Zielprozesses für jede der
Zielanwendungen;
Erzeugen, im aktiven Fensterstapel zum
Vorladen, eines Aufgabenstapels für jede
der Zielanwendungen;
Starten, in dem Aufgabenstapel für jede der
Zielanwendungen, eines aktiven Fensters
für jede der Zielanwendungen entspre-
chend dem Zielprozess für jede der Zielan-
wendungen; und
Zeichnen und Anzeigen der Anwendungs-
schnittstelle jeder der Zielanwendungen
entsprechend dem aktiven Fenster für jede
der Zielanwendungen.

2. Verfahren nach Anspruch 1, wobei das Vorladen der
mindestens einen Zielanwendung Folgendes um-
fasst:

Erfassen (506) einer Nutzungsrate der Zentral-
einheit (CPU) des Endgerätes; und
Vorladen (508) der mindestens einen Zielan-
wendung, wenn die CPU-Nutzungsrate niedri-
ger als ein voreingestellter Nutzungsraten-
Schwellenwert ist.

3. Verfahren nach einem der Ansprüche 1 bis 2, wobei
die mindestens eine Zielanwendung als eine Viel-
zahl von Zielanwendungen verkörpert ist, und das
Vorladen der mindestens einen Zielanwendung Fol-
gendes umfasst:

Hinzufügen der Zielanwendungen zu einer Liste
zum Vorladen einer Anwendung; und
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Vorladen der Zielanwendungen in der Liste zum
Vorladen einer Anwendung nacheinander in ei-
nem voreingestellten Zeitraum.

4. Verfahren nach Anspruch 3, wobei die Zielanwen-
dungen in der Liste zum Vorladen einer Anwendung
in absteigender Reihenfolge nach dem Wahrschein-
lichkeitswert des Starts jeder der Zielanwendungen
sortiert sind.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
die Information über das Statusmerkmal ferner min-
destens eines der folgenden Merkmale umfasst:
Ein- und Ausschaltstatus eines Mobildatennetz-
werks, Verbindungsstatus eines drahtlosen Hot-
spots, Identitätsinformationen eines verbundenen
drahtlosen Hotspots, Dauer des Verbleibs der aktu-
ellen Anwendung im Hintergrund, Zeitpunkt des letz-
ten Wechsels der aktuellen Anwendung in den Hin-
tergrund, Einsteck- und Aussteckstatus einer Kopf-
hörerbuchse, Ladestatus, Leistungsinformationen
einer Batterie, Anzeigedauer eines Bildschirms, Be-
wegungsstatus des Endgerätes und Standortinfor-
mationen des Endgerätes.

6. Endgerät, das Folgendes umfasst:

mindestens einen Prozessor (702); und
einen computerlesbaren Speicher (701), der mit
dem mindestens einen Prozessor (702) gekop-
pelt ist, und in dem mindestens eine computer-
ausführbare Anweisung gespeichert ist, die,
wenn sie von dem mindestens einen Prozessor
(702) ausgeführt wird, den mindestens einen
Prozessor (702) veranlasst, das Verfahren nach
einem der Ansprüche 1 bis 5 auszuführen.

7. Nicht-transitorisches computerlesbares Speicher-
medium, das mindestens eine computerausführbare
Anweisung speichert, die, wenn sie von mindestens
einem Prozessor (702) ausgeführt wird, den mindes-
tens einen Prozessor (702) veranlasst, das Verfah-
ren nach einem der Ansprüche 1 bis 5 auszuführen.

Revendications

1. Procédé pour le préchargement d’une application,
comprenant :

l’acquisition (101), en réponse à la détection
qu’un événement de prédiction d’un précharge-
ment d’une application est déclenché, d’infor-
mations d’usage actuelles d’un terminal ;
l’entrée (102) des informations d’usage actuel-
les dans un modèle utilisé pour une prédiction
d’application ;
la prédiction (103) d’au moins une application

cible destinée à être lancée selon un résultat de
sortie du modèle utilisé pour la prédiction
d’application ;
la détermination du fait qu’une pile de fenêtre
active, pour le préchargement sur la base d’un
système d’exploitation Android, existe, ou
n’existe pas, dans le terminal avant le préchar-
gement de l’au moins une application cible, la
pile de fenêtre active pour le préchargement
ayant des coordonnées de limite se situant en
dehors d’une plage de coordonnées d’un écran
d’affichage du terminal ;
le préchargement d’une interface d’application
de l’au moins une application cible selon la pile
de fenêtre active pour le préchargement, en ré-
ponse à la détermination que la pile de fenêtre
active pour le préchargement existe dans le
terminal ;
la création de la pile de fenêtre active pour le
préchargement, et le préchargement de l’inter-
face d’application de l’au moins une application
cible selon la pile de fenêtre active pour le pré-
chargement, en réponse à la détermination que
la pile de fenêtre active pour le préchargement
n’existe pas dans le terminal ;
le préchargement de l’interface d’application de
l’au moins une application selon la pile de fenê-
tre active pour le préchargement, comprenant :

la création d’un processus cible pour cha-
cune des applications cibles ;
la création, dans la pile de fenêtre active
pour le préchargement, d’une pile de tâche
pour chacune des applications cibles ;
le lancement, dans la pile de tâche pour
chacune des applications cibles, d’une fe-
nêtre active pour chacune des applications
cibles selon le processus cible pour chacu-
ne des applications cibles ; et
la représentation et l’affichage de l’interface
d’application de chacune des applications
cibles selon la fenêtre active pour chacune
des applications cibles.

2. Procédé selon la revendication 1, dans lequel le pré-
chargement de l’au moins une application cible
comprend :

l’acquisition (506) d’un taux d’usage d’unité cen-
trale de traitement, CPU, du terminal ; et
le préchargement (508) de l’au moins une ap-
plication cible lorsque le taux d’usage de CPU
est inférieur à un seuil de taux d’usage prédéfini.

3. Procédé selon l’une quelconque des revendications
1 et 2, dans lequel l’au moins une application cible
est réalisée sous la forme d’une pluralité d’applica-
tions cibles, et le préchargement de l’au moins une
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application cible comprend :

l’ajout des applications cibles à une liste pour le
préchargement d’une application ; et
le préchargement des applications cibles dans
la liste pour le préchargement d’une application
en séquence à chaque période prédéfinie.

4. Procédé selon la revendication 3, dans lequel les
applications cibles dans la liste pour le précharge-
ment d’une application sont triées en ordre décrois-
sant selon la valeur de probabilité du lancement de
chacune des applications cibles.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel les informations de caractéristi-
ques d’état comprennent en outre au moins un de
ce qui suit :
un état de marche et d’arrêt d’un réseau mobile de
données, un état de connexion de point d’accès sans
fil, des informations d’identité d’un point d’accès
sans fil connecté, une durée pendant laquelle l’ap-
plication actuelle reste dans l’arrière-plan, une heure
du dernier passage de l’application actuelle à l’arriè-
re-plan, un état de branchement et de débranche-
ment d’une prise d’écouteur, un état de recharge,
des informations électriques d’une batterie, une du-
rée d’affichage d’un écran, un état de mouvement
du terminal, et des information de localisation du ter-
minal.

6. Terminal, comprenant :

au moins un processeur (702) ; et
une mémoire lisible par ordinateur (701), cou-
plée à l’au moins un processeur (702) et stoc-
kant au moins une instruction exécutable par
ordinateur dans celle-ci, qui lorsqu’elle est exé-
cutée par l’au moins un processeur (702), fait
en sorte que l’au moins un processeur (702)
exécute le procédé selon l’une quelconque des
revendications 1 à 5.

7. Support de stockage non transitoire lisible par ordi-
nateur, stockant au moins une instruction exécutable
par ordinateur qui, lorsqu’elle est exécutée par au
moins un processeur (702), fait en sorte que l’au
moins un processeur (702) exécute le procédé selon
l’une quelconque des revendications 1 à 5.
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