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INFORMATION, AND DEVICE AND STORAGE MEDIUM
THEREOF

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present disclosure is a national stage of international application No.
PCT/CN2020/108217, filed on August 10, 2020, which claims priority to the Chinese patent
application No. 201911205610.4, filed on November 29, 2019, the contents of which are herein

incorporated by references in their entireties.

TECHNICAL FIELD
[0002] The present disclosure relates to the technical field of data transmission, and in particular,
relates to a system, method and apparatus for pushing information, and a device and a storage
medium thereof.

BACKGROUND

[0003] For improvement of activity of users in a plurality of push applications and for a good
use experience of the users in browsing various types of information in the push applications,
stricter requirements are being imposed on content push services. The content push service is
mainly directed to: 1) screening push content of interest for the users; and 2) scheduling
appropriate content push time points for different users.

[0004] Generally, a single content push algorithm and push time determination algorithm are
uniformly configured into a system for pushing content. For example, in the case that the content
of interest is pushed to the user in an event-driven manner, once new content uploaded by the
user is received, users with a higher similarity degree are immediately filtered based on feature
information of history browse content of other users and the feature information of the new
content, and then the new content is directly pushed to the users. In this case, content production,
content selection, and content push form a closed loop in the content push service, and whether it
is convenient for the push user to receive the push content cannot be determined. As such,
excessively frequent content push may cause interference to the push user. Alternatively, lists of
push time points are manually arranged for different types of users, and the content of interest is
filtered and pushed using a uniformly configured content push algorithm. Consequently,

different push time points for different users of the same type cannot to be satisfied.



[0005] In the related art, the content of interest is pushed at an appropriate push time point by
uniformly configuring the single content push algorithm and push time determination algorithm.
In this case, the single content push algorithm and push time determination algorithm are not
adaptable to a scenario of multiple push services, have some push problems, and push effect are

not controllable.

SUMMARY
[0006] Embodiments of the present disclosure provide a system, method and apparatus for
pushing information, and a device and a storage medium thereof, which ensure extendibility of a
content push algorithm, and improve accuracy of push time points and push content.
[0007] The embodiments of the present disclosure provide a system for pushing information.
The system for pushing information includes: a time-driven scheduling terminal, a push content
generating terminal, and a push content candidate terminal; wherein
[0008] the time-driven scheduling terminal is configured to calculate push time points of push
users for different push service types according to push time point rules for the different push
service types, and initiate content generation requests based on push service types and user bases
at same push time points; and the push content generating terminal is configured to select, based
on the content generation requests, target push content of the push users at the push time points
corresponding to the push service types from the push content candidate terminal using a
dynamically configured content push algorithm, and feed the target push content back to the
time-driven scheduling terminal;
[0009] wherein the time-driven scheduling terminal comprises a time point server, a content
request server, and a content push server; wherein
[0010] the time point server is configured to calculate the push time points of the push users for
the different push service types according to the push time point rules for the different push
service types at a predetermined time interval;
[0011] the content request server is configured to access the push time points of the push users
for the different push service types in the time point server, determine content request
opportunities corresponding to the different push time points based on the push service types and
the user bases at the same push time points, and initiate the content generation requests to the
push content generating terminal at the content request opportunities, wherein the content request
opportunities are prior to push time points corresponding to the content request opportunities;

and



[0012] the content push server is configured to push the target push content corresponding to the
push time points that is fed back by the push content generating terminal to the push users at
push time points corresponding to the content request opportunities.

[0013] The embodiments of the present disclosure provide a method for pushing information.
The method for pushing information includes:

[0014] calculating push time points of push users for different push service types according to
push time point rules for the different push service types at a predetermined time interval,

[0015] calculating content request opportunities that match the push service types corresponding
to the push time points of the push users and user bases at the push time points, wherein the push
time points are calculated according to the push time point rules for the different push service
types; and

[0016] determining, at the content request opportunities, target push content of the push users at
the push time points corresponding to the push service types using a dynamically configured
content push algorithm, wherein the target push content is content for the push service types
corresponding to the push time points;

[0017] wherein calculating the content request opportunities that match the push service types
corresponding to the push time points of the push users and the user bases at the push time points
comprises:

[0018] accessing the push time points of the push users for the different push service types, and
determining content request opportunities corresponding to the different push time points based
on the push service types and the user bases at the same push time points, wherein the content
request opportunities are prior to push time points corresponding to the content request
opportunities.

[0019] The embodiments of the present disclosure provide an apparatus for pushing information.
The apparatus for pushing information includes:

[0020] a push time point calculating module, configured to calculate push time points of push
users for different push service types according to the push time point rules for the different push
service types at a predetermined time interval;

[0021] an opportunity calculating module, configured to calculate content request opportunities
that match the push service types corresponding to the push time points of the push users and
user bases at the push time points, wherein the push time points are calculated according to push
time point rules for different push service types; and

[0022] a target content determining module, configured to determine, at the content request

opportunities, target push content of the push users at the push time points corresponding to the



push service types using a dynamically configured content push algorithm, wherein the target
push content is content for the push service types corresponding to the push time points;

[0023] wherein the opportunity calculating module is configured to: access the push time points
of the push users for the different push service types, and determining content request
opportunities corresponding to the different push time points based on the push service types and
the user bases at the same push time points, wherein the content request opportunities are prior to
push time points corresponding to the content request opportunities.

[0024] The embodiments of the present disclosure provide a computer device for pushing
information. The computer device includes:

[0025] one or more processors; and

[0026] a memory, configured to store one or more programs;

[0027] wherein the one or more processors, when running the one or more programs, are caused
to perform the method for pushing information according to any of the embodiments of the
present disclosure.

[0028] The embodiments of the present disclosure provide a non-volatile computer-readable
storage medium. The non-volatile computer-readable storage medium stores a computer program,
wherein the computer program, when run by a processor, causes the processor to perform the

method for pushing information according to in any of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029] FIG. 1 is a block diagram of a system for pushing information according to a first
embodiment of the present disclosure;
[0030] FIG. 2 is an architectural diagram of a system for pushing information according to a
second embodiment of the present disclosure;
[0031] FIG. 3A is a flowchart of a method for pushing information according to a third
embodiment of the present disclosure;
[0032] FIG. 3B is a schematic diagram of a process of pushing information according to the
third embodiment of the present disclosure;
[0033] FIG. 4A is a flowchart of a method for pushing information according to a fourth
embodiment of the present disclosure;
[0034] FIG. 4B is a schematic diagram of a process of pushing information according to the
fourth embodiment of the present disclosure;
[0035] FIG. 5 is a schematic structural diagram of an apparatus for pushing information

according to a fifth embodiment of the present disclosure; and
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[0036] FIG. 6 is a schematic structural diagram of a device according to a sixth embodiment of

the present disclosure.

DETAILED DESCRIPTION
[0037] The following describes the present disclosure hereinafter in connection with the
accompanying drawings and the embodiments. The embodiments described herein are only
intended to explain, but limit, the present disclosure. In addition, only some, but not all, of the
structures associated with the present disclosure are shown in the accompanying drawings.
[0038] First embodiment
[0039] FIG. 1 is a block diagram of a system for pushing information according to this
embodiment. This embodiment is applicable to any scenario of pushing information. Referring to
FIG. 1, the system for pushing information may include: a time-driven scheduling terminal 10, a
push content generating terminal 11, and a push content candidate terminal 12.
[0040] The time-driven scheduling 10 terminal is configured to calculate push time points of
push users for different push service types according to push time point rules for the different
push service types, and initiate content generation requests based on push service types and user
bases at same push time points; and the push content generating terminal 11 is configured to
select, based on the content generation requests, target push content of the push users at the push
time points corresponding to the push service types from the push content candidate terminal 12
using a dynamically configured content push algorithm, and feed the target push content back to
the time-driven scheduling terminal 10.
[0041] Optionally, this embodiment is applicable in a push scenario of multiple types of
messages of planning suitable push time points for a plurality of push users and screening push
content of most interest from content of the multiple types of messages to push to the push users
at the push time points. In this case, planning the push time points, screening the push content,
and storing the message content are separately performed in this embodiment to improve
processing performance of the information push. Thus, the time-driven scheduling terminal 10
corresponding to planning of the push time point, the push content generating terminal 11
corresponding to screening of the push content, and the push content candidate terminal 12
corresponding to storing of the message content are configured to perform different functions. In
order to ensure the processing performance of the terminals, the time-driven scheduling terminal
10, the push content generating terminal 11, and the push content candidate terminal 12 are
deployed in a distributed mode. Because the corresponding push function is configured for a
plurality of servers in the system for pushing information, and the plurality of servers are

organized into the time-driven scheduling terminal 10, the push content generating terminal 11,
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and the push content candidate terminal 12 that are predetermined. The number of servers in the
terminals may be determined based on the processing performance, which is not limited in this
embodiment. For example, in the case that the message content stored in the push content
candidate terminal 12 is excessively large, the number of servers in the push content candidate
terminal 12 may be additionally increased to relieve storage pressure of each server.

[0042] The functions of the time-driven scheduling terminal 10, the push content generating
terminal 11, and the push content candidate terminal 12 are described hereinafter.

[0043] The time-driven scheduling terminal 10 is taken as a trigger for the system for pushing
information, and different types of push service are configured for corresponding push time point
rules in the time-driven scheduling terminal 10, which ensures the accuracy of push time points
for different push service types. In this case, the push time point rules may include manual
intervention arrangements, predetermined push time point algorithms, and the like. For example,
for the push service with slow service data update or the push service with a fixed push time
point, the manual intervention arrangement may be applied to organize the push users in terms of
different attributes such as region, country, or language, such that the push time points for the
push service types are defined for the plurality of push users. For example, for the push service
that service data with fast service data update or the push service with an unfixed browsing time
point of the user, the push time point algorithm may be applied to analyze history behavior data
of the plurality of push users, such that the push time points for the push service types are
defined for the plurality of push users. Illustratively, a plurality of time segments are predefined,
and the push time points suitable for the push user are analyzed based on history activity
information of the push user within a history time period, such as history active time points (user
online time points), and click preference time points for the push content, such that different
push users are assigned to different time segments. Each push user may fall within the plurality
of time segments, and thus push time points of the different push users are adaptively adjusted.
[0044] In this embodiment, the time-driven scheduling terminal 10 calculates the push time
points for the plurality of push users for the different push service types according to the push
time point rules for the different push service types, such that one push time point table is
maintained on the time-driven scheduling terminal 10 for each push user. The push time point
table records the push time points of the push users for the different push service types, the push
service types for a plurality of push time points and the user bases at the same push time points
are analyzed subsequently, and push content pushed to the users at each push time point is
requested from the push content generating terminal 11 at a suitable opportunity, so as to avoid a
time delay of the push due to failure of generation of suitable push content at the push time point

caused by an excessive data processing amount. Illustratively, in the case that the push service
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type is updated fast and the user base at the same push time point is small, the content generation
request may be directly initiated at a time point closest to the push time point to ensure the
accuracy of the push content; and in the case that the push service type is updated slowly or the
user base at the same push time point is large, the content generation request may be initiated at a
period of time ahead (e.g., a previous day) of the push time point to ensure that the push content
corresponding to the push time point may be generated within a sufficient time period. In order
to ensure the accuracy of the opportunity for initiating the content generation requests, different
weights may be predetermined for the push service types and the user bases at the same push
time points in this embodiment to determine accurate request opportunities.

[0045] The push content generating terminal 11 is a content screening portion of the system for
pushing information, and the push content generating terminal 11 is provided with a dynamic
configuration interface for dynamically configuring the corresponding content push algorithm.
Ilustratively, in this embodiment, the dynamic configuration interface may push the content
push algorithm with higher accuracy to replace the previous content push algorithm, so as to
reconfigure the new content push algorithm onto the push content generating terminal 11 to
achieve dynamic extensibility of the content push algorithm in the system for pushing
information.

[0046] In the case that the push content generating terminal 11 receives the content generation
requests initiated by the time-driven scheduling terminal 10, the content generation requests may
include push user identifications and the push service types corresponding to the push time
points, and thus it is convenient for the push content generating terminal 11 to determine the
push users of the present push and the push service types corresponding to the corresponding the
push time points. In this case, the push content generating terminal 11 may select the message
content of most interest of each push user for the push service types corresponding to the push
user from the multiple types of message content stored in the push content candidate terminal 12
using the dynamically configured content push algorithm, may take the message content of most
interest as the target push content of each push user at the push time points corresponding to the
push service types, and may feed the target push content back to the time-driven scheduling
terminal 10. In this case, the time-driven scheduling terminal 10 may push the target push
content corresponding to the push time points to the corresponding push users at the push time
points corresponding to the push service types, which ensures the timeliness and accuracy of
pushing information.

[0047] In order to ensure the efficiency of pushing information, the content generation request
initiated by the time-driven scheduling terminal 10 in this embodiment may be used to request

the push content of the same push user at different push time points, and may further be used to
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request the push content of different push users at the same push time point, which is not limited
in this embodiment. In the case that the content generation request for the push content
generating terminal 11 receives the push content of the same push user at different push time
points, the push content generating terminal 11 may screen out the plurality of message content
from the push content candidate terminal 12 using the dynamically configured content push
algorithm, and distribute the plurality of message content to different push time points based on
the rule, such as, distributing the plurality of message content in one-to-one correspondence
based on a chronological order of the push time points and a match degree between the message
content and the push users, or performing a match analysis on the screened message content at
each push time point and sequentially redistributing the different push time points based on the
match degree, which is not limited in this embodiment.

[0048] The push content candidate terminal 12 is a storage portion of the system for pushing
information, and the push content candidate terminal 12 is configured to store the multiple types
of message content uploaded by the different types users in the push application and
corresponding user operation parameters after the multiple types of message content are pushed
to the different push users. In this way, the push content generating terminal 11 may refer to the
user operation parameters of the multiple types of message content in the case that the push
content generating terminal 11 selects, based on the content generation request, the target push
content of the push user at the corresponding push time point using the dynamically configured
content push algorithm, thereby improving the accuracy of the push content. In the case that the
amount of the message content store is excessively large, the servers of the push content
candidate terminal 12 may be deployed in a distributed mode to implement partition-based
content storage and the number of servers in the push content candidate terminal 12 may be
additionally added in the process of information push, such that the efficiency of storing the
message content is ensured.

[0049] In order to collect the content uploaded by the user and monitor operation condition of
the plurality of push users for push information in real time, this embodiment may further
include a stream task service terminal 13 configured to collect the content uploaded by the user
and store the content uploaded by the user to the push content candidate terminal 12, and update,
based on expose events and click events of the content uploaded by the user reported by the push
user, exposure statistical parameters and click statistical parameters of the content uploaded by
the user stored on the push content candidate terminal 12.

[0050] In the case that the push user uploads the new message content to the system for pushing
information, the stream task service terminal 13 in the system for pushing information may

collect the message content uploaded from the client in real time, and store the message content
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uploaded from the client to the push content candidate terminal 12. In the case that the time-
driven scheduling terminal 10 pushes the message content to the push user, the client to which
the push user logs in may report the expose events and the click events of the message content.
The expose event is a determination message fed back when the client to which the push user
logs in successfully receives the pushed message content, and the click event is a determination
message for determination whether the push user browses the pushed message content. In the
case that the stream task service terminal 13 collects the expose events and the click events of
the message content reported from the client, the exposure statistical parameters and the click
statistical parameters of the message content on the push content candidate terminal are updated
based on the exposure and click conditions, so as to improve the accuracy of the subsequent push
content.

[0051] In the technical solutions according to this embodiment, the system for pushing
information includes the time-driven scheduling terminal, the push content generating terminal,
and the push content candidate terminal. The time-driven scheduling terminal is provided with
the corresponding push time point rules for different push service types, the push content
generating terminal is provided with the dynamically configured content push algorithm. In this
case, the time-driven scheduling terminal calculates the push time points of the plurality of push
users for the different push service types according to the push time point rules for different push
service types, and initiates the content generation requests based on the push service types and
user bases at the same push time points, such that the accuracy of the opportunities for initiating
the content generation requests is ensured. In the case that the user base at the same push time
point is too large, the content generation request corresponding to the push service type may be
initiated in advance to avoid the slow content generation caused by excessively large system
throughput and congested content. The push content generating terminal is configured to select,
based on the content generation requests, the target push content of the push users at the push
time points corresponding to the push service types from the push content candidate terminal
using the dynamically configured content push algorithm, and feed the target push content back
to the time-driven scheduling terminal, such that the target push content can be successfully
generated prior to the push time point, and timeliness of the information push and the system
stability may be ensured. Meanwhile, the push content generating terminal achieves the
extendibility of the content push algorithm by dynamically configuring the content push
algorithm. In this embodiment, the content generation requests are initiated prior to the push time
points corresponding to the push service types, and the target push content corresponding to the
push service types is generated using the dynamically configured content push algorithm, such

that a closed loop of content production, content selection, and content push formed in the
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information push service is achieved, and the accuracy of the push time points and the push
content is improved.

[0052] Second embodiment

[0053] FIG. 2 is an architectural diagram of a system for pushing information according to this
embodiment. This embodiment is described based on the above embodiment. Optionally, as
shown in FIG. 2, this embodiment illustrates the configuration of the time-driven scheduling
terminal 20, the push content generating terminal 21, the push content candidate terminal 22, and
the stream task service terminal 23 in the system for pushing information.

[0054] Optionally, the time-driven scheduling terminal 20 may include a time point server 201,
a content request server 202, and a content push server 203 based on different functions in the
push time point process.

[0055] The time point server 201 is provided with push time point rules for different push
service types. As in the information push process, the need of the push user for the time point
may change, and push users may be added, the time point server may calculate push time points
of a plurality of push users for the different push service types according to the push time point
rules for the different push service types at a predetermined time interval, such that the accuracy
of the push time points of the plurality of push users for the different push service types is
ensured. The content request server 202 accesses the push time points of the plurality of push
users for the different push service types in the time point server 201 at different push service
types in real time, determines content request opportunities corresponding to the different push
time points based on the push service types and user bases at same push time points, and initiates
the content generation requests to the push content generating terminal at the content request
opportunities, wherein the content request opportunities are prior to push time points
corresponding to the content request opportunities, such that the push content generating
terminal 21 acquires the target push content corresponding to the push time points in time prior
to the push time points corresponding to the content request opportunities, thereby ensuring the
timeliness of the information push. The content push server 203 receives the target push content
at the push time point fed back by the push content generating terminal 21, and pushes the target
push content corresponding to the push time points fed back by the push content generating
terminal to the push users at push time points.

[0056] Based on the different functions in the process of pushing information, the push content
generating terminal 21 may include a content recall server 211 and a rank server 212 that are
deployed in a distributed mode. In the case that the push content generating terminal 21 receives
the content generation requests initiated by the time-driven scheduling terminal 20, because the

time-driven scheduling terminal 20 may simultaneously request the push content of the different
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push users at the same push time point, the push content generating terminal 21 in this
embodiment may distribute the content generation requests for the different push users to the
different content recall servers 211 to simultaneously perform the push content determination
operations of the different push users.

[0057] Upon receiving the content generation request, the content recall server 211 first
determines the push users of the present request and the push service types corresponding to the
corresponding push time points, and then recalls initial sets of push content under a
predetermined condition from the push content candidate terminal 22 for the push users using a
predetermined similarity algorithm. In this case, the predetermined condition may be the upper
limit of the number of message content of interest of the push user recalled from the initial sets
of push content and the push service types of the recalled message content being the push service
types corresponding to the push time point to be pushed in the present request in the content
generation request, such that the message content in the initial set of push content is the push
service type corresponding to the push time point of the present request. Illustratively, the
content recall server 211 may recall the number of the message content of interest of the push
user corresponding to closest similarity degree based on information of different attributes of the
push user (such as the country, the language, the age, the gender, the history behavior, and the
like) form the push content candidate terminal 22. The rank server 212 ranks the plurality of
message content in the initial sets of push content recalled by the content recall server 211 using
a predetermined match algorithm, and selects the target push content of the push users at the
corresponding push time points based on a ranking result. In the case that there is one push time
point, best ranked message content is selected as the target push content at the push time point;
in the case that a plurality of the push time points are present, top ranked message content at a
quantity the same as the quantity of push time points is selected, and a match analysis is
performed again based on the chronological order of the push time points, so as to determine the
target push content at the plurality of push time points.

[0058] Furthermore, in order to improve the push experience of the push user, this embodiment
may further include a display diversity of the target push content, and the push content
generating terminal 21 may further include a style server 213. The style server 213 first looks up
version information of the client to which the push user logs in, analyzes history behavior data of
the push user for the pushed message content, and determines display style parameters of the
target push content based on the version information of the client to which the push user logs in
and/or the history behavior data of the push user. For example, for a push user that has not
browsed the push content within a predetermined time period, the target push content may be set

as a pop-up style push to prompt the push user to browse, and the target push content and the
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corresponding display style parameters may be fed back to the time-driven scheduling terminal
20, such that the time-driven scheduling terminal 20 pushes the target push content and the
corresponding display style parameters to the push user at the corresponding push time point,
and the client to which the push user logs in displays the target push content with the display
style parameters. As such, the personalized display of the push content is improved, and the
information push is fully achieved for different clients.

[0059] In order to distinguish the message content uploaded by different types of users, the push
content candidate terminal 22 may include a conventional content memory 221 and a
professional content memory 222. Users in the push application include ordinary users and
authenticated professional users. In this case, the stream task service terminal 23 may store the
original content uploaded by an ordinary user and collected in real-time to the conventional
content memory 221, and store content uploaded by an authenticated professional user in the
push application to the professional content memory 222. In this embodiment, the conventional
content memory 221 and the professional content memory 222 are deployed in a distributed
mode. In the case that the stored content is too large, the functions corresponding to the server
may be additionally added to ensure extensibility of the content store.

[0060] The stream task service terminal 23 may include a content collection server 231 and a
reflow statistical server 232. The content collection server 231 collects the message content
uploaded by the plurality of push users in real-time, and store, based on types of the push users,
the message content to the conventional content memory 221 and the professional content
memory 222 in the push content candidate terminal 22. After pushing the different message
content to the plurality of push users, the reflow statistical server 232 collects the expose events
and the click events of the plurality of message contents uploaded from the clients to which the
push users log in in real time, and sends exposure notifications corresponding to the expose
events and click notifications corresponding to the click events to the push content candidate
terminal, such that the push content candidate terminal 22 updates the exposure statistical
parameters and the click statistical parameters of the message content in the conventional content
memory 221 and the professional content memory 222, thereby improving the accuracy of the
subsequent information push.

[0061] In the technical solutions according to this embodiment, the time-driven scheduling
terminal, the push content generating terminal, the push content candidate terminal, and stream
task service terminal are deployed in a distributed mode in the system for pushing information.
The push time points for different push service types are disposed for the push users, the content
generation requests are initiated prior to the push time points, and the target push content of most

interest of the push users at the push time points are acquired in time to push to the push users at
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the push time points. In this case, the content generation request corresponding to the push
service type may be initiated in advance to avoid the slow content generation caused by
excessively large system throughput and congested content, such that the target push content can
be successfully generated prior to the push time point, and timeliness of the information push
and the system stability may be ensured. Meanwhile, the push content generating terminal
achieves the extendibility of the content push algorithm by dynamically configuring the content
push algorithm. In this embodiment, the content generation requests are initiated prior to the
corresponding push time points, and the target push content is generated using the dynamically
configured content push algorithm, such that a closed loop of content production, content
selection, and content push formed in the information push service is achieved, and the accuracy
of the push time points and the push content is improved.

[0062] Third embodiment

[0063] FIG. 3A is a flowchart of a method for pushing information according to this
embodiment. This embodiment is applicable to any scenario of pushing information. The method
for pushing information according to this embodiment may be performed by the apparatus for
pushing information according to the embodiments of the present disclosure. The apparatus may
be performed by software and/or hardware, and may be integrated in a device for performing the
method, which may be a backend service terminal corresponding to any push application.

[0064] Referring to FIG. 3A, the method may include the following processes.

[0065] In S310, content request opportunities that match push service types corresponding to
push time points of push users and user bases at the push time points are calculated

[0066] The push time points are acquired according to the push time point rules for the different
push service types. The push time rules for the different push service types are preconfigured in
this embodiment for the different push service types, and the push time point rules may include
manual intervention arrangement and predetermined push time point algorithms, and the like. In
this case, the push time points of the plurality of push users for the different push service types
may be calculated according to the push time point rules for the different push service types, and
one push time point table is maintained for each push user to record the push time points of the
push user for different push service types.

[0067] Optionally, in this embodiment, in order to avoid a time delay of the content push due to
the failure of generation of suitable push content at the push time point caused by an excessive
data processing amount, prior to the plurality of push time points of the user, the time-driven
scheduling terminal is configured to analyze the push service types corresponding to the push
time points and the user bases at the same push time points, determine whether the service data

for the push service types are updated fast, or whether the user base is too large to cause a large
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calculation amount of the push data, and calculate content request opportunities that match the
push service types corresponding to the push time points of the push users and the user bases at
the push time points. Illustratively, in the case that the push service type is updated fast and the
user base at the same push time point is less, the content request opportunity may be set at a time
point closer to the push time point to ensure the accuracy of the push content; in the case that the
push service type is updated slowly or the user base at the same push time point is large, the
content request opportunity may be at a period of time ahead (e.g., a previous day) of the push
time point to ensure that the push content corresponding to the push time point may be generated
within a sufficient time period. In order to ensure the accuracy of the opportunity for initiating
the content generation requests, different weights may be predetermined for the push service
types and the user bases at the same push time points in this embodiment to determine an
calculate accurate request opportunity based on the push service types of the push users
corresponding to the push time point, the user bases at the push time point, and the weights
corresponding to the push service types and the user bases, such that timeliness of acquiring the
push content at the push point is ensured.

[0068] In S320, target push content of the push users at the push time points corresponding to
the push service types is determined at the content request opportunities using a dynamically
configured content push algorithm.

[0069] The target push content is the content for the push service type at the push time point.
The content push algorithm may be dynamically pre-configured in this embodiment, and the
content push algorithm may be the content push algorithm with a higher accuracy in the related
art, and may be dynamically updated, which is not limited in this embodiment.

[0070] Optionally, after determining the corresponding content request opportunities by the
time-driven scheduling terminal, the content generation requests may be initiated at the content
request opportunities to the push content generating terminal. The content generation request
may include push user identifications and the push service types corresponding to the different
push time points. The message content of most interest of each push user for the push service
types corresponding to the push user is selected, based on the content generation requests, from
the multiple types of message content stored in the push content candidate terminal using the
dynamically configured content push algorithm, and the message content of most interest is
taken as the target push content of each push user at the corresponding push time point. In this
case, the target push content is the message content for the push service type corresponding to
the push time point.

[0071] Optionally, as shown in FIG. 3B, in the case that the target push content of the push user

at the corresponding push time point is determined using the dynamically configured content
14



push algorithm, the content push algorithm may include a predetermined similarity algorithm
and a predetermined match algorithm, and the target push content may be screened. In this case,
determining, at the content request opportunities, the target push content of the push users at the
push time points corresponding to the push service types using the dynamically configured
content push algorithm may include: recalling, at the content request opportunities, initial sets of
push content under a predetermined condition from a pool of push content candidates for the
push users using the predetermined dynamically configured similarity algorithm; and ranking the
plurality of message content in the initial sets of push content using the predetermined match
algorithm, and selecting the target push content of the push users at the push time points
corresponding to the push service types based on a ranking result.

[0072] Upon acquiring the content generation requests at the content request opportunities, the
content recall server first determines the push users of the present request and the push service
types corresponding to the corresponding push time points, and then recalls the initial sets of
push content under the predetermined condition from the push content candidate terminal for the
push users using the predetermined similarity algorithm by performing corresponding content
recall function. In this case, the predetermined condition may be the upper limit of the number of
message content of interest of the push user recalled from the initial sets of push content and the
push service types of the recalled message content being the push service types corresponding to
the push time point to be pushed in the present request in the content generation request, such
that the message content in the initial set of push content is the push service type corresponding
to the push time point of the present request. The rank server ranks the plurality of message
content in the initial sets of push content using the predetermined match algorithm, and selects
the target push content of the push users at the corresponding push time points based on the
ranking result. For example, there is one push time point, best ranked message content is selected
as the target push content at the push time point; in the case that a plurality of the push time
points are present, top ranked message content at a quantity the same as the quantity of push time
points is selected, and a match analysis is performed again based on the chronological order of
the push time points to determine the target push content at the plurality of push time points. In
addition, the target push content is pushed to the push user at the push time point, so as to ensure
the accuracy of the push time points and the push content.

[0073] In the technical solutions according to this embodiment, the push service types
corresponding to the push time points for the different push service types and the user bases at
push time points are calculated according to push time point rules for the different push service
types, the content request opportunities corresponding to the push time points are determined

based on the push service types and the user bases, wherein the content request opportunities are
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prior to push time points. The target push content of the push users at the push time points
corresponding to the push service types is determined at the content request opportunities using
the dynamically configured content push algorithm, such that the target push content at the push
time points may be timely acquired prior to the push time points, the slow content generation
caused by excessively large system throughput and congested content are avoided, and the target
push content may be successfully generated prior to the push time point to ensure timeliness of
the information push and the system stability. Meanwhile, the push content generating terminal
achieves the extendibility of the content push algorithm by dynamically configuring the content
push algorithm. In this embodiment, the content generation requests are initiated prior to the
corresponding push time point, and the target push content corresponding to the push service
type is generated using the dynamically configured content push algorithm, such that a closed
loop of content production, content selection, and content push formed in the information push
service is achieved, and the accuracy of the push time points and the push content is improved.
[0074] Fourth embodiment

[0075] FIG. 4A is a flowchart of a method for pushing information according to this
embodiment, and FIG. 4B is a schematic diagram of a process of pushing information according
to this embodiment. This embodiment is described based on the above embodiment, and this
embodiment mainly explains and describes other cases in the process of pushing information.
[0076] Optionally, as shown in FIG. 4A, this embodiment may include the following processes.
[0077] In S410, push time points of push users for different push service types are calculated
according to push time point rules for the different push service types at the predetermined time
interval.

[0078] Optionally, as in the information push process, the need of the push user for the time
point may change, and push users may be added, the push time points of the push users for the
different push service types are calculated according to the push time point rules for the different
push service types at the predetermined time interval to timely update the push time points of the
push users for different push service types.

[0079] In S420, content request opportunities that match the push service types corresponding to
the push time points of the push users and the user bases at the push time points are calculated.
[0080] In S430, expose events and click events on message content uploaded by different push
users are collected, and exposure statistical parameters and click statistical parameters of the
message content are correspondingly updated based on the expose events and the click events, so
as to determine, based on the exposure statistical parameters and the click statistical parameters
of the message content, the target push content of the push users at the push time points

corresponding to the push service types using the content push algorithm.
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[0081] Optionally, in order to ensure the accuracy of the push content, in this embodiment, the
push content candidate terminal may store the message content uploaded by the user, and may
additionally store the exposure statistical parameters and click statistical parameters of a plurality
of the message uploaded by a plurality of users, such that the exposure statistical parameters and
click statistical parameters of the plurality of the message uploaded by the plurality of users may
be referred in determining the target push content using the content push algorithm, so as to
improve the accuracy of the push content. In this embodiment, after the plurality of message
content uploaded by the plurality of users are pushed to the push users, the expose events and the
click events on the plurality of message content uploaded by the users may be collected in real
time, and the exposure statistical parameters and the click statistical parameters of the plurality
of message content uploaded by the user may be updated based on the expose events and the
click events, so as to improve the accuracy of the subsequent push content.

[0082] In S440, the target push content of the push users at the push time points corresponding
to the push service types is determined using the dynamically configured content push algorithm
at the content request opportunities.

[0083] In S450, display style parameters of the target push content are determined based on
version information of clients to which the push users log in and/or history behavior data of the
push users.

[0084] Optionally, after determining the target push content of the push users at the push time
points corresponding to the push service types, the display style parameter of the target push
content may be additionally added to improve the click rate of the push user for the target push
content. The style server looks up version information of the client to which the push user logs in,
analyzes history behavior data of the push user for the pushed message content, and determines
display style parameters of the target push content based on the version information of the client
to which the push user logs in and/or the history behavior data of the push user. For example, for
a push user who has not browsed the push content within a predetermined time period, the target
push content may be set as a pop-up style push to prompt the push user to browse.

[0085] In S460, the target push content and the display style parameters corresponding to the
target push content are pushed to the push users.

[0086] In the case that the target push content and the display style parameters corresponding to
the target push content are pushed to the push users, the clients to which the push users log in
may correspondingly display the target push content based on the display style parameters. In
this way, the personalized display of the target push content is improved, and the information

push is fully achieved for different clients.
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[0087] In the technical solutions according to this embodiment, the push time points of the users
for different push service types are correspondingly updated at the predetermined time interval to
improve the integrity and accuracy of the push time points. Meanwhile, the exposure statistical
parameters and the click statistical parameters of the content uploaded by the users are updated
in real time, so as to ensure the accuracy of the target push content. The display style parameters
of the target push content are additionally acquired, such that the personalized display of the
target push content is improved, and the information push is fully achieved for different clients.
The target push content corresponding to the push time points for the push service types are
acquired at the suitable content request opportunities prior to the push time points for the push
service types, such that a closed loop of content production, content selection, and content push
formed in the information push service is achieved, and the accuracy of the push time points and
the push content is improved.

[0088] Fifth embodiment

[0089] FIG. 5 is a schematic structural diagram of an apparatus for pushing information
according to this embodiment. In particular, as shown in FIG. 5, the apparatus may include:
[0090] an opportunity calculating module, configured to calculate content request opportunities
that match push service types corresponding to push time points of push users and user bases at
the push time points, wherein the push time points are calculated according to push time point
rules for different push service types; and

[0091] a target content determining module, configured to determine, at the content request
opportunities, target push content of the push users at the push time points corresponding to the
push service types using the dynamically configured content push algorithm, wherein the target
push content is content for the push service types corresponding to the push time points.

[0092] In the technical solutions according to this embodiment, the push service types
corresponding to the push time points for the different push service types and the user bases at
push time points are calculated according to push time point rules for the different push service
types, the content request opportunities corresponding to the push time points are determined
based on the push service types and the user bases, wherein the content request opportunities are
prior to push time points. The target push content of the push users at the push time points
corresponding to the push service types is determined at the content request opportunities using
the dynamically configured content push algorithm, such that the target push content at the push
time points may be timely acquired prior to the push time points, the slow content generation
caused by excessively large system throughput and congested content are avoided, and the target
push content may be successfully generated prior to the push time point to ensure timeliness of

the information push and the system stability. Meanwhile, the push content generating terminal
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achieves the extendibility of the content push algorithm by dynamically configuring the content
push algorithm. In this embodiment, the content generation request is initiated prior to the push
time point corresponding to the push service type, and the target push content corresponding to
the push service type is generated using the dynamically configured content push algorithm, such
that a closed loop of content production, content selection, and content push formed in the
information push service is achieved, and the accuracy of the push time points and the push
content is improved.

[0093] The apparatus for pushing information described above may further include a time point
calculating module configured to calculate the push time points of the push users for the different
push service types according to the push time point rules for the different push service types at
the predetermined time interval.

[0094] The target content determining module 520 is configured to recall, at the content request
opportunities, initial sets of push content under the predetermined condition from the pool of
content candidates for the push users using the predetermined dynamically configured similarity
algorithm; and rank a plurality of message content in the initial sets of push content using a
predetermined match algorithm, and select the target push content of the push users at the push
time points corresponding to the push service types based on the ranking result.

[0095] The apparatus for pushing information described above may further include a style
determining module, configured to determine, based on at least one of version information of
clients to which the push users log in and/or history behavior data of the push users, display style
parameters of the target push content.

[0096] The apparatus for pushing information described above may further include a pushing
module, configured to push the target push content and the display style parameters of the target
push content to the push users.

[0097] The apparatus for pushing information described above may further include a statistical
parameter updating module, configured to collect expose events and click events on message
content uploaded by different push users, and correspondingly update, based on the expose
events and the click events, exposure statistical parameters and click statistical parameters of the
message content, so as to determine, based on the exposure statistical parameters and the click
statistical parameters of the message content uploaded by the push users, the target push content
of the push users at the push time points corresponding to the push service types using the
content push algorithm.

[0098] The apparatus for pushing information according to this embodiment may be applicable
to the method for pushing information according to any of the embodiments described above,

and have corresponding functions.
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[0099] Sixth embodiment

[00100] FIG. 6 is a schematic structural diagram of a device according to this embodiment.
As shown in FIG. 6, the device includes a processor 60, a memory 61, and a communication
device 62. One or more processors 60 may be configured in the device. For example, taking one
processor 60 as an example in FIG. 6, the processor 60, the memory 61, and the communication
device 62 in the device may be connected by a bus or the like. For example, FIG. takes bus
connection as an example.

[00101] The memory 61, as a computer-readable storage medium, is configured to store
software programs, computer-executable programs, and modules, such as the program
instructions/modules corresponding to the method for pushing information according to the
embodiments of the present disclosure. The processor 60 executes various function applications
and data processing of the device (i.e., performing the method for pushing information described
above) by executing the software programs, the instructions, and the modules stored in the
memory 61.

[00102] The memory 61 may primarily include a storage program area and a storage data
area. The storage program area may store an operation system, an application required by at least
one function, and the storage data area may store data created based on the use of the terminal,
and the like. Furthermore, the memory 61 may include a high-speed random access memory, and
a non-volatile memory, such as at least one of a magnetic disk memory, a flash memory, or other
non-volatile solid state memory. In some embodiments, the memory 61 may include a memory
remotely disposed relative to the processor 60, which may be connected to the device over a
network. Examples of such networks include, but are not limited to, the Internet, an intranet, a
local area network, a mobile communication networks, and any combination thereof.

[00103] The communication device 62 is configured to achieve a network connection or a
mobile data connection among devices.

[00104] The apparatus in this embodiment may be configured to perform the method for
pushing information according to any of the embodiments described above, and have
corresponding functions.

[00105] Seventh embodiment

[00106] This embodiment further provides a computer-readable storage medium. The
computer-readable storage medium stores a computer program. The computer program, when
executed by a processor, causes the processor to perform the method for pushing information in
any of the above embodiments. The method may include:

[00107] calculating content request opportunities that match push service types

corresponding to push time points of push users and user bases at the push time points, wherein
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the push time points are calculated according to push time point rules for different push service
types; and

[00108] determining, at the content request opportunities, target push content of the push
users at the push time points corresponding to the push service types using the dynamically
configured content push algorithm, wherein the target push content is content for the push
service types corresponding to the push time points.

[00109] For the storage medium including computer-executable instructions according to
this embodiment of the present disclosure, the computer-executable instructions are not limited
to the method operations described above, and may also be executed to perform related
operations in the method for pushing information in any one of the embodiments of the present
disclosure.

[00110] It should be apparent to those skilled in the art from the foregoing description of
the embodiments that, the present disclosure may be implemented by software and the necessary
general purpose hardware, and may be implemented by hardware, and the former is a preferable
implementation. Based on such understandings, the essence of the technical solution of the
present disclosure or the portion contributed to the related art may be embodied in the form of a
software product. The computer software product may be stored in a computer-readable storage
medium, for example, a floppy disk, a read-only memory (ROM), a random-access memory
(RAM), a flash memory (FLASH), a hard disk, or an optical disk of a computer, and the like.
The computer software product includes a plurality of instructions to cause the computer device
(a personal computer, a server, or a network device) to perform the method described above.
[00111] It should be noted that, in the above embodiments of the apparatus for
recommending information, the included units and modules are merely divided according to
function logic, but are not limited to the division described above, so long as the corresponding
functions can be implemented. In addition, the names of the functional units are also merely for

distinction, and are not intended to limit the scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A system for pushing information, comprising: a time-driven scheduling terminal, a push
content generating terminal, and a push content candidate terminal; wherein

the time-driven scheduling terminal is configured to calculate push time points of push
users for different push service types according to push time point rules for the different push
service types, and initiate content generation requests based on push service types and user bases
at same push time points; and

the push content generating terminal is configured to select, based on the content generation
requests, target push content of the push users at the push time points corresponding to the push
service types from the push content candidate terminal using a dynamically configured content
push algorithm, and feed the target push content back to the time-driven scheduling terminal;

wherein the time-driven scheduling terminal comprises a time point server, a content
request server, and a content push server; wherein

the time point server is configured to calculate the push time points of the push users for the
different push service types according to the push time point rules for the different push service
types at a predetermined time interval;

the content request server is configured to access the push time points of the push users for
the different push service types in the time point server, determine content request opportunities
corresponding to the different push time points based on the push service types and the user
bases at the same push time points, and initiate the content generation requests to the push
content generating terminal at the content request opportunities, wherein the content request
opportunities are prior to push time points corresponding to the content request opportunities;
and

the content push server is configured to push the target push content corresponding to the
push time points that is fed back by the push content generating terminal to the push users at
push time points corresponding to the content request opportunities.

2. The system for pushing information according to claim 1, wherein

the push content generating terminal comprises a content recall server and a rank server that
are deployed in a distributed mode, and the push content generating terminal is configured to
correspondingly distribute content generation requests of different push users to different content

recall servers; wherein
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the content recall server is configured to recall, in the case that content generation requests
are received, initial sets of push content under a predetermined condition from the push content
candidate terminal for the push users using a predetermined similarity algorithm; and

the rank server is configured to rank a plurality of message content in the initial sets of push
content using a predetermined match algorithm, and select the target push content of the push

users at the push time points corresponding to the push service types based on a ranking result.

3. The system for pushing information according to claim 2, wherein the push content
generating terminal further comprises a style server; wherein

the style server is configured to determine, based on at least one of version information of
clients to which the push users log in and history behavior data of the push users, display style
parameters of the target push content, and feed the target push content and the display style

parameters of the target push content back to the time-driven scheduling terminal.

4. The system for pushing information according to claim 1, wherein the push content
candidate terminal comprises a conventional content memory and a professional content memory;
wherein

the conventional content memory is configured to store original content uploaded by an
ordinary user in a push application; and

the professional content memory is configured to store content uploaded by an

authenticated professional user in the push application.

5. The system for pushing information according to any one of claims 1 to 4, further
comprising a stream task service terminal; wherein

the stream task service terminal is configured to collect message content uploaded by a user,
store the message content to the push content candidate terminal, and correspondingly update,
based on expose events and click events of the message content uploaded by the push users,
exposure statistical parameters and click statistical parameters of the message content on the

push content candidate terminal.

6. The system for pushing information according to claim 5, wherein the stream task service
terminal comprises a content collection server and a reflow statistical server; wherein

the content collection server is configured to collect the plurality of message content
uploaded by a plurality of push users in real-time, and store, based on types of the plurality of

push users, the plurality of message content to the push content candidate terminal; and
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the reflow statistical server is configured to collect the expose events and the click events on
message content uploaded by the plurality of push users in real time, and send exposure
notifications corresponding to the expose events and click notifications corresponding to the
click events to the push content candidate terminal, such that the push content candidate terminal
updates the exposure statistical parameters and the click statistical parameters of the message

content.

7. A method for pushing information, comprising:

calculating push time points of push users for different push service types according to push
time point rules for the different push service types at a predetermined time interval;

calculating content request opportunities that match the push service types corresponding to
the push time points of push users and the user bases at the push time points, wherein the push
time points are calculated according to the push time point rules for the different push service
types; and

determining, at the content request opportunities, target push content of the push users at the
push time points corresponding to the push service types using a dynamically configured content
push algorithm, wherein the target push content is content for the push service types
corresponding to the push time points;

wherein calculating the content request opportunities that match the push service types
corresponding to the push time points of the push users and the user bases at the push time points
comprises:

accessing the push time points of the push users for the different push service types, and
determining content request opportunities corresponding to the different push time points based
on the push service types and the user bases at the same push time points, wherein the content
request opportunities are prior to push time points corresponding to the content request

opportunities.

8. The method according to claim 7, wherein determining, at the content request
opportunities, the target push content of the push users at the push time points corresponding to
the push service types using the dynamically configured content push algorithm comprises:

recalling, at the content request opportunities, initial sets of push content under a
predetermined condition from a pool of content candidates for the push users using a

predetermined dynamically configured similarity algorithm; and
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ranking a plurality of message content in the initial sets of push content using a
predetermined match algorithm, and select the target push content of the push users at the push
time points corresponding to the push service types based on a ranking result.

9. The method according to claim 7, wherein after determining, at the content request
opportunities, the target push content of the push users at the push time points corresponding to
the push service types using the dynamically configured content push algorithm, the method
further comprises:

determining, based on at least one of version information of clients to which the push users
log in and history behavior data of the push users, display style parameters of the target push

content.

10. The method according to claim 9, wherein after determining the display style
parameters of the target push content, the method further comprises:
pushing the target push content and the display style parameters of the target push content

to the push users.

11. The method according to any one of claims 7 to 10, wherein prior to determining, at the
content request opportunities, the target push content of the push users at the push time points
corresponding to the push service types using the dynamically configured content push algorithm,
the method further comprises:

collecting expose events and click events on message content uploaded by different push
users, and correspondingly updating, based on the expose events and the click events, exposure
statistical parameters and click statistical parameters of the message content, so as to determine,
based on the exposure statistical parameters and the click statistical parameters of the message
content, the target push content of the push users at the push time points corresponding to the
push service types using the content push algorithm.

12. An apparatus for pushing information, comprising:

a push time point calculating module, configured to calculate push time points of push users
for different push service types according to the push time point rules for the different push
service types at a predetermined time interval;

an opportunity calculating module, configured to calculate content request opportunities

that match the push service types corresponding to the push time points of the push users and
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user bases at the push time points, wherein the push time points are calculated according to push
time point rules for different push service types; and

a target content determining module, configured to determine, at the content request
opportunities, target push content of the push users at the push time points corresponding to the
push service types using a dynamically configured content push algorithm, wherein the target
push content is content for the push service types corresponding to the push time points;

wherein the opportunity calculating module is configured to: access the push time points of
the push users for the different push service types, and determining content request opportunities
corresponding to the different push time points based on the push service types and the user
bases at the same push time points, wherein the content request opportunities are prior to push
time points corresponding to the content request opportunities.

13. A computer device for pushing information, comprising:

one or more processors; and

a memory, configured to store one or more programs;

wherein the one or more processors, when executes running the one or more programs, are

caused to perform the method for pushing information as defined in any one of claims 7 to 11.
14. A non-volatile computer-readable storage medium, storing a computer program,

wherein the program, when run by a processor, causes the processor to perform the method for

pushing information as defined in any one of claims 7 to 11.
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