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DATA PROCESSING METHOD AND APPARATUSFOR USER
PROFILE, DEVICE, MEDIUM, AND PROGRAM

FIELD

[0001] Embodiments of the present disclosure relate to the field of data processing
technologies, and more particularly, to a data processing method and a data processing

apparatus based on a user profile, adevice, amedium, and a program.

BACKGROUND

[0002] A user profileis atool that describes a user and links user demands with a product
design direction, which is applied to product design, precision marketing, and other fields. A
server can determine user features such as behavior preferences of the user based on user data
such as user gender, age, page access status, and commodity transaction status, and then
generate a user porfile. Therefore, user requirements can be explored based on the user profile,
that is, one or more user features, and a more efficient and targeted service can be provided to
the user.

[0003] A Kappa architecture is a data processing mode, which can not only process datain
real-time, but also realize data playback capability based on a data retention function of its
message queue, to compl ete offline analysis or recal culation of data. For example, when aserver
recal cul ates the user features to generate the user profile, the server can recalculate a pluraity
of pieces of user data stored in the message queue based on the data playback capability of the
Kappa architecture. In a recalculation process, the server can sequentialy read each piece of
user data of the plurality of piecesof user data. When afirst piece of user dataisread, the server
can calculate the first piece of user data to generate a user feature corresponding to the first
piece of user data, and can store the user feature in a data table. When a second piece of user

data is read, the server can calculate the second piece of user data to generate a user feature
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corresponding to the second piece of user data, and then the user feature corresponding to the
first piece of user data in the data table can be updated by the server through using the user
feature corresponding to the second piece of user data. In the same way, the server can complete
a recalculation of the plurality of pieces of user data to obtain the user feature, thereby
generating the user profile based on the user feature.

[0004] However, a data storage mode in the above calculation process can lead to an
inaccurate user feature query, thus resulting in an inaccurate user profile generated based on a
queried user feature. For example, when the user feature is queried in the recal cul ation process
and the server has not completed the recalculation of the plurality of pieces of user data, in this
case, the queried user feature will not be the user feature calculated based on the plurality of
pieces of user data, which further results in an inaccurate query result, thus causing certain

influence on a generation and application of the user profile.

SUMMARY

[0005] The present disclosure provides a data processing method and a data processing
apparatus based on a user profile, adevice, amedium, and a program to solve a problem in the
related art of inaccurate user feature query caused by data storage and an inaccurate user profile
generated based on a queried user feature. Therefore, the accuracy of the user feature query can
be improved, and the accuracy of generated user profile can be further improved, thereby
improving the efficiency and accuracy of an application of the user profile.

[0006] In afirst aspect, the present disclosure provides a data processing method based on
auser profile. The method includes: acquiring aplurality of pieces of user dataand ageneration
time of alast piece of user dataamong the plurality of pieces of user data; generating, each time
a piece of first user data is read from the plurality of pieces of user data, a user feature
corresponding to the first user data; storing the user feature corresponding to the first user data
into a target database when a generation time of the first user data is consistent with the
generation time of the last piece of user data; not storing the user feature corresponding to the
first user data into the target database when the generation time of the first user data is

inconsistent with the generation time of the last piece of user data; and generating a user profile
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based on the user feature in the target database.

[0007] In asecond aspect, the present disclosure provides adata processing apparatus based
on a user profile. The apparatus includes a first acquiring module, a generating module, a
processing module and a second generating module. The first acquiring module is configured
to acquire a plurality of pieces of user data and a generation time of a last piece of user data
among the plurality of pieces of user data. The generating module is configured to generate,
each timeapiece of first user dataisread from the plurality of pieces of user data, auser feature
corresponding to the first user data. The processing module is configured to: store the user
feature corresponding to the first user datainto atarget database when a generation time of the
first user datais consistent with the generation time of the last piece of user data; and not store
the user feature corresponding to thefirst user datainto the target database when the generation
time of the first user data is inconsistent with the generation time of the last piece of user data.
The second generating module is configured to generate a user profile based on the user feature
in the target database.

[0008] In athird aspect, an electronic device is provided. The electronic device includes a
memory configured to store a computer program, and a processor configured to invoke and
execute the computer program stored in the memory to perform the method in the first aspect
or implementations thereof.

[0009] In a fourth aspect, a computer-readable storage medium is provided. The medium
has a computer program stored thereon. The computer program causes a computer to perform
the method in the first aspect or implementations thereof.

[0010] In afifth aspect, a computer program product is provided. The computer program
product includes a computer program instruction. The computer program instruction causes a
computer to perform the method in the first aspect or implementations thereof.

[0011] In asixth aspect, a computer program is provided. The computer program causes a
computer to perform the method in the first aspect or implementations thereof.

[0012] According to atechnical solution of the present disclosure, aserver can first acquire
the plurality of pieces of user data and the generation time of the last piece of user data among
the plurality of pieces of user data. Each time a piece of first user dataisread from the plurality

of pieces of user data, the server can generate the user feature corresponding to the first user
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data. When the generation time of the first user data is consistent with the generation time of
the last piece of user data, the server can store the user feature corresponding to the first user
datainto the target database. When the generation time of the first user dataisinconsistent with
the generation time of the last piece of user data, the server may not store the user feature
corresponding to the first user datainto the target database. Finally, the server can generate the
user profile based on the user feature in the target database. In the above process, the server can
determine whether a currently read user data is the last piece of user data by determining
whether a generation time of the currently read user data is consistent with the generation time
of the last piece of user data. Therefore, only the user feature corresponding to the last piece of
user data may be stored in the target database, and a user feature corresponding to other user
data may not be stored in the target database. Then, in response to querying the user feature,
such as querying the user feature when the server reads the user data, a query result will not be
the user feature corresponding to other user data, but only a user feature corresponding to alast
piece of original user data, that is, afina user feature calculated based on all user data. In this
way, the server can generate a correct user profile based on the final user feature to solve the
problem in the related art of inaccurate user feature query caused by data storage and the
inaccurate user profile generated based on the queried user feature. Therefore, the accuracy of
the user feature query can be improved, and the accuracy of the generated user profile can be
further improved, thereby improving the efficiency and accuracy of the application of the user

profile.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In order to clearly explain technical solutions of embodiments of the present
disclosure, drawings used in the description of the embodiments or the related art are briefly
described below. The drawings as described bel ow are merely some embodiments of the present
disclosure. Based on these drawings, other drawings can be obtained by those skilled in the art
without cregtive effort.

[0014] FIG. 1lisan application scenario diagram according to an embodiment of the present

disclosure.
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[0015] FIG. 2 isaflowchart of a data processing method based on a user profile according
to an embodiment of the present disclosure.

[0016] FIG. 3isaschematic diagram of data processing based on user profile according to
an embodiment of the present disclosure.

[0017] FIG. 4 is a schematic diagram of another data processing based on a user profile
according to an embodiment of the present disclosure.

[0018] FIG. 5 is a schematic diagram of another data processing based on a user profile
according to an embodiment of the present disclosure.

[0019] FIG. 6 is a schematic diagram of another data processing based on a user profile
according to an embodiment of the present disclosure.

[0020] FIG. 7 is a schematic diagram of another data processing based on a user profile
according to an embodiment of the present disclosure.

[0021] FIG. 8 is a schematic diagram of another data processing based on a user profile
according to an embodiment of the present disclosure.

[0022] FIG. 9 is a schematic diagram of another data processing based on a user profile
according to an embodiment of the present disclosure.

[0023] FIG. 10 isaschematic diagram of adata processing apparatus 1000 based on a user
profile according to an embodiment of the present disclosure.

[0024] FIG. 11 is a schematic block diagram of an electronic device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0025] Technical solutions according to embodiments of the present disclosure will be
described clearly and completely below in combination with accompanying drawings of the
embodiments of the present disclosure. Obviously, the embodiments described below are only
a part, rather than al, of the embodiments of the present disclosure. On a basis of the
embodiments in the present disclosure, al other embodiments obtained by athose of ordinary
skill in the art without creative labor shall fall within the scope of the present disclosure.

[0026] It should be noted that terms such as“first”, “ second”, and thelike, in the description,
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the claims, and the accompanying drawings of the present disclosure, are used to distinguish
between similar objects, rather than to describe a particular order or sequence. It should be
understood that data used in this way may be interchanged with each other under appropriate
circumstances, such that the described embodiments of the present disclosure can be
implemented in a sequence other than those illustrated or described in the present disclosure.

In addition, terms “include’, “have’, and any variations thereof are intended to cover non-
exclusive inclusions. For example, a process, method, system, product, or server that includes
aseries of steps or unitsis not necessarily limited to those clearly listed steps or units, but may
also include other steps or unitsthat are not clearly listed or are inherent to the process, method,
product, or device.

[0027] As described above, when a server recalculates a user feature to generate a user
profile, the server can recalculate a plurality of pieces of user data stored in its message queue
based on data playback capability of a Kappa architecture. In arecal culation process, the server
can sequentially read each piece of user data of the plurality of pieces of user data. When afirst
piece of user datais read, the server can calculate the first piece of user data to generate a user
feature corresponding to thefirst piece of user data, and can store the user featurein adatatable.
When a second piece of user datais read, the server can calculate the second piece of user data
to generate a user feature corresponding to the second piece of user data, and then the user
feature corresponding to thefirst piece of user datain the datatable can be updated by the server
through using the user feature corresponding to the second piece of user data. In the same way,
the server can complete a recalculation of the plurality of pieces of user data. However, a data
storage mode in the above calculation process can result in an inaccurate user feature query,
thus resulting in an inaccurate user profile generated based on a queried user feature. For
example, when the user feature is queried in the recalculation process and the server has not
completed the recalculation of the plurality of pieces of user data, in this case, the queried user
feature will not be the user feature cal cul ated based on the plurality of pieces of user data, which
further results in an inaccurate query result, thus causing certain influence on a generation and
application of the user profile.

[0028] To solve the above technical problem, the server can first acquire the plurality of

pieces of user data and the generation time of the last piece of user data among the plurality of
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pieces of user data. Each time a piece of first user datais read from the plurality of pieces of
user data, the server can generate the user feature corresponding to thefirst user data. When the
generation time of the first user data is consistent with the generation time of the last piece of
user data, the server can store the user feature corresponding to the first user data into the target
database. When the generation time of thefirst user dataisinconsistent with the generation time
of the last piece of user data, the server may not store the user feature corresponding to the first
user datainto the target database. Finally, the server can generate the user profile based on the
user feature in the target database. In the above process, the server can determine whether a
currently read user datais the last piece of user data by determining whether a generation time
of the currently read user data is consistent with the generation time of the last piece of user
data. Therefore, only the user feature corresponding to the last piece of user data may be stored
in the target database, and a user feature corresponding to other user data may not be stored in
the target database. Then, in response to querying the user feature, such as querying the user
feature when the server reads the user data, a query result will not be the user feature
corresponding to other user data, but only a user feature corresponding to alast piece of origind
user data, that is, afina user feature calculated based on all user data. In this way, the server
can generate a correct user profile based on the final user feature to solve the problem in the
related art of inaccurate user feature query caused by data storage and theinaccurate user profile
generated based on the queried user feature. Therefore, the accuracy of the user feature query
can be improved, and the accuracy of the generated user profile can be further improved,
thereby improving the efficiency and accuracy of the application of the user profile.

[0029] It should be understood that the technical solutions of the present disclosure may be
applied to the following scenarios, but is not limited thereto.

[0030] In some implementations, FIG. 1 is an application scenario diagram according to an
embodiment of the present disclosure. As shownin FIG. 1, the application scenario can include
aterminal 110 and a server 120. The terminal 110 and the server 120 can be in communication
with each other.

[0031] By way of example, the server 120 can recalculate the plurality of pieces of user
data stored in its message queue based on the data playback capability of the Kappaarchitecture

to obtain the user feature, and store the user feature in the database, to generate the user profile
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based on the user feature in the database. The database may be a database in the server 120 or
adatabase inside the server 120, and the present disclosure is not limited thereto. For example,

the server 120 may be a data middle platform. When the user profile needs to be reconstructed,

such as when a calculation caliber of user data for stock account opening changes, the data
middle platform can re-acquire user data in the message queue, and determine a new user
feature to re-generate a user profile. A user feature query client may be mounted at the terminal

110, and the user queriesthe above user feature based on natural language by accessing the user
feature query client. Alternatively, the user feature query client may not be mounted at the
terminal 110, and the user queries the above user feature based on natural language through a
browser. When querying, the server 120 can convert the natural language into a Structured
Query Language (SQL) corresponding to the natural language, and queries the user feature
stored in the above database based on the SQL corresponding to the natural language, to return
the query result to the terminal 110.

[0032] In someimplementations, theterminal 110 may be amobile phone, atablet computer,
a desktop computer, alaptop computer, a handheld computer, a notebook computer, a vehicle-
mounted device, an UltraMobile Personal Computer (UMPC), a netbook, a cellular phone, a
Persona Digital Assistant (PDA), an Augmented Redlity (AR)/Virtual Redlity (VR) device,

which is not limited by the present disclosure. The server 120 may be an independent physical

server, a server cluster, a distributed system composed of a plurality of physical servers, or a
cloud server providing a cloud computing service, which is not limited by the embodiments of

the present disclosure.

[0033] It should be understood that the number of terminals and serversin FIG. 1 is only
illustrative, and in fact, any number of terminals and servers may be provided based on actua

needs, which is not limited by the present disclosure.

[0034] In response to introducing the application scenario of the embodiments of the
present disclosure, the technical solutions of the present disclosure will be described in detall

as follows.

[0035] FIG. 2 isaflowchart of a data processing method based on a user profile according
to an embodiment of the present disclosure. The method can be executed by the server 120 as

shownin FIG. 1, which isnot limited by the present disclosure. As shown in FIG. 2, the method
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may include operation at the following blocks.

[0036] At block S210, aplurality of pieces of user dataand a generation time of alast piece
of user data among the plurality of pieces of user data are acquired.

[0037] At block S220, each time apiece of first user datais read from the plurality of pieces
of user data, a user feature corresponding to the first user datais generated.

[0038] At block S230, whether a generation time of the first user datais consistent with the
generation time of the last piece of user data is determined. When the generation time of the
first user data is consistent with the generation time of the last piece of user data, an operation
at block S240 is executed. When the generation time of the first user data is inconsistent with
the generation time of the last piece of user data, an operation at block S250 is executed.
[0039] At block S240, the user feature corresponding to thefirst user datais stored into the
target database.

[0040] At block S250, the user feature corresponding to the first original datais not stored
into the target database.

[0041] At block S260, a user profile is generated based on the user feature in the target
database.

[0042] It should be understood that the above steps are steps performed by the server during
data playback. For example, the above steps may be steps performed when the server
recal culates the plurality of pieces of user data based on the data playback capability of the
Kappa architecture to generate a user profile. It should be noted that the Kappa architecture
includes amessage queue, astream processing cluster, and a data table. The message queue has
a data retention function and can store user data. During data playback, the stream processing
cluster can read user datain the message queue. Since Kafkais amessage system with historical
data preservation and historical data playback functions, Kafka can be selected as a message
gueue. The stream processing cluster can calculate the user data read from the message queue
to obtain the user feature corresponding to the user data. Since Flink is acomputing framework
that supports stream batch processing, Flink can be selected as the stream processing cluster.
The data table can be used to store a user feature corresponding to user data calculated by the
stream processing cluster.

[0043] By way of example, in the present disclosure, a case, where the server recal culates
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the plurality of pieces of user data based on the data playback capability of the Kappa
architecture to generate the user profile, is taken as an example, the above steps are briefly
introduced. First, the server can obtain the plurality of pieces of user data from other databases
and store the plurality of pieces of user data in the message queue. When the server needs to
recal culate the plurality of pieces of user data stored in the message queue based on the data
playback capability of the Kappa architecture, the server can obtain the generation time of the
last piece of user data among the plurality of pieces of user data. When a version or the
generation time of the datais smaller than a stored version, the datain this processisfiltered or
deleted to ensure that the datais written correctly. In an exemplary embodiment of the present
disclosure, the server can sequentially read the plurality of pieces of user data stored in the
message queue based on the stream processing cluster. When the first piece of user dataisread,
the stream processing cluster can calcul atethefirst piece of user datato generate the user feature
corresponding to the first piece of user data, and determine that the generation time of the first
piece of user data is inconsistent with the generation time of the last piece of user data. Then
the server will not store the user feature corresponding to the first piece of user datain the data
table, that is, the above-mentioned target database. Next, the server can read the second piece
of user data stored in the message queue based on the stream processing cluster. The stream
processing cluster can calculate the second piece of user data to generate the user feature
corresponding to the second piece of user data, and determine whether the generation time of
the second piece of user data is inconsistent with the generation time of the last piece of user
data. When the generation time of the second piece of user datais consistent with the generation
time of the last piece of user data, the server can determine that the second piece of user datais
the last piece of user data, and the server can determine that the user feature corresponding to
the second piece of user data is the user feature corresponding to the last piece of user data.
Then the server can store the user feature in the data table. When the generation time of the
second piece of user data is inconsistent with the generation time of the last piece of user data,
the server can determine that the second piece of user datais not the last piece of user data, and
the server may not store the user feature corresponding to the second piece of user datain the
datatable. Similarly, for other pieces of user data, the server can perform steps similar to those

for the second piece of user data. In thisway, when the terminal performsthe user feature query,
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the query result will only be the user feature corresponding to the last piece of user data, i.e.,
the latest user data, and will not be the user feature corresponding to other pieces of user data.
Therefore, the query result is accurate, thereby solving the problem that the user profile
generated based on the queried user featureisinaccurate dueto theinaccurate user feature query
caused by data storage in the related art, improving the accuracy of a user feature query, and
further improving the efficiency and accuracy of the application of the user profile.

[0044] It should be noted that, as shown in FIG. 3, when the server constructs the user
profile, user features such as user behavior preferences may be determined based on user data
such as user gender, age, page access status, commodity transaction status, and the like, and
then the user profile can be constructed. Therefore, user requirements can be discovered based
on the user profile, i.e., one or more user features, and a more efficient and targeted service can
be provided to the user. The user feature can be stored in the target database, and when
discovering user requirements based on the user feature, the corresponding user feature can be
queried through a user profile interface service to apply the queried user feature to a
downstream service, such as product design, precision marketing, etc.

[0045] In the following embodiments, the technical solution of the present disclosure will
be described by taking the server being the data middle platform as an example. It should be
noted that, in the following embodiments, user data is acquired and calculated based on data
compliance, and the acquired user datais authorized by the user. The user data, the user feature,
and the like are encrypted and protected.

[0046] In some implementations, it is assumed that the user feature to be determined by the
data middle platform is the number of stock account opening holders, and the user data to be
used to determine the user feature is a user stock account opening status. The data middle
platform can calculate the user data based on the Kappa architecture to determine the user
feature. The message queue of the Kappa architecture is Kafka, and the stream processing
cluster is Flink. The target database storing the user feature is the data table. When the data
middle platform needs to recal cul ate the user feature based on the user data, for example, in a
case that the data middle platform determines the number of stock account opening holders
previoudly, a calculation caliber is: counting the number of pieces of user data whose account

status is aready opened in the user data; however, in a case that the data middle platform
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determines the number of stock account holders currently, the calculation caliber changes as
follows: counting the number of pieces of user data whose account status is either aready
opened or under review, therefore, in this case, the data middle platform needs to re-determine
the user feature being the number of stock account opening holders. The specific processis as
follows. Firstly, the data middle platform can acquire a plurality of pieces of user data about
user stock account opening status from other databases, such as a service source database that
records user data such as user stock account opening status, and the data middle platform can
store the plurality of pieces of user data in Kafka. It is assumed that there are three pieces of
user data about user stock account opening status acquired by the data middle platform. The
first piece of user dataisthat an account opening status of astock 1 by auser 1 at 13:22 on June
30, 2022 is aready opened. The second piece of user datais that an account opening status of
the stock 1 by auser 2 at 13:23 on June 30, 2022 is under review. The third piece of user data
isthat an account opening status of astock 2 by auser 3 at 13:30 on June 30, 2022 is not opened.
Then, the data middle platform can obtain the generation time of the last piece of user data
among the plurality of pieces of user data, that is, the generation time of the third piece of user
data at 13:30 on June 30, 2022. Then, the data middle platform can read the above three pieces
of user data from Kafka based on Flink. When the first piece of user data is read, Flink can
determine that the user feature corresponding to the first piece of user data, i.e., the number of
stock account opening holders, is 1, and can determine that the generation time of thefirst piece
of user datais at 13:22 on June 30, 2022, which is inconsistent with the generation time of the
last piece of user data at 13:30 on June 30, 2022. Thus, the data middle platform will not store
the user feature corresponding to the first piece of user data in the data table. Then the data
middle platform can read the second piece of user data from Kafka based on Flink, Flink can
determine that the user feature corresponding to the second piece of user datais 2, and can
determine that the generation time of the second piece of user dataisat 13:23 on June 30, 2022,
which isinconsistent with the generation time of the last piece of user data at 13:30 on June 30,
2022. Thus. the data middle platform will not store the user feature corresponding to the second
piece of user data in the data table. Finally, the data middle platform can read the third piece of
user data from Kafka based on Flink, Flink can determine that the user feature corresponding

to the third piece of user datais 2, and can determine that the generation time of the third piece
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of user data is at 13:30 on June 30, 2022, which is consistent with the generation time of the
last piece of user data at 13:30 on June 30, 2022. Thus, the data middle platform can store the
user feature corresponding to the third piece of user datain the data table. Therefore, the data
middle platform can determine that the following user feature: the number of stock account
opening holders is 2. Then, for a query request for querying the user feature received in the
above process of calculating the user feature again, areturned query result will only be the user
feature cal cul ated based on the | ast piece of user data, i.e., the number of stock account opening
holdersis 2. Since the user feature calculated based on other user data is not stored in the data
table, the query result will not be the user feature calculated based on other user data, e.g., the
number of stock account opening holdersis 1. Therefore, the accuracy of the user feature query
can beimproved, and the accuracy and efficiency of the generated user profile can beimproved.
[0047] In some implementations, as shown in FIG. 4, when constructing the user profile,
the data middle platform can first acquire user data from other databases such as service data
sources through Binlog synchronization or Agent reporting, and the user data can include user
data such as user stock account opening status and user login status. The acquired user data can
be placed in an Operation Data Store (ODS) layer, and the ODS layer isalayer in adata model
that is closest to the original datain the data source, i.e., user data, and generally can accessthe
original data in the data source intactly. Binlog synchronization is a way for the data middie
platform to obtain user data from the other databases and store it in the ODS layer. Agent
reporting isaway for the other databasesto actively send user datato the ODSlayer. In addition,
Binlog synchronization includes Changelog. The data middle platform can capture changed
datain other databasesin real-time through Changel og and synchronize the changed datato the
ODS layer. For example, following piece of user dataisrecorded in other databases: the account
opening status of the stock 1 by the user 2 is under review, and the data middle platform can
acquire this piece of user data from other databases through Binlog synchronization and store
itinthe ODSlayer. At thistime, the user datastored inthe ODSlayer isthat the account opening
status of the stock 1 by the user 2 is under review. After that, the user data recorded in other
databases is changed to: when the account opening status of the stock 1 by the user 2 is aready
opened, the data middle platform can capture the changed data, i.e., “aready opened”, in real-
time through Changelog. Then the data middle platform can synchronize the changed data to
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the ODS layer, i.e., the user data stored in the ODS layer is changed from “under review” to
“already opened” for the account opening status of the stock 1 by the user 2. In this way, data
transmission overhead can be reduced and transmission efficiency can be improved. After that,
the data middle platform can calculate the user data of the ODS layer at a calculation layer to
determine the user feature, and a cal cul ation approach may be a stream cal cul ation approach or
a batch calculation approach. A specific calculation process will be described in detail in the
following embodiments, and will not be described herein. Next, the data middle platform can
store the user feature in a Data Warehouse Service (DWS) layer, which may then generate the
user profile. The DWS layer can be used to store a calculation result, such as the calculation
result for the user datain the ODS layer. It can be understood that in the calculation of the user
data based on the Kappa architecture performed by the data middle platform, Kafka may be
used as the ODS layer, and the data table may be used as the DWS layer.

[0048] In some implementations, the server generates the user feature corresponding to the
first user data each time a piece of thefirst user datais read from the plurality of pieces of user
data, the server can first select a generation approach for the user feature corresponding to the
first user data based on a calculation caliber and the application scenario. The generation
approach is a stream generation approach or a batch generation approach. Then, the server can
generate the user feature corresponding to the first user data based on the generation approach
for the user feature corresponding to the first user data. The data middle platform can complete
the stream generation approach, i.e., the stream calculation approach, based on the Kappa
architecture, and can trigger the batch generation approach, i.e., the batch cal culation approach,
at regular intervals through Airflow, or can trigger the batch generation approach at regular
intervals through other approaches, which is not limited by the present disclosure. Airflow isa
task scheduling tool, which can set atrigger timefor cal cul ation tasks, such as batch calculation
tasks, and an execution duration for calculation tasks, such as batch calculation tasks. It should
be noted that the server can complete the stream generation approach based on the Kappa
architecture, and can further complete the stream generation approach based on a Lambda
architecture, which is not limited by the present disclosure. The Lambda architecture is akind
of data processing architecture that includes two modules of real-time processing, i.e. stream

calculation, and offline processing, i.e. batch calculation. Thus, a maintenance cost isrelatively
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high. However, the Kappa architecture has no offline processing module, i.e. batch calculating
module, allowing the maintenance cost of the stream generation approach based on the Kappa
architecture to be reduced.

[0049] It should be understood that the batch generation approach, i.e., the batch calculation
approach, is a batch, high-latency, initiative-initiated calculation approach. The batch
calculation approach must first define a calculation job logic and submit it to an attrition
calculation system. The calculation job logic cannot be changed during a whole operation
period. Data calculated by the batch calculation approach must be loaded into the calculation
system in advance, and the subsequent calculation system will perform calculation after the
dataloading is completed. Different from the batch cal culation approach, the stream generation
approach, i.e., the stream calculation approach, places more emphasis on caculation data
streams and low latency. The stream cal culation approach can spread alarge amount of data to
each time point, and continuously carry out small batch transmission. Thus, data flows
continuously, and the data is discarded after calculation. The results obtained by the stream
calculation approach can be immediately delivered to an online system to achieve area-time
display.

[0050] By way of example, it is assumed that a user feature 1 to be determined is. the
number of times that the user 1 browses a page 1 within 10 days before 13:30 on May 30, 2022.
An application scenario 1 of the user feature 1 is: predicting the number of times that the user
1 browses the page 1 within 10 days after 13:30 on May 30, 2022 based on the user feature 1,
to determine whether an actual number of times that the user 1 browses the page 1 within 10
daysafter 13:30 on May 30, 2022 is consi stent with the predicted number of times. A calculation
criterion 1 for determining the user feature 1 is. acquiring browsing data that the user 1 browses
all pages within 10 days before 13:30 on May 30, 2022, and then counting the number of
browsing the page 1 in the browsing data. Based on the application scenario 1 and the
calculation caliber 1 corresponding to the user feature 1, it can be determined that a real-time
requirement for determining the user feature 1 is not high. Therefore, the data middle platform
can select the generation approach of the user feature 1 as the batch generation approach, i.e.,
the batch calculation approach. For example, the data middle platform can set a start time of
generating the user feature 1 through Airflow, such as 13:30 on June 30, 2022, and then obtain,
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a the start time, browsing data that the user 1 browses all pages within 10 days before 13:30
on May 30, 2022. Then, the data middle platform can use the batch calculation approach for
browsing the data to count the browsing times of the page 1 in the browsing data, thereby
determining the user feature 1.

[0051] By way of example, it is assumed that a user feature 2 to be determined is. whether
the user 2 haslogged in to an application 1 in the past three days. An application scenario 2 of
the user feature 2 is: determining whether the user 2 is an active user based on the user feature
2. In response to determining that the user 2 is an active user, amessage 1 is pushed to the user
2 in real-time, and in response to determining that the user 2 is not an active user, the message
1 is not pushed to the user 2. A calculation caliber 2 of the user feature 2 is: acquiring data of
the last time login of the user 2 to the application 1, and determining whether the generation
time of the datais within the last three days. When the generation time of the data is within the
last three days, it is determined that the user feature 2 is“1”, and when the generation time of
the datais not within the last three days, it is determined that the user feature 2is“0”. Based on
the application scenario 2 and the calculation caliber 2 corresponding to the user feature 2, it
can be determined that a real-time requirement for determining the user feature 2 is relatively
high. Thus, the data middle platform can select the generation approach of the user feature 2 as
the stream generation approach, i.e., the stream calculation approach. For example, it is
assumed that the data middle platform needs to determine whether to push the message 1 to the
user 2 at 13:30 on June 30, 2022, then the data middle platform can acquire data of the last time
login of the user 2 to the application 1 in real-time. When the user 2 logs in to the application 1
at 12:30 on June 30, 2022, and it can be determined that the generation time of the dataiswithin
the last three days, then it can be determined that the user feature is “1”. That is, it can be
determined that the user 2 is the active user, and the message 1 can be pushed to the user 2 in
real-time.

[0052] In someimplementations, asshown in FIG. 4, thetarget database in this embodiment
may include, but is not limited to, a Remote Dictionary Server (Redis) database, an
ElasticSearch database, and a cloud database. When the data middle platform stores the user
feature in the DWS layer (target database), the user feature can be stored in a database such as
the Redis database, the ElasticSearch database, or a cloud server.
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[0053] It should be understood that the Redis database adopts a key-value storage mode,
that is, each record only contains a Key used for querying data and a value of corresponding
stored data. Therefore, for query interfaces with higher real-time requirements and smaller
query data volume, such as On-Line Transaction Processing (OLTP), the Redis database is
generaly chosen asthe query engine. The ElasticSearch database can realize high-performance
complex aggregation query. Therefore, for query interfaces with lower real-time requirements
and larger query data volume, such as On-Line Analytica Processing (OLAP), the
ElasticSearch database is generally chosen as the query engine. The cloud storage is suitable
for data with a large amount, a wide range of coverage, and high real-time requirements. In an
exemplary embodiment of the present disclosure, in response to determining a storage mode of
adata packet, data parameters of the data packet are first acquired in this embodiment, and the
data parameters can include a query frequency Dat _fre corresponding to a data name, a data
amount Dat_voe corresponding to the data packet, and a data priority Dat_pro
corresponding to the data name. Then, an attribute parameter Dat_pre corresponding to the

data packet is determined based on the data parameters as follows:

a - Dat_pro - (Dat_fre + y - log,Dat_voe); Dat_fre > Dat_mon

Dat_pre = [ € - Dat_pro - Dat_fre + y - log, Dat_voe; Dat_fre < Dat_mon

where &, Y, and € represent attribute factors obtained by training based on historical data,
Dat_mon represents a predetermined frequency threshold. A query frequency is determined
based on the frequency threshold, to determine a corresponding attribute parameter
determination mode in a targeted manner. In this embodiment, the query frequency, priority,
and data volume of the data are considered for calculating the attribute parameters, and the
storage mode of the data packet is determined based on the parameters. Then, astorage location
corresponding to the data packet is determined based on the attribute parameters. More
particularly, parameter thresholds corresponding to each storage mode can be predetermined,
and the storage location corresponding to the data packet is determined based on the parameter
thresholds corresponding to each storage mode. Therefore, a personalized storage of the data
storage is ensured in the above manner, thereby improving the efficiency of the data storage
and the data calling, and reducing the cost of the data storage.

[0054] Subsequent to the user feature being stored in a storage medium such as the Redis
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database, the ElasticSearch database, and the cloud server, the data middle platform can select
and determine a query interface corresponding to the query request based on the query request.
Therefore, when different query interfaces perform query based on an appropriate database, it
can be ensured that databases corresponding to different query interfaces all store user features,
thereby improving the query efficiency. A specific implementation manner in which the data
middle platform can select and determine the query interface corresponding to the query request
based on the query request will be described in detail in the following embodiment, which will
not be repeated herein by the present disclosure.

[0055] In some implementations, as shown in FIG. 5, the terminal can send a first user
feature query request to the server, and subsequent to the first user feature query request being
received, the server can determine whether a target user feature is stored by searching in the
target database in response to the first user feature query request. When the target user feature
isstored in the target database, the server can send the target user feature to the terminal. When
the target user feature is not stored in the target database and the target user feature is composed
of a plurality of sub-user features in the target database, the server can decompose the target
user feature into the plurality of sub-user features, and perform a data query based on the
plurality of sub-user features. Finally, the server can determine the target user feature based on
a queried sub-user feature, and send the target user feature to the terminal. That is, the server
can further perform a combination determination by using the plurality of user features. In this
way, the server does not need to generate the target user feature, and the target database only
needs to store the sub-user features. That is, the target database can only store sub-user features,
and when the server receives the first query request, the server can determine the target user
feature based on the sub-user features, thereby reducing a calculation cost of the server and a
storage cost of the target database, i.e., reducing the redundancy and duplication of a
development cost of user profile data. In addition, in the above process, the server canrealizea
combination determination of the user feature based on a query of the plurality of sub-user
features, that is, the server can realize the combination determination by using the plurality of
user features. Therefore, the processing capability of the server is improved, and the user
experience isimproved.

[0056] By way of example, it is assumed that the target user feature to be queried by the
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terminal is: a user who has logged in to the application 1 in the last three days and whose
account opening status for the stock 1 is aready opened. The target database does not store the
target user feature, and the target database stores a sub-user feature 1 and a sub-user feature 2,
which are respectively: the user who has logged in to the application 1 in the last three days,
and the user whose account opening status for the stock 1 is already opened. Subsequent to the
server receiving the first user feature query request sent by the terminal, the server can search
the target database for the target user feature, and determine that the target user feature is not
stored in the target database. The server can determine that the target user feature can be
composed of an intersection of the sub-user feature 1 and the sub-user feature 2. Then, the
server can search the target database for the sub-user feature 1 and the sub-user feature 2, and
determine that the sub-user feature 1 is “the user 1, the user 2, and the user 3" and the sub-user
feature 2 is“the user 1, and the user 2”. Therefore, the server can determine that the target user
feature is “the user 1, and the user 2,” and then send the determined target user feature to the
terminal. In response to determining that the target user feature is not stored in the target
database and that the target user feature can be composed of the plurality of sub-user features
stored in the target database, the server can query the target database for the plurality of sub-
user features based on an AST and determine the target user feature based on the plurality of
sub-user features. The AST istransformed from codes related the plurality of sub-user features,
and acomposition relationship for constituting the target user feature using the plurality of sub-
user features.

[0057] In some implementations, subsequent to the first user feature query request sent by
the terminal being received, the server can convert, in response to the first user feature query
request, the first user feature query request into a second user feature query request with asame
meaning as the first user feature query request. Then, in response to the second user feature
guery request, the server can determine whether the target user feature is stored by searching in
the target database. In this way, when the server does not find the user feature corresponding to
the first user feature query request in the target database, the server can search the target
database for the corresponding user feature based on the second user feature query request with
the same meaning as the first user feature query request. When the user feature corresponding

to the second user feature query request is stored in the target database, the server can send the
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user feature corresponding to the second user feature query request to the terminal. Therefore,
the query efficiency can be improved, and the generation efficiency of the user profile can be
improved.

[0058] By way of example, it is assumed that the target database does not store the user
feature 1: whether the user 1 haslogged in the application 1 in the last three days, and the target
database stores the user feature 2: alast login time of the user 1 to the application 1 is within
the last three days, and the first user feature query request sent by the terminal to the server is
used to query the user feature 1 in the target database. In response to receiving the first user
feature query request, the server can, in responseto thefirst user feature query request, convert
the first user feature query request into the second user feature query request with the same
meaning as the first user feature query request. The second user feature query request is used
to search the target database for the user feature 2. Then, the server can search the target
database for the user feature 2 in response to the second user feature query request, and send
the found user feature 2 to the terminal. The server can pre-store a correspondence relationship
between the second user feature query request and the first user feature query request with the
same meaning as the second user feature query request. When the first user feature query
request is converted into the second user feature query request, a conversion can be performed
based on the stored correspondence relationship, which isnot limited by the present disclosure.
In addition, in response to receiving the first user feature query request, the server can query
the target database for the user feature 1 corresponding to the first user feature query request in
responseto thefirst user feature query request. Then, the server can convert thefirst user feature
query request into the second user feature query request when the user feature 1 is not found,
and determine whether the user feature 2 is stored in the target database in response to the
second user feature query request, which is not limited by the present disclosure.

[0059] In some implementations, prior to determining, in response to the first user feature
query request, whether the target user feature is stored by searching in the target database, the
server can further perform a permission verification on a sender of the first user feature query
request. When the permission verification on the sender passes, the server can determine, in
response to the first user feature query request, whether the target user feature is stored by
searching in thetarget database, thereby improving the security of the dataquery, and improving
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the security of generating the user profile.

[0060] By way of example, prior to determining, in response to the first user feature query
request, whether the target user feature is stored by searching in the target database, the server
can acquire an identifier of the sender, and then determine a permission range of the sender
based on the identifier of the sender. When the permission range of the sender includes
permission to query the target user feature, the server can determine that the permission
verification on the sender passes. When the permission range of the sender does not include the
permission to query the target user feature, the server can determine that the permission
verification on the sender fails. The server can pre-store a corresponding relationship between
the identifier of the sender and the permission range of the sender, and the permission range of
the sender includes the user feature that the sender can search in the target database. For
example, it is assumed that the first user feature query request is used to query the user feature
1 in the target database, and the server pre-stores a corresponding relationship between an
identifier of a service party 1 and apermission range 1 of the service party 1. It is assumed that
the permission range 1 includes the user feature 1, and the user feature 2. In response to
receiving the first user feature query request sent by the terminal, the server can first determine
that the identifier of the sender of the first user feature query request isasender 1, and then the
server can find out that a permission range of the sender 1 includes the user feature 1 in the
correspondence stored in advance. Therefore, the server can determine that the permission
verification on the sender 1 passes.

[0061] In some implementations, prior to determining, in response to the first user feature
query request, whether the target user feature is stored by searching in the target database, the
server can further determine a query interface corresponding to the first user feature query
reguest, and then can determine, in response to the first user feature query request and based on
the query interface corresponding to the first user feature query request, whether the target user
feature is stored by searching in the target database. For example, in response to determining
the query interface corresponding to the first user feature query request, the server can first
determine whether the first user feature query request includes the user identifier. The server
can determine that the query interface corresponding to thefirst user feature query request isan

OLTP interface when the first user feature query request includes a user identifier. The server
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can determine that the query interface corresponding to thefirst user feature query request isan
OLAP interface when the first user feature query request does not include the user identifier. It
can be understood that, when the first user feature query request includes a user identifier, it
can generaly be determined that the first user feature query request is used to query the user
feature of the user corresponding to the user identifier, and then it can be determined that the
query result includes a small amount of data. In combination with the above description of the
OLTP interface and the OLAP interface, the query interface can be selected as the OLTP
interface. This embodiment based on the OLTP interface can support a second-level query of a
user feature value, aggregate counting of feature values, and second-level metadata query and
return. Similarly, when the first user feature query request does not include the user identifier,
it can generally be determined that the first user feature query request is used to query amore
complex user feature, such as all users who have logged in to the application 1 in the last three
days, then the query interface can be selected asthe OLAP interface. In this way, the server can
select an appropriate query interface based on the user feature query request to improve the data
query efficiency and data query reliability, thereby improving the reliability and efficiency of
generating the user profile.

[0062] By way of example, it is assumed that the first user feature query request is used to
query the user feature 1 in the target database: an age of the user 1, and the first user feature
guery request includes a user identifier 1 of the user 1. Then, in response to receiving the first
user feature query request, the server can determine that the first user feature query request
includes the user identifier 1 of the user 1, and the server can select the query interface
corresponding to the first user feature query request as the OLTPinterface. In the above way, it
can support anchoring multi-type crowd data through profiles and realize diversified delivery
reguirements, such as setting real-time crowd tags, searching routine or static user groups, etc.
In this case, it can support a more flexible crowd anchoring approach, and a gateway layer can
transdlate more types of SQL statements. For example, it supports a real-time data query in a
dynamic range, and the business can use profile underlying feature data more flexibly at afront
end.

[0063] By way of example, the server can determine whether the user satisfies a certain

condition through the OLTP interface, and then deliver a corresponding advertisement pop-up
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window to the user satisfying the condition. For example, it isassumed that the first user feature
query request is used to query the user feature 2 in the target database: whether the user 2 opens
an account, and the first user feature query request includes a user identifier 2 of the user 2.
Then, in responseto receiving thefirst user feature query request, the server can determine that
thefirst user feature query request includes the user identifier 2 of the user 2, and can select the
query interface corresponding to the first user feature query request as the OLTP interface. In
addition, the server can return “true” to theterminal in responseto querying that the user feature
2 is that the user 2 has opened an account, and return “false” to the terminal in response to
guerying that the user feature 2 is that the user 2 has not opened an account. In addition, the
server can recommend a pop-up advertisement for opening an account to the user 2 in response
to confirming that the user feature 2 is that the user 2 has not opened an account.

[0064] By way of example, when anew stock opens, in this embodiment, aquery matching
is performed by acquiring self-select stock information or attention information authorized by
the user, and for users who have the self-select stock in a self-select stock list, the full user
population of “user self-select stock list = xxxx” is extracted for pushing information of the
new stock opening.

[0065] By way of example, the server can determine a user who meets a certain condition
through the OLAP interface, and push a corresponding message to the user. For example, it is
assumed that the first user feature query request is used to query a user feature 3 in the target
database: an active user, which refers to a user who has logged in within the last three days. In
response to receiving the first user feature query request, the server can determine that the first
user feature query request does not include the user identifier, and then the server can select the
guery interface corresponding to the first user feature query request asthe OLAPinterface. The
server can determine al active users through the OLAP interface, and push messages to them.

[0066] By way of example, the user feature in this embodiment can further include alist of
blocked users, a list of blacklisted users, self-select information, a list of stocks especialy
concerned, etc. When the user accesses a NiuNiu Circle, the system can filter recommended
content based on the first two features, and use the latter two features to recommend related
posts to the user.

[0067] By way of example, the server can query aplurality of user features of acertain user
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through the OLTP interface, and then analyze an interest preference of the user in combination
with the plurality of user features to recommend information articles of interest to the user. The
user features can include subscription information, holding information, and so on. For instance,
it is assumed that a first user feature query request 1 is used to query a user feature 4 in the
target database: whether the user 4 pays attention to or holds the stock 1. A first user feature
query request 2 is used to query auser feature 5 in the target database: whether the user 4 pays
attention to the stock 2. In response to receiving the first user feature query request 1 and the
first user feature query request 2, the server can determine that both include user identifiers of

the user 4. Consequently, the server can select query interfaces corresponding to the above two
first user feature query requests asthe OLTP interfaces. Then, the server can query that the user
feature 4 is that the user 4 pays attention to the stock 1, and the user feature 5 is that the user 4
does not pay attention to the stock 2. The server can analyze that the user 4 has one interest
preference of being interested in the stock 1 but not interested in the stock 2. Therefore, the
server can recommend information articles, announcements, related posts, news, forums, etc.

related to the stock 1 to the user 4.

[0068] By way of example, the server can determine whether a user satisfies a certain
condition through the OLTP interface, and then issue a corresponding reward to the user who
satisfiesthe condition. For instance, it is assumed that thefirst user feature query request isused
to query auser feature 6 in the target database: whether User 6 has made adeposit, and thefirst

user feature query request includes a user identifier 6 of the user 6. In response to receiving the
first user feature query request, the server can determine that the first user feature query request
includes the user identifier 6 of the user 6, and then the server can select the query interface
corresponding to the first user feature query request as the OLTP interface. In addition, the
server can issue a deposit reward to the user 6 in response to querying that the user feature 6 is
that the user 6 has deposited.

[0069] By way of example, different users have different stock market permissions. For
instance, users with high assets have higher stock market browsing permissions, while users
without accounts only have specified stock market browsing permissions. Therefore, the server

can control the stock market browsing permissions of users by determining user features:

whether the user’s assets meet specific criteria. For example, it is assumed that the first user
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feature query request is used to query auser feature 7 in the target database: whether auser 7’'s
assets are RMB 10,000. In response to receiving the first user feature query request, the server
can determine that the first user feature query request includes a user identifier 7 of the user 7,
and then the server can select the query interface corresponding to the first user feature query
request as the OLTP interface. The server can query that the user feature 7 is that the user 7’s
assets have reached RMB 10,000, and opens permission for the user 7 to view the market
information for a stock 7.

[0070] In some implementations, the server can determine whether an abnormal user
feature existsin the target database. When the abnormal user feature existsin the target database,
the server can generate prompt information and push the prompt information to prompt the user
that the abnormal user feature exists in the target database. When no abnormal user feature
exists in the target database, the server cannot generate prompt information, thereby ensuring
the accuracy of the user feature stored in the target database, improving the accuracy of the data
query result, and further improving the accuracy and efficiency of generating the user profile.
[0071] By way of example, the server can establish aprofile monitoring moduleto establish
feature models for different user features or user profiles to determine whether the abnormal
user feature existsin the target database, that is, to perform monitoring and alarm. For example,
in response to determining whether the abnormal user feature exists in the target database, the
server can acquire afirst user feature stored in the target database at any moment and at least
one second user feature within a predetermined duration before the any moment. Then the
server can perform a statistical analysis on the at least one second user feature to obtain a
distribution range of the first user feature. When the first user feature is not within the
distribution range, the server can determine that the abnormal user feature exists in the target
database, and when the first user feature is within the distribution range, the server can
determine that no abnormal user feature exists in the target database. For example, the server
can obtain the first user feature stored in the target database at 24:00 on June 30, 2022: the
number of users who logged in to the application 1 on June 30, 2022, in which the first user
feature is a. The server can acquire two second user features within two days before 24:00 on
June 30, 2022: a second user feature 1 and asecond user feature 2. The two second user features

are respectively: the number of users who logged in to the application 1 on June 29, 2022, and
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the number of users who logged in to the application 1 on June 28, 2022, in which the second
user feature 1 and the second user feature 2 are b and c, respectively. The server can calculate
an average value of the second user feature 1 and the second user feature 2 as (b+c)/2=d, and
then the server can determine (d-e, d+e) as a distribution range of the first user feature. When
the first user feature ais within the distribution range (d-e, d+e), it can be determined that the
first user featureisnormal data, that is, it can be determined that no abnormal user feature exists
in the target database. When the first user feature a is not within the distribution range (d-e,
d+e), it can be determined that thefirst user featureisabnormal data, that is, it can be determined
that the abnormal user feature exits in the target database, in which a, b, ¢, d, e are positive
integers.

[0072] It can be understood that, since a link of a user profile production process is
relatively long, and a migration of service data or a change of data source easily results in
inaccurate user data obtained, thus resulting in the inaccurate user profile, it is necessary to
monitor and alert the user feature or user profile. For example, the user data can be acquired by
the server from other databases, such as a service source database that records user data such
as auser stock account opening status and a user login status. When the user data stored in the
other databases is changed, such as a storage location of the user data is changed, the user data
acquired by the server is inaccurate, which further results in the inaccurate generated user
feature, resulting in the inaccurate data query result. Therefore, by determining whether the
abnormal user feature existsin the target database, the accuracy of the user feature stored in the
target database can be ensured, a cal culation and change speed of user feature datais optimized,
allowing areal-time stream cal culation to be performed more quickly based on the service data.
At present, more than 90% of the user features support a second-level real-time update, to
improve the accuracy of the data query result and further improve the accuracy and efficiency
of generating the user profile.

[0073] In some implementations, as shown in FIG. 1, it is assumed that the application 1 is
mounted at the terminal 110, and the user queries the target user feature based on naturd

language by accessing the application 1. Subsequent to the user inputting the natural language
for querying the target user feature on the application 1, the server can convert the natura

language into the SQL, and query the target user feature in the target database based on the
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SQL. The server can pre-store a correspondence between the natural language and the SQL,
and then convert the natural language into the SQL based on the correspondence. For example,
asshowninTablel, itisassumed that the server pre-storesapartial correspondence relationship
between the natural language and the SQL as shown in Table 1. As shown in a second row of

Table 1, the natural language “age’ corresponds to the SQL “SQL1".

Table 1
Natural language | SQL Natural language | SQL
Age SQL1 And SQL4
= SQL2 | Socidizationdays | SQL5
20 SQL3 30 SQL6

[0074] By way of example, asshownin FIG. 6, assuming that a natural language 1 inputted
by the user on the application 1 is*age=20,” the terminal can send the natural language 1 to the
server. In response to receiving the natura language 1, the server can convert the natural
language 1 into the corresponding SQL “SQL1, SQL2, SQL 3" based on the above Table 1.
[0075] By way of example, as shown in FIG. 7, there is a plus button after the natura
language 1 “age=20". After the user clicks the plus button, the user may continue to input a
natural language 2 “social days=20", and the relationship between the input natural language 2
and natural language 1 is shown as “and” in FIG. 4, indicating that the user wishes to query
“users with age =20 and socia days =20". Then, the server can trandate the natural languages
inputted by the user to the corresponding SQL “SQL1, SQL2, SQL3, SQL4, SQL5, SQL2,
SQL3".

[0076] It should be understood that the present disclosure is only schematic with respect to
the correspondence between the natural language and the SQL, and a conversion of the natural
language to the corresponding SQL is also schematic.

[0077] In some implementations, as shown in FIG. 8, the server can include a permission
verifying module, a profile serving module, and a target database. The terminal can send the
first user feature query request to the server to query the target user feature. In response to
receiving the first user feature query request, the server can first perform the permission
verification on the sender of the first user feature query request based on the above permission
verifying module. When the permission verification on the sender passes, in response to the

first user feature query request, the server can determine the query interface corresponding to
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the first user feature query request based on the profile serving module, and then search the
target database for the target user featurein responseto thefirst user feature query request based
on the query interface corresponding to thefirst user feature query request. When the target user
featureis stored in the target database, the server can send the target user feature to the terminal.
[0078] In some implementations, as shown in FIG. 9, the server can include a parameter
verifying module, an SQL parsing module, a routing module, and a target database. The
terminal can send thefirst user feature query request to the server to query the target user feature,
and the first user feature query request can be in the natural language. In response to receiving
the first user feature query request, the server can first perform the permission verification on
the sender of thefirst user feature query request based on the parameter verifying module. When
the permission verification on the sender passes, in response to the first user feature query
reguest, the first user feature query request in the natural language can be parsed into afirst user
feature query request in the SQL based on the SQL parsing module. The server can determine
the query interface corresponding to the first user feature query request based on the routing
module. Then, inresponseto thefirst user feature query request and based on the query interface
corresponding to the first user feature query request, the server can determine whether the target
user featureis stored by searching in the target database. When the target user feature is stored
in the target database, the server can send the target user feature to the terminal.

[0079] To sum up, the technical solutions of the above embodiments bring at least the
following beneficial effects. Through the technical solution of the present disclosure, the server
can first acquire the plurality of pieces of user data and the generation time of the last piece of
user data among the plurality of pieces of user data. Each time a piece of first user datais read
from the plurality of pieces of user data, the server can generate the user feature corresponding
to the first user data. When the generation time of the first user data is consistent with the
generation time of the last piece of user data, the server can store the user feature corresponding
to the first user data into the target database. When the generation time of the first user datais
inconsistent with the generation time of the last piece of user data, the server may not store the
user feature corresponding to the first user data into the target database. Finally, the server can
generate the user profile based on the user feature in the target database. In the above process,

the server can determine whether a currently read user data is the last piece of user data by
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determining whether a generation time of the currently read user data is consistent with the
generation time of the last piece of user data. Therefore, only the user feature corresponding to
the last piece of user data may be stored in the target database, and a user feature corresponding
to other user data may not be stored in the target database. Then, in response to querying the
user feature, such as querying the user feature when the server reads the user data, aquery result
will not be the user feature corresponding to other user data, but only a user feature
corresponding to alast piece of original user data, that is, afinal user feature calculated based
on al user data. In thisway, the server can generate a correct user profile based on the final user
feature to solve the problem in the related art of inaccurate user feature query caused by data
storage and the inaccurate user profile generated based on the queried user feature. Therefore,
the accuracy of the user feature query can be improved, thereby improving the efficiency and
accuracy of the application of the user profile.

[0080] Furthermore, in response to receiving the first user feature query request, the server
can determine whether the target user feature is stored by searching in the target database in
response to the first user feature query request. When the target user featureis not stored in the
target database, and the target user feature is composed of the plurality of sub-user featuresin
the target database, the server can decompose the target user feature into the plurality of sub-
user features, and perform the data query based on the plurality of sub-user features. In thisway,
the server does not need to generate the target user feature, and the target database only needs
to store the sub-user features. When the server receives the first query request, the server can
determinethetarget user feature based on the sub-user features, thereby reducing the calculation
cost of the server and the storage cost of the target database.

[0081] Furthermore, in response to receiving the first user feature query request sent by the
terminal, the server can convert, in response to the first user feature query request, the first user
feature query request into the second user feature query request with the same meaning as the
first user feature query request. Then, in response to the second user feature query request, the
server can determine whether the target user featureis stored by searching in the target database.
In thisway, when the server does not find the user feature corresponding to the first user feature
guery request in the target database, the server can search the target database for the

corresponding user feature based on the second user feature query request with the same
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meaning as the first user feature query request. When the user feature corresponding to the
second user feature query request is stored in the target database, the server can send the user
feature corresponding to the second user feature query request to the terminal. Therefore, the
query efficiency can be improved, and the efficiency of generating the user profile can be
improved.

[0082] Furthermore, prior to determining, in responseto thefirst user feature query request,
whether the target user feature is stored by searching in the target database, the server can
further perform the permission verification on the sender of thefirst user feature query request.
When the permission verification on the sender passes, the server can determine whether the
target user feature is stored by searching in the target database in response to the first user
feature query request, to improve the security of the data query and the security of generating
the user profile.

[0083] Furthermore, prior to determining, in responseto thefirst user feature query request,
whether the target user feature is stored by searching in the target database, the server can
further determine the query interface corresponding to the first user feature query request, and
then determine, in response to the first user feature query request and based on the query
interface corresponding to the first user feature query request, whether the target user featureis
stored by searching in the target database. In thisway, the server can select an appropriate query
interface based on the user feature query request, to improve the efficiency and reliability of
data query and improve the efficiency and reliability of generating the user profile.

[0084] Furthermore, the server can determine whether the abnormal user feature exists in
the target database. When the abnormal user feature existsin the target database, the server can
generate the prompt information and push the prompt information to prompt the user that the
abnormal user feature existsin the target database. When no abnormal user feature existsin the
target database, the server may not generate the prompt information, to ensure the accuracy of
the user feature stored in the target database, improve the accuracy of the data query result, and
improve the accuracy of generating the user profile.

[0085] FIG. 10 isaschematic diagram of a data processing apparatus 1000 based on a user
profile according to an embodiment of the present disclosure. As shown in FIG. 10, the

apparatus 1000 includes a first acquiring module 1001, a first generating module 1002, a
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processing module 1003, and a second generating module 1004. The first acquiring module
1001 is configured to acquire a plurality of pieces of user data and a generation time of a last
piece of user data among the plurality of pieces of user data. The first generating module 1002
is configured to generate, each time a piece of first user dataisread from the plurality of pieces
of user data, a user feature corresponding to the first user data. The processing module 1003 is
configured to: store the user feature corresponding to the first user data into a target database
when a generation time of the first user data is consistent with the generation time of the last
piece of user data; and not store the user feature corresponding to the first user data into the
target database when the generation time of the first user dataisinconsistent with the generation
time of thelast piece of user data. The second generating module 1004 is configured to generate
auser profile based on the user feature in the target database.

[0086] In some implementations, the apparatus 1000 further includes a second acquiring
module 1005, a searching module 1006, a decomposing module 1007, and a querying module
1008. The second acquiring module 1005 is configured to acquire the first user feature query
reguest. The searching module 1006 is configured to determine whether the target user feature
is stored by searching in the target database in response to the first user feature query request.
The decomposing module 1007 is configured to decompose the target user feature into the
plurality of sub-user features when the target user feature is not stored in the target database
and thetarget user feature is composed of the plurality of sub-user featuresin the target database.
The querying module 1008 is configured to perform the data query based on the plurality of
sub-user features.

[0087] In some implementations, the searching module 1006 is specifically configured to
convert, in response to the first user feature query request, the first user feature query request
into the second user feature query request with the same meaning asthefirst user feature query
request, and determine, in response to the second user feature query request, whether the target
user feature is stored by searching in the target database.

[0088] In some implementations, the apparatus 1000 further includes a verifying module
1009. The verifying module 1009 is configured to perform the verification permission on the
sender of the first user feature query request. The searching module 1006 is specifically

configured to determine, when the permission verification on the sender passes and in response
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to the first user feature query request, whether the target user feature is stored by searching in
the target database.

[0089] In some implementations, the verifying module 1009 is specifically configured to:
acquire the identifier of the sender; determine the permission range of the sender based on the
identifier of the sender; determine that the permission verification on the sender passes, when
the permission range of the sender includes the permission to query the target user feature; and
determine that the permission verification on the sender fails, when the permission range of the
sender does not include the permission to query the target user feature.

[0090] In some implementations, the apparatus 1000 further includes a determining module
1010. The determining module 1010 is configured to determine the query interface
corresponding to thefirst user feature query request. The searching module 1006 is specifically
configured to determine, in response to the first user feature query request and based on the
guery interface corresponding to the first user feature query request, whether the target user
feature is stored by searching in the target database.

[0091] In some implementations, the determining module 1010 is specifically configured
to determine that the query interface corresponding to the first user feature query request isthe
OLTP interface when the first user feature query request includes the user identifier, and
determine that the query interface corresponding to the first user feature query request is the
OLAP interface when the first user feature query request does not include the user identifier.
[0092] In some implementations, the apparatus 1000 further includes a judging module
1011, athird generating module 1012, and a pushing module 1013. The judging module 1011
is configured to determine whether the abnormal user feature exists in the target database. The
third generating module 1012 is configured to generate the prompt information when the
abnormal user feature exists in the target database. The pushing module 1013 is configured to
push the prompt information to prompt the user that the abnormal user feature exists in the
target database.

[0093] In some implementations, the judging module 1011 is specifically configured to:
acquire the first user feature stored at any moment and at least one second user feature within
the predetermined duration before the any moment in the target database; perform a statistical

analysis on the at |east one second user feature to obtain the distribution range of the first user
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feature; determine that the abnormal user feature existsin the target database when the first user
feature is not within the distribution range; and determine that no abnormal user feature exists
in the target database when the first user feature is within the distribution range.

[0094] In some implementations, the first generating module 1003 is specifically
configured to: select, each time a piece of the first user datais read from the plurality of pieces
of user data, the generation approach for the user feature corresponding to the first user data
based on the calculation caliber and the application scenario, the generation approach being the
stream generation approach or the batch generation approach; and generate the user feature
corresponding to the first user data based on the generation approach for the user feature
corresponding to the first user data.

[0095] It should be understood that the apparatus embodiments may correspond to the
method embodiments, and reference may be made to the method embodiments for similar
description of the apparatus embodiments, and thus detail s thereof will be omitted hereto avoid
repetition. Specifically, the apparatus 1000 shown in FIG. 10 can perform the method
embodiments described above, and the above and other operations and/or functions of each of
modulesin the apparatus 1000 are respectively configured to perform the method embodiments,
and thus details thereof will be omitted here for conciseness.

[0096] The apparatus 1000 according to the embodiments of the present disclosure is
described above from the perspective of functional modules in conjunction with the
accompanying drawings. It should be understood that the functional modules may be
implemented in aform of hardware, by instructionsin aform of software, or by a combination
of hardware and software modules. Specifically, steps of the method embodiments of the
present disclosure may be implemented by hardware integrated logic circuits in a processor
and/or instructions in the form of software. The steps of the method that are disclosed in
combination with the embodi ments of the present disclosure may be directly embodied asbeing
executed by a hardware decoding processor, or executed by a combination of hardware and
software modules in the decoding processor. Optionaly, the software module may be located
in amature storage medium in the art such as arandom access memory, aflash memory, a Read-
Only Memory (ROM), a Programmable ROM (PROM), an electrically erasable programmable

memory, and a register. The storage medium is located in a memory. The processor reads
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information from the memory, and completes the steps in the above method embodiments in
combination with hardware thereof.

[0097] FIG. 11 is a schematic block diagram showing an electronic device according to an
embodiment of the present disclosure.

[0098] As illustrated in FIG. 11, the electronic device may include a memory 1110 and a
processor 1120. The memory 1110 is configured to store a computer program and transmit
codes of the computer program to the processor 1120. That is, the processor 1120 can invoke
and execute the computer program from the memory 1110 to implement the method according
to the embodiments of the present disclosure.

[0099] For example, the processor 1120 is configured to perform the above method
embodiments based on instructions in the computer program.

[00100] Insomeembodiments of the present disclosure, the processor 1120 may include, but
isnot limited to, ageneral-purpose processor, aDigital Signal Processor (DSP), an Application
Specific Integrated Circuit (ASIC), a Field Programmable Gate Array (FPGA), or another
programmable logic device, a discrete gate or a transistor logic device, a discrete hardware
component, etc.

[00101] Insome embodiments of the present disclosure, the memory 1110 may include, but
is not limited to, a volatile memory and/or a non-volatile memory. Here, the non-volatile
memory may be a Read-Only Memory (ROM), a Programmable ROM (PROM), an Erasable
PROM (EPROM), an Electrically EPROM (EEPROM), or a flash memory. The volatile
memory may be a Random Access Memory (RAM), which serves as an external cache. By way
of illustration rather than limitation, RAMs in many forms are available, e.g., a Static RAM
(SRAM), a Dynamic RAM (DRAM), a Synchronous DRAM (SDRAM), a Double Data Rate
SDRAM (DDR SDRAM), an Enhanced SDRAM (ESDRAM), a Synch link DRAM
(SLDRAM), and a Direct Rambus RAM (DR RAM).

[00102] In some embodiments of the present disclosure, the computer program may be
divided into one or more modules. The one or more modules may be stored in the memory 1110
and executed by the processor 1120 to complete the method provided by the present disclosure.
The one or more modules may be a series of computer program instruction segments capable

of completing specific functions. The instruction segments are used to describe an execution
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process of the computer program in the electronic device.

[00103] Asiillustrated in FIG. 11, the electronic device may further include a transceiver
1130 connectable to the processor 1120 or the memory 1110.

[00104] Here, the processor 1120 may control the transceiver 1130 to communicate with
other devices, specifically, to transmit information or data to other devices, or receive
information or data transmitted from other devices. The transceiver 1130 may include a
transmitter and areceiver. The transceiver 1130 may further include one or more antennas.
[00105] It should be understood that various components in the electronic device are
connected to each other via a bus system. Here, in addition to a data bus, the bus system also
includes a power bus, a control bus, and a status signal bus.

[00106] The present disclosure further provides a computer storage medium. The computer
storage medium has acomputer program stored thereon. The computer program, when executed
by a computer, causes the computer to perform the method according to the above method
embodiments. Or, the embodiments of the present disclosure further provide a computer
program product including instructions. The instructions, when executed by a computer, cause
the computer to perform the method according to the above method embodiments.

[00107] Whenimplemented by software, the above embodiments can be entirely or partially
implemented in the form of a computer program product. The computer program product
includes one or more computer instructions. When the computer program instructions are
loaded and executed on a computer, the processes or functions described in the embodiments
of the present disclosure are provided in whole or in part. The computer may be a generd
purpose computer, an application specific computer, a computer network, or any other
programmabl e device. The computer instructions may be stored in a computer-readable storage
medium or transmitted from one computer-readable storage medium to another computer-
readabl e storage medium. For example, the computer instructions may be transmitted from one
website, computer, server, or data center to another website, computer, server, or data center via
awired manner (such as acoaxial cable, an optical fiber, aDigital Subscriber Line (DSL)) or a
wireless manner (such as infrared, wireless, microwave, etc.). The computer-readable storage
medium may be any usable medium that can be accessed by a computer or a data storage device

such asaserver or adatacenter integrated with one or more usable medium. The usable medium
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may be amagnetic medium (for example, afloppy disk, ahard disk, amagnetic tape), an optical
medium (for example, aDigital Video Disc (DVD)), or a semiconductor medium (for example,
a Solid State Disk (SSD)), etc.

[00108] It can be appreciated by those of ordinary skill in the art that the modules and the
steps of the algorithm of various examples described in combination with the embodiments
disclosed herein may be implemented in electronic hardware or a combination of computer
software and el ectronic hardware, which depends on specific applications and design constraint
conditions of technical solutions. For each specific application, professionals and technicians
can use different methods to implement the described functions, and such an implementation
should not be considered as going beyond the scope of the present disclosure.

[00109] In several embodiments provided by the present disclosure, it should be understood
that the disclosed systems, apparatuses and methods can be implemented in other ways. For
example, the apparatus embodiments described above are merely exemplary. For example, the
modules are merely divided based on logic functions. In practical implementation, the modules
may be divided in other manners. For example, multiple modules or components may be
combined or integrated into another system, or some features may be omitted or not executed.
In addition, mutual coupling or direct coupling or communication connection displayed or
discussed may be implemented as indirect coupling or communication connection via some
interfaces, apparatuses or modules, and may be electrical, mechanical or in other forms,
[00110] The modules illustrated as separate components may be or not be separated
physically, and components shown as modules may be or not be physical modules, i.e., may be
located at one position, or distributed onto multiple network units. It is possible to select some
or al of the modules according to actual needs, for achieving the objective of the embodiments
of the present disclosure. For example, respective functional modules in respective
embodiments of the present disclosure may be integrated into one processing module, or may
be present as separate physical entities. It isalso possible to integrate two or more modulesinto
one module.

[00111] The above description merely illustrates specific implementations of the present
disclosure, and the scope of the present disclosureisnot limited thereto. Change or replacement

within the technical scope disclosed by the present disclosure that can be easily conceived by
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the present disclosure should be defined by claims.
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What is claimed is:

1. A data processing method based on a user profile, the method comprising:

acquiring aplurality of pieces of user dataand ageneration time of alast piece of user data
among the plurality of pieces of user data;

generating, each time a piece of first user datais read from the plurality of pieces of user
data, a user feature corresponding to the first user data;

storing the user feature corresponding to the first user data into a target database when a
generation time of the first user data is consistent with the generation time of the last piece of
user data;

not storing the user feature corresponding to the first user data into the target database
when the generation time of the first user data is inconsistent with the generation time of the
last piece of user data; and

generating a user profile based on the user feature in the target database.

2. The method according to claim 1, further comprising:

acquiring afirst user feature query request;

determining, in response to the first user feature query request, whether a target user
feature is stored by searching in the target database;

decomposing the target user feature into the plurality of sub-user features when the target
user feature is not stored in the target database and the target user feature is composed of a
plurality of sub-user featuresin the target database; and

performing a user feature query based on the plurality of sub-user features.

3. The method according to clam 2, wherein said determining, in response to the first user
feature query request, whether the target user feature is stored by searching in the target
database comprises:

converting, in response to the first user feature query request, the first user feature query
reguest into a second user feature query request with a same meaning as the first user feature

query request; and
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determining, in response to the second user feature query request, whether the target user
feature is stored by searching in the target database.

4. The method according to claim 2 or 3, further comprising, prior to said determining, in
response to the first user feature query request, whether the target user feature is stored by
searching in the target database:

performing permission verification on a sender of the first user feature query request,

wherein said determining, in response to the first user feature query request, whether the
target user feature is stored by searching in the target database comprises:

when the permission verification on the sender passes, determining, in responseto thefirst
user feature query request, whether the target user feature is stored by searching in the target
database.

5. The method according to claim 4, wherein said performing the permission verification
on the sender of the first user feature query request comprises:

acquiring an identifier of the sender;

determining a permission range of the sender based on the identifier of the sender;

determining that the permission verification on the sender passes, when the permission
range of the sender comprises permission to query the target user feature; and

determining that the permission verification on the sender fails, when the permission range
of the sender does not comprise the permission to query the target user feature.

6. The method according to claim 2 or 3, further comprising, prior to said determining, in
response to the first user feature query request, whether the target user feature is stored by
searching in the target database:

determining a query interface corresponding to the first user feature query request,

wherein said determining, in response to the first user feature query request, whether the
target user feature is stored by searching in the target database comprises:

determining, in response to the first user feature query request and based on the query
interface corresponding to the first user feature query request, whether the target user featureis
stored by searching in the target database.

7. The method according to clam 6, wherein said determining the query interface

corresponding to the first user feature query request comprises:
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determining that the query interface corresponding to the first user feature query request
is an On-Line Transaction Processing (OLTP) interface, when the first user feature query
request comprises a user identifier; and

determining that the query interface corresponding to the first user feature query request
isan On-LineAnalytical Processing (OLAP) interface, when thefirst user feature query request
does not comprise the user identifier.

8. The method according to any one of claims 1 to 3, further comprising:

determining whether an abnormal user feature exists in the target database;

generating prompt information when the abnormal user feature existsin thetarget database;
and

pushing the prompt information to prompt the user that the abnormal user feature existsin
the target database.

9. The method according to claim 8, wherein said determining whether the abnormal user
feature exists in the target database comprises:

acquiring a first user feature stored in the target database at any moment and at least one
second user feature within a predetermined duration before the any moment;

performing a statistical analysis on the at least one second user feature to obtain a
distribution range of the first user feature;

determining that the abnormal user feature exists in the target database when the first user
feature is not within the distribution range; and

determining that no abnormal user feature exists in the target database when the first user
feature is within the distribution range.

10. The method according to any one of clams 1 to 3, wherein said generating, each time
a piece of the first user datais read from the plurality of pieces of user data, the user feature
corresponding to the first user data comprises:

selecting, each time a piece of thefirst user dataisread from the plurality of pieces of user
data, a generation approach for the user feature corresponding to the first user data based on a
calculation caliber and an application scenario, the generation approach being a stream
generation approach or a batch generation approach; and

generating the user feature corresponding to the first user data based on the generation
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11. A data processing apparatus based on a user profile, comprising:

a first acquiring module configured to acquire a plurality of pieces of user data and a
generation time of alast piece of user data among the plurality of pieces of user data;

afirst generating module configured to generate, each time a piece of first user dataisread
from the plurality of pieces of user data, a user feature corresponding to the first user data;

a processing module configured to:

store the user feature corresponding to the first user datainto atarget database when
ageneration time of thefirst user datais consistent with the generation time of the last piece of
user data; and

not store the user feature corresponding to the first user data into the target database
when the generation time of the first user data is inconsistent with the generation time of the
last piece of user data; and

asecond generating module configured to generate a user profile based on the user feature
in the target database.

12. An electronic device, comprising:

amemory configured to store a computer program; and

aprocessor configured to invoke and execute the computer program stored in the memory
to perform the method according to any one of claims 1 to 10.

13. A computer-readable storage medium, having a computer program stored thereon,
wherein the computer program causes a computer to perform the method according to any one
of claims 1 to 10.

14. A computer program product, comprising an instruction, wherein the computer
program product, when running on an electronic device, causes the el ectronic device to perform

the method according to any one of claims 1 to 10.
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