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(57) ABSTRACT

The embodiments of the present disclosure provide an
information display method and device, electronic device,
storage medium, computer program product, and computer
program. The method includes: identifying an anchor object;
determining, based on position information of the anchor
object on a terminal screen, a display position and a display
manner of a bubble message corresponding to the anchor
object; and in response to an operation on the anchor object,
displaying the bubble message at the display position on the
terminal screen in the display manner. In this way, the
solution according to the embodiments can enable automatic
computing of the display position and the text display
manner of the bubble message, without the developers’
efforts in separate and adaptive development and thus can
improve the development efficiency.
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INFORMATION DISPLLAY METHOD,
DEVICE, AND STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present disclosure claims the priority to the CN
patent application No. 202111385787.4 entitled “INFOR-
MATION DISPLAY METHOD, DEVICE, AND STOR-
AGE MEDIUM?” filed on Nov. 22, 2021, the disclosure of
which is incorporated herein by reference in its entity.

FIELD

[0002] The present disclosure generally relates to the field
of computer technologies, and more specifically, to an
information display method, device, and storage medium.

BACKGROUND

[0003] The improvement in the performance of the termi-
nal device hardware and the continuous development of
artificial intelligence technology are accompanied with more
applications (shortened as APPs) running on terminal
devices.

[0004] Nowadays, according to the relevant technologies,
after a user operates a certain application on the terminal
device, in response to the current user operation, the appli-
cation will display a message prompt block on the terminal
device for the user to view, and such message prompt block
automatically disappears after a while, without distracting
attention. This type of message prompt block is called
bubble message.

[0005] Due to the discrepancy of bubble messages in
display position and text length, developers have to develop
the bubble messages in terms of display position and display
manner separately and adaptively, which affects the overall
efficiency in developing applications.

SUMMARY

[0006] Embodiments of the present disclosure provide an
information display method and device, electronic device,
storage medium, computer program product, and a computer
program, to solve the problem that the developers need to
separately and adaptively develop the display position and
the display manner of the bubble message, affecting the
overall development efficiency.

[0007] In a first aspect, embodiments of the present dis-
closure provide an information display method, comprising:

[0008] identifying an anchor object;

[0009] determining, based on position information of
the anchor object on a terminal screen,

[0010] a display position and a display manner of a
bubble message corresponding to the anchor object;
and

[0011] in response to an operation on the anchor object,
displaying the bubble message at the display position
on the terminal screen in the display manner.

[0012] In a second aspect, the embodiments of the present
disclosure provide an information display device, compris-
ing:

[0013] an identifying model for identifying an anchor
object;
[0014] a processing module for determining, based on

position information of the anchor object on a terminal
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screen, a display position and a display manner of a
bubble message corresponding to the anchor object;
and
[0015] a displaying module for displaying the bubble
message at the display position on the terminal screen
in the display manner in response to an operation on the
anchor object.
[0016] In a third aspect, the embodiments of the present
disclosure provide an electronic device, comprising: a pro-
cessor and a memory;

[0017] the memory storing computer execution instruc-
tions;
[0018] when executing the computer execution instruc-

tions stored on the memory, the processor is caused to

implement the information display method of the first

aspect and various possible designs of the first aspect.
[0019] In a fourth aspect, the embodiments of the present
disclosure provide a computer-readable storage medium
having computer execution instructions stored therein,
where the computer execution instructions are executed by
a processor, to cause the processor to implement the infor-
mation display method of the first aspect and various pos-
sible designs of the first aspect.
[0020] In a fifth aspect, embodiments of the present dis-
closure provide a computer program product comprising a
computer program, where the information display method of
the first aspect and various possible designs of the first
aspect when executed by a processor the computer program
are implemented when the computer program is executed by
a processor.
[0021] In a sixth aspect, embodiments of the present
disclosure provide a computer program, where the informa-
tion display method of the first aspect and various possible
designs of the first aspect when executed by a processor the
computer program are implemented when the computer
program is executed by a processor.
[0022] The embodiments provide an information display
method and device, electronic device, storage medium,
computer program product, and a computer program. By
identifying the anchor object and determining, based on a
position of the anchor object relative to the terminal screen,
a display position and a text display manner of a bubble
message, the solution according to the embodiments can
enable automatic computing of the display position and the
text display manner of the bubble message, saving the
developers’ efforts in separate and adaptive development
and thus improving the development efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to make clear the technical solution
according to embodiments of the present disclosure or the
prior art technology, brief introduction will be provided
below on the drawings necessary for the embodiments or the
prior art technology. Obviously, the drawings described
below only illustrate some embodiments of the present
disclosure, based on which the ordinary skilled in the art
could apparently obtain others, without doing creative work.
[0024] FIG. 1 illustrate a schematic diagram of a scenario
of an information display method provided by embodiments
of the present disclosure;

[0025] FIG. 2 illustrates a schematic flowchart I of the
information display method provided by embodiments of
the present disclosure;
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[0026] FIG. 3 illustrates a schematic flowchart II of the
information display method provided by embodiments of
the present disclosure;

[0027] FIG. 4 illustrates a schematic diagram I of display
of a bubble message provided by embodiments of the
present disclosure;

[0028] FIG. 5 illustrates a schematic diagram II of display
of a bubble message provided by embodiments of the
present disclosure;

[0029] FIG. 6 illustrates a schematic diagram I1I of display
of a bubble message provided by embodiments of the
present disclosure;

[0030] FIG. 7 illustrates a block diagram of a structure of
an information display device provided by embodiments of
the present disclosure;

[0031] FIG. 8 illustrates a block diagram of a structure of
a processing module provided by embodiments of the pres-
ent disclosure; and

[0032] FIG. 9 illustrates a schematic diagram of a hard-
ware structure of an electronic device provided by embodi-
ments of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0033] In order to make the objective, technical solution,
and advantages of the present disclosure more apparent,
with reference to the drawings, a clear, complete description
will be provided below about the technical solution provided
by the embodiments of the present disclosure. Obviously,
the embodiments described here are only a part of embodi-
ments of the present disclosure, rather than all of them.
Based on the embodiments described here, the ordinary
skilled in the art could acquire all of the other embodiments
falling into the scope of protection of the present disclosure,
without doing creative work.

[0034] With the development of terminal technology, vari-
ous terminal devices have been widely used in daily life.
Nowadays, a lot of terminal devices employ the Android
system. The Android system provides a message prompt
function with bubble messages, i.c., after a user operates a
certain application on the terminal device, in response to the
current user operation, the application will display a mes-
sage prompt block on the terminal device for the user to
view, and such message prompt block will automatically
disappear after a while, without distracting attention. Since
the bubble messages are not fixed in relative position and
text length, developers typically have to develop separately
and adaptively the bubble messages in terms of display
position and display manner, which affects the development
efficiency.

[0035] In order to solve the above-mentioned technical
problem, the present disclosure provides the following tech-
nical conception of: automatically determining a display
position and a text display manner of a bubble message
based on a position of an anchor object relative to the
terminal screen, saving the developers’ efforts in separate,
adaptive development and thus improving the development
efficiency.

[0036] FIG. 1 illustrates a schematic diagram of a scenario
of an information display method provided by embodiments
of'the present disclosure. As shown in FIG. 1, in the scenario
provided by those embodiments, a terminal device 101 and
a server 102 are included. The terminal device 101 may be
installed on a device such as a mobile phone, a tablet, a
personal computer, and the like. The implementation of the
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terminal device 101 is not specifically limited in those
embodiments, which is feasible as long as the terminal
device 101 can fulfil input/output interaction with a user.
The server 102 may be a server or a cluster comprised of a
plurality of servers.

[0037] It is worth noting that the terminal device accord-
ing to the present disclosure may be a wireless or wired
terminal. The wireless terminal may be a device that pro-
vides voice and/or other service data connectivity to a user,
a handheld device with wireless connectivity, or other pro-
cessing device connected to a wireless modem. The wireless
terminal can communicate with one or more core network
devices via a Radio Access Network (RAN), which may be
a mobile terminal such as a mobile phone (or also referred
to as “cellular” phone) or a computer having a mobile
terminal, for example, a portable, pocket-sized, handheld,
computer in-built or on-vehicle mobile device that can
exchange language and/or data with the RAN. For another
example, the wireless terminal may be a device such as a
Personal Communication Service (PCS) phone, a cordless
phone, a Session Initiation Protocol (SIP) phone, a Session
Initiation Protocol (SIP) phone, a Wireless Local Loop
(WLL) station, a Personal Digital Assistant (PDA), and the
like. The wireless terminal may also be called system,
Subscriber Unit, Subscriber Station, Mobile Station, Mobile,
Remote Station, Remote Terminal, Access Terminal, User
Terminal, User Agent, User Device or User Equipment,
which is not limited here. Alternatively, the terminal device
may be a device such as a smart watch, a tablet, and the like.
[0038] FIG. 2 illustrates a schematic flowchart I of the
information display method provided by embodiments of
the present disclosure. The method according to those
embodiments may be applied to the terminal device as
shown therein, or may be applied to other electronic devices,
which is not limited here. The information display method
includes:

[0039] S201: identifying an anchor object.

[0040] In the embodiments of the present disclosure, the
anchor object is a type of hyperlink in an application,
through which a link to a specified object, for example, a
new file or any other message element, can be attained.
[0041] A user can link to other new webpage by clicking
on the anchor object, or may open a new message by
clicking on the anchor object.

[0042] For example, a user clicks on an icon (which is the
anchor object) in instant messaging software to open the
applet page or game page corresponding to the icon.
[0043] S202: based on position information of the anchor
object on the terminal screen, determining a display position
and a display manner of a bubble message corresponding to
the anchor object.

[0044] In the embodiments of the present disclosure, a
computing model for computing the display position and the
display manner of the bubble message can be determined
based on a distance of the anchor object on the terminal
screen relative to a terminal screen edge, and the display
position and the display manner of the bubble message can
be determined based on the computing model.

[0045] S203: in response to an operation on the anchor
object, displaying the bubble message at the displaying
position on the terminal screen in the display manner.
[0046] In the embodiments of the present disclosure, a
user triggers the anchor object by a click on mouse, a touch
control or a visual control, and a request is sent to the server
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based on the trigger of the anchor object so that the server
sends a bubble message to the terminal device and displays
the bubble message at a corresponding display position on
the terminal screen in a corresponding display manner.

[0047] From the above description, it can be learned that,
by identifying the anchor object and determining, based on
a position of the anchor object relative to the terminal
screen, a display position and a text display manner of a
bubble message, the solution according to the embodiments
can enable automatic computing of the display position and
the text display manner of the bubble message, saving the
developers’ efforts in separate and adaptive development
and thus improving the development efficiency.

[0048] FIG. 3 illustrates a schematic flowchart II of the
information display method provided by embodiments of
the present disclosure. In those embodiments, the detailed
description is provided on how to specifically determine a
display position and a display manner of a bubble message
corresponding to the anchor object, based on position infor-
mation of the anchor object on the terminal screen, specifi-
cally:

[0049] S301: determining an offset amount of the anchor
object from a left edge of the terminal screen.

[0050] S302: based on the offset amount, determining a
computing model for computing the display position and the
display manner of the bubble message.

[0051] S303: based on the computing model, computing
the display position and a text display manner of the bubble
message.

[0052] In a possible implementation of the present disclo-
sure, in step S302, if the offset amount is less than a first
preset threshold, it is determined that the computing model
for computing the display position and the display manner of
the bubble message is a first computing model, where the
first computing model performs the following computing:

[0053] Based on adistance from the left edge of the anchor
object to the left edge of the terminal screen, a minimum
offset amount of a message prompt block of a preset bubble
message from the left or right side of the terminal screen, a
distance from the left edge of the message prompt block of
the bubble message to the left edge of the anchor object is
computed, specifically with the following equation:

xoffset = amchorx — leftorrightoffset

where xoffset is the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object; anchorx is the distance from the left
edge of the anchor object to the left edge of the terminal
screen; and leftorrightoffset is the minimum offset amount of
the message prompt block of the preset bubble message
from the left or right side of the terminal screen.

[0054] Based on the distance from the left edge of the
message prompt block to the left edge of the anchor object,
a width of the anchor object, and a width of an arrow of the
message prompt block of the bubble message, a distance
from the arrow of the message prompt block of the bubble
message to the left edge of the message prompt block of the
bubble message is computed, specifically with the following
equation:
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anchorviewwidth

2 — arrowviewwidth

leftMargin = xoffset +

where leftMargin is the distance from the arrow of the
message prompt block of the bubble message to the left edge
of the message prompt block of the bubble message; anchor-
viewwidth is the width of the anchor object;
arrowviewwidth is the width of the arrow of the message
prompt block of the bubble message.

[0055] As shown in FIG. 4, when the first offset amount is
less than the first preset threshold, the anchor object is
located in the left region of the terminal device.

[0056] Correspondingly, in step S303, computing, based
on the computing model, the display position and the text
display manner of the bubble message includes: based on the
distance from the left edge of the message prompt block of
the bubble message to the left edge of the anchor object
computed by the first computing model, determining the
display position of the bubble message; and based on the
distance from the arrow of the message prompt block of the
bubble message to the left edge of the bubble prompt block
of the bubble message computed by the first computing
model, determining the text display manner of the bubble
message.

[0057] The distance from the left edge of the message
prompt block of the bubble message to the left edge of the
anchor object is determined as a starting position of a left
edge of the display position of the bubble message.

[0058] Based on the distance from the arrow of the mes-
sage prompt block of the bubble message to the left edge of
the bubble prompt block of the bubble message, the arrow
of the message prompt block is displayed, to serve as the text
display manner of the bubble message.

[0059] As can be seen from the above description, in the
case where the anchor object is located in the left region of
the terminal screen, the display position and the display
manner of the bubble message are automatically computed
by the first computing model. The display position and the
display manner obtained are more reasonable and provide
better user experience in use.

[0060] In a further possible implementation of the present
disclosure, in step S302, if the offset amount is greater than
a second preset threshold, it is determined that the comput-
ing model for determining the display position and the
display manner of the bubble message is a second comput-
ing model, where the second computing model performs the
following computing:

[0061] Based on a text width of the bubble message, the
width of the terminal screen, the distance from the left edge
of the anchor object to the left edge of the terminal screen,
and the minimum offset amount from the message prompt
block of the preset bubble message to the left or right side
of the terminal screen, a distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object is computed, specifically with the
following equation:

xoffset = textwidth — (screenwidth — anchorx) + leftorrightoffset

where xoffset is the distance from the left edge of the
message prompt block of the bubble message to the left edge
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of the anchor object; textwidth is the text width of the bubble
message; screenwidth is the width of the terminal screen;
anchorx is the distance from the left edge of the anchor
object to the left edge of the screen terminal; leftorrightoffset
is the minimum offset amount from the message prompt
block of the preset bubble message to the left or right side
of the terminal screen.

[0062] Based on the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object, the width of the anchor object, and the
width of the arrow of the message prompt block of the
bubble message, the distance from the arrow of the message
prompt block of the bubble message to the left edge of the
message prompt block of the bubble message is computed,
specifically with the following equation:

anchorviewwidth — arrowviewwidth
2

leftMargin = xoffset +

where leftMargin is the distance from the arrow of the
message prompt block of the bubble message to the left edge
of the message prompt block of the bubble message; anchor-
viewwidth is the width of the anchor object;
arrowviewwidth is the width of the arrow of the message
prompt block of the bubble message. The second preset
threshold is greater than the first preset threshold.

[0063] As shown in FIG. 5, when the offset amount is
greater than the second preset threshold, the anchor object is
located in the right region of the terminal screen.

[0064] Correspondingly, in step S303, computing, based
on the computing model, the display position and the text
display manner of the bubble message includes:

[0065] based on the distance from the left side of the
message prompt block of the bubble message to the left edge
of the anchor object computed by the second computing
model, determining the display position of the bubble mes-
sage; and based on the distance from the arrow of the
message prompt block of the bubble message to the left edge
of the message prompt block of the bubble message com-
puted by the second computing model, determining the text
display manner of the bubble message.

[0066] From the above description, it can be learned that,
in the case where the anchor object is located in the right
region of the terminal screen, the display position and the
display manner of the bubble message are automatically
computed by the second computing model. The display
position and the display manner obtained are more reason-
able and provide better user experience in use.

[0067] In a still further possible implementation of the
present disclosure, in step S302, if the offset amount is
greater than or equal to the first preset threshold, and is less
than or equal to the second preset threshold, it is determined
that the computing model for computing the display position
and the display manner of the bubble message is a third
computing model, where the second computing model per-
forms the following computing:

[0068] Based on the text width of the bubble message and
the width of the anchor object, a distance from the left edge
of the message prompt block of the bubble message to the
left side of the anchor object is computed, specifically with
the following equation:
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textwidth — anchorviewwidth
2

xoffset =

where xoffset is the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object; textwidth is the text width of the bubble
message; anchorviewwidth is the width of the anchor object.
[0069] It is computed that the arrow of the message
prompt block of the bubble message is located in a center of
the text of the bubble message.

[0070] As shown in FIG. 6, when the offset amount is
greater than or equal to the first preset threshold, and less
than or equal to the second preset threshold, the anchor
object is located in the middle region of the terminal screen.
[0071] Correspondingly, in step S303, computing, based
on the computing mode, the display manner and the text
display manner of the bubble message includes:

[0072] Based on the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object obtained by the third computing model,
determining the display position of the bubble message; and
based on that the arrow of the message prompt block of the
bubble message is located in the center of the text of the
bubble message, determining the text display manner of the
bubble message.

[0073] From the above description, it can be learned that,
in the case where the anchor object is located in the middle
region of the terminal screen, the display position and the
display manner of the bubble message automatically com-
puted by the third computing model. The display position
and the display manner obtained are more reasonable and
provide better user experience in use.

[0074] Corresponding to the information display method
of the embodiments as described above, FIG. 7 illustrates a
block diagram of a structure of an information display
device provided by embodiments of the present disclosure.
For ease of description, only components related to the
embodiments of the present disclosure are shown. Referring
to FIG. 7, the device includes: an identifying module 701, a
processing module 702 and a displaying module 703.
[0075] The identifying module 701 is configured to iden-
tify an anchor object.

[0076] The processing module 702 is configured to deter-
mine, based on position information of the anchor object on
a terminal screen, a display position and a display manner of
a bubble message corresponding to the anchor object.
[0077] The displaying module 703 is configured to display
the bubble message at the display position on the terminal
screen in the display manner in response to an operation on
the anchor object.

[0078] From the above description, it can be learned that,
by identifying the anchor object and determining, based on
a position of the anchor object relative to the terminal
screen, a display position and a text display manner of a
bubble message, the solution according to the embodiments
can enable automatic computing of the display position and
the text display manner of the bubble message, saving the
developers’ efforts in separate and adaptive development
and thus improving the development efficiency.

[0079] FIG. 8 illustrates a block diagram of a structure of
a processing module provided by embodiments of the pres-
ent disclosure. In one or more embodiments of the present
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disclosure, the processing module 702 includes: a determin-
ing unit 7021, a model processing unit 7022, and a display
processing unit 7023.

[0080] The determining unit 7021 is configured to deter-
mine an offset amount of the anchor object from a left edge
of the terminal screen.

[0081] The model processing unit 7022 is configured to
determine, based on the offset amount, a computing model
for computing the display position and the display manner of
the bubble message.

[0082] The display processing unit 7023 is configured to
compute, based on the computing model, the display manner
and a text display manner of the bubble message.

[0083] In one or more embodiments of the present disclo-
sure, the model processing unit 7022 is specifically config-
ured to determine that the computing model for computing
the display position and the display manner of the bubble
message is a first computing model, if the offset amount is
less than a first preset threshold.

[0084] In one or more embodiments of the present disclo-
sure, the first computing model is configured to perform:
[0085] Based on adistance from the left edge of the anchor
object to the left edge of the terminal screen, a minimum
offset amount of a preset message prompt block of the
bubble message from the left or right side of the terminal
screen, a distance from the left edge of the message prompt
block of the bubble message to the left edge of the anchor
object is computed, specifically with the following equation:

xoffset = anchorx — leftorrightxoffset

where xoffset is the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object; anchorx is the distance from the left
edge of the anchor object to the left edge of the terminal
screen; and leftorrightoffset is the minimum offset amount of
the message prompt block of the preset bubble message
from the left or right side of the terminal screen.

[0086] Based on the distance from the left edge of the
message prompt block to the left edge of the anchor object,
a width of the anchor object, and a width of an arrow of the
message prompt block of the bubble message, a distance
from the arrow of the message prompt block of the bubble
message to the left edge of the message prompt block of the
bubble message is computed, specifically with the following
equation:

anchorviewwidth

2 — arrowviewwidth

leftMargin = xoffset +

where leftMargin is the distance from the arrow of the
message prompt block of the bubble message to the left edge
of the message prompt block of the bubble message; anchor-
viewwidth is the width of the anchor object;
arrowviewwidth is the width of the arrow of the message
prompt block of the bubble message.

[0087] In one or more embodiments of the present disclo-
sure, the display processing unit 7023 is specifically con-
figured to: based on the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object obtained by the first computing model,
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determine the display position of the bubble message; and
based on the distance from the arrow of the message prompt
block of the bubble message to the left edge of the message
prompt block of the bubble message obtained by the first
computing model, determine the text display manner of the
bubble message.

[0088] In one or more embodiments of the present disclo-
sure, the model processing unit 7022 is specifically config-
ured to determine that the computing model for computing
the display position and the display manner of the bubble
message is a second computing model, if the offset amount
is greater than a second preset threshold.

[0089] In one or more embodiments of the present disclo-
sure, the second computing model is configured to perform:

[0090] Based on the text width of the bubble message, the
width of the terminal screen, the distance from the left edge
of the anchor object to the left edge of the terminal screen,
and the minimum offset amount from the message prompt
block of the preset bubble message to the left or right side
of the terminal screen, a distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object is computed, specifically with the
following equation:

xoffset = textwidth — (screenwidth — anchorx) + leftorrightoffset

where xoffset is the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object; textwidth is the text width of the bubble
message; screenwidth is the width of the terminal screen;
anchorx is the distance from the left edge of the anchor
object to the left edge of the screen terminal; leftorrightoffset
is the minimum offset amount from the message prompt
block of the preset bubble message to the left or right side
of the terminal screen.

[0091] Based on the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object, the width of the anchor object, and the
width of the arrow of the message prompt block of the
bubble message, the distance from the arrow of the message
prompt block of the bubble message to the left edge of the
message prompt block of the bubble message is computed,
specifically with the following equation:

anchorviewwidth — arrowviewwidth
2

leftMargin = xoffset +

where leftMargin is the distance from the arrow of the
message prompt block of the bubble message to the left edge
of the message prompt block of the bubble message; anchor-
viewwidth is the width of the anchor object;
arrowviewwidth is the width of the arrow of the message
prompt block of the bubble message.

[0092] In one or more embodiments of the present disclo-
sure, the model processing unit 7022 is specifically config-
ured to determine that the computing model for computing
the display position and the display manner of the bubble
message is a third computing model, if the offset amount is
greater than or equal to the first preset threshold, and less
than or equal to the second preset threshold.
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[0093] In one or more embodiments of the present disclo-
sure, the third computing module is configured to perform:
[0094] Based on the text width of the bubble message and
the width of the anchor object, a distance from the left edge
of the message prompt block of the bubble message to the
left side of the anchor object is computed, specifically with
the following equation:

textwidth — anchorviewwidth
2

xoffset =

where xoffset is the distance from the left edge of the
message prompt block of the bubble message to the left edge
of the anchor object; textwidth is the text width of the bubble
message; anchorviewwidth is the width of the anchor object.
[0095] It is computed that the arrow of the message
prompt block of the bubble message is located in a center of
the text of the bubble message.

[0096] The device provided by those embodiments can be
used to implement the technical solution of the method
embodiments as described above. The principle and the
technical effect thereof are similar, details of which are
omitted here for brevity.

[0097] In order to implement the aforementioned embodi-
ments, the embodiments of the present disclosure further
provide an electronic device.

[0098] FIG.9 illustrates a schematic diagram of a structure
of the electronic device 900 adapted to implement embodi-
ments of the present disclosure, where the electronic device
900 may be a terminal device or a server. The terminal
device may include, but is not limited to, a mobile terminal
such as a mobile phone, a laptop computer, a digital broad-
cast receiver, a Personal Digital Assistant (PDA), a Portable
Android Device (PAD), a Portable Media Player (PMP), an
on-vehicle terminal (e.g. an on-vehicle navigation terminal)
or the like, or a fixed terminal such as a digital TV, a desktop
computer or the like. The electronic device as shown in FIG.
9 is provided merely as an example, without suggesting any
limitation to the functions and the application range of the
embodiments of the present disclosure.

[0099] As shown therein, the electronic device 900 may
include processing unit 901 (e.g. a central processor, a
graphics processor and the like), which can execute various
acts and processing based on programs stored in a Read
Only Memory (ROM) 902 or a program loaded from storage
unit 908 to a Random Access Memory (RAM) 903. RAM
903 stores therein various programs and data required for
operations of the electronic device 900. The processing unit
901, the ROM 902 and the RAM 903 are connected to one
another via a bus 904. An input/output (I/O) interface 905 is
also connected to the bus 904.

[0100] Typically, the following units may be connected to
the I/O interface 905: input unit 906 including, for example,
a touchscreen, a touch pad, a keyboard, a mouse, a camera,
a microphone, an accelerometer, a gyroscope and the like;
output unit 904 including, for example, a Liquid Crystal
Display (LCD), a loudspeaker, a vibrator and the like;
storage unit 908 including, for example, a tape, a hard drive
and the like; and communication unit 909. The communi-
cation unit 909 can allow wireless or wired communication
of the electronic device 900 with other devices to exchange
data. Although FIG. 9 shows the electronic device 900
including various units, it would be appreciated that not all
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of the units as shown are required to be implemented or
provided. Alternatively, more or fewer units may be imple-
mented or provided.

[0101] In particular, according to embodiments of the
present disclosure, the processes described above with ref-
erence to the flowcharts may be implemented as computer
software programs. For example, embodiments of the pres-
ent disclosure include a computer program product com-
prising a computer program carried on a non-transitory
computer readable medium, the computer program contain-
ing program code for performing the methods illustrated by
the flowcharts. In those embodiments, the computer program
may be downloaded and installed from a network via the
communication unit 909, or may be installed from the
storage unit 908, or may be installed from the ROM 902.
The computer program, when executed by the processing
unit 901, performs the above-described functions defined in
the methods according to the embodiments of the present
disclosure.

[0102] It should be noted that the computer readable
medium according to the present disclosure may be a
computer readable signal medium or a computer readable
storage medium or any combination of the two. The com-
puter readable storage medium may be, for example, but not
limited to, an electronic, magnetic, optical, electromagnetic,
infrared, or semiconductor system, apparatus, or device, or
any combination of the foregoing. More specific examples
of the computer readable storage medium may include, but
are not limited to: an electrical connection having one or
more wires, a portable computer diskette, a hard disk, a
Random Access Memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or flash memory), an optical fiber, a portable
compact disc read-only memory (CD-ROM), an optical
storage device, a magnetic storage device, or any suitable
combination of the foregoing. In the present disclosure, a
computer readable storage medium may be any tangible
medium that can contain, or store a program for use by or in
connection with an instruction execution system, apparatus,
or device. In contrast, in the present disclosure, a computer
readable signal medium may include a propagated data
signal with computer readable program code embodied
therein, either in baseband or as part of a carrier wave. Such
propagated data signal may take many forms, including, but
not limited to, an electro-magnetic signal, an optical signal,
or any suitable combination thereof. A computer readable
signal medium may also be any computer readable medium
that is not a computer readable storage medium and that can
communicate, propagate, or transmit a program for use by or
in connection with an instruction execution system, appa-
ratus, or device. Program code embodied on a computer
readable medium may be transmitted using any appropriate
medium, including but not limited to: electrical wires,
optical cables, RF (radio frequency), etc., or any suitable
combination of the foregoing.

[0103] The computer-readable medium may be the one
included in the electronic device, or may be provided
separately, rather than assembled in the electronic device.
[0104] The computer-readable medium carries one or
more programs which, when executed by the electronic
device, cause the electronic device to perform the methods
according to the embodiments as described above.

[0105] Computer program code for carrying out opera-
tions according to the present disclosure may be written in
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any combination of one or more programming languages,
including but not limited to an object oriented programming
language such as Java, Smalltalk, C++, and conventional
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
program code may be executed entirely on the user’s com-
puter, partly on the user’s computer, as a stand-alone soft-
ware package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
server. In the case of a remote computer, the remote com-
puter may be connected to the user’s computer through any
type of network, including a Local Area Network (LAN) or
a Wide Area Network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet service provider).

[0106] The flowchart and block diagrams in the drawings
illustrate the functionality and operation of possible imple-
mentations of methods, device and computer program prod-
ucts according to various embodiments of the present dis-
closure. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, in some alternative implementations, the
functions noted in the block may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flow-
charts, and combinations of blocks in the block diagrams
and/or flowcharts, can be implemented by special purpose
hardware-based systems which perform the specified func-
tions or acts, or combinations of special purpose hardware
and computer instructions.

[0107] The units described in the embodiments of the
present disclosure may be implemented by software or
hardware. Wherein, the designation of a module or unit does
not in some cases constitute a limitation of the unit itself. For
example, the first obtaining unit may also be described as “a
unit for obtaining at least two Internet Protocol addresses.”
[0108] The functions described above may be performed,
at least in part, by one or more hardware logic components.
For example, without limitation, exemplary types of hard-
ware logic components that may be used include: Field
Programmable Gate Arrays (FPGAs), Application Specific
Integrated Circuits (ASICs), Application Specific Standard
Products (ASSPs), Systems on Chip (SOCs), Complex Pro-
grammable Logic Devices (CPLDs), and the like.

[0109] In the context of this disclosure, a machine-read-
able medium may be a tangible medium that can contain or
store a program for use by or in connection with an instruc-
tion execution system, apparatus, or device. The machine-
readable medium may be a machine-readable signal medium
or a machine-readable storage medium. A machine-readable
medium may include, but is not limited to, an electronic,
magnetic, optical, electromagnetic, infrared, or semiconduc-
tor system, apparatus, or device, or any suitable combination
of the foregoing. More specific examples of a computer-
readable storage medium would include an electrical con-
nection based on one or more wires, a portable computer
diskette, a hard disk, a Random Access Memory (RAM), a
read-only memory (ROM), an erasable programmable read-
only memory (EPROM or flash memory), an optical fiber, a
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portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing.

[0110] Above described are only relatively optimal
embodiments of the present disclosure and the technical
principles applied therein. It will be appreciated by those
skilled in the art that the scope of the disclosure herein is not
limited to the particular combination of features described
above, but also encompasses other embodiments in which
any combination of the features described above or their
equivalents does not depart from the spirit of the disclosure.
For example, the above features and (but not limited to) the
features disclosed in this disclosure having similar functions
are replaced with each other to form the technical solution.
[0111] Further, while operations are depicted in a particu-
lar order, this should not be understood as requiring that such
operations be performed in the particular order shown or in
sequential order. Under certain circumstances, multitasking
and parallel processing may be advantageous. Likewise,
while several specific implementation details are included in
the above discussion, these should not be construed as
limitations on the scope of the disclosure. Certain features
that are described in the context of separate embodiments
can also be implemented in combination in a single embodi-
ment. Conversely, various features that are described in the
context of a single embodiment can also be implemented in
multiple embodiments separately or in any suitable subcom-
bination.

[0112] Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the
specific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed is:

1. An information display method, comprising:

identifying an anchor object;

determining, based on position information of the anchor

object on a terminal screen, a display position and a
display manner of a bubble message corresponding to
the anchor object; and

in response to an operation on the anchor object, display-

ing the bubble message at the display position on the
terminal screen in the display manner.

2. The method of claim 1, wherein determining, based on
the position information of the anchor object on the terminal
screen, the display position and the display manner of the
bubble message corresponding to the anchor object com-
prises:

determining an offset amount of the anchor object from a

left edge of the terminal screen;
determining, based on the offset amount, a computing
model for computing the display position and the
display manner of the bubble message; and

computing, based on the computing model, the display
manner and a text display manner of the bubble mes-
sage.

3. The method of claim 2, wherein determining, based on
the offset amount, the computing model for computing the
display position and the display manner of the bubble
message comprises:

in response to the offset amount being less than a first

preset threshold, determining the computing model for



US 2024/0272876 Al

computing the display position and the display manner
of the bubble message as a first computing model.

4. The method of claim 3, wherein performing, based on
the first computing model, the following computing:

based on a distance from a left edge of the anchor object

to the left edge of the terminal screen, and a minimum
offset amount from a message prompt block of a preset
bubble message to a left side or right side of the
terminal screen, computing a distance from a left edge
of'a message prompt block of the bubble message to the
left edge of the anchor object; and

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of
the anchor object, a width of the anchor object, and a
width of an arrow of the message prompt block of the
bubble message, computing a distance from the arrow
of the message prompt block of the bubble message to
the left edge of the message prompt block of the bubble
message.

5. The method of claim 3, where computing, based on the
computing model, the display position and the text display
manner of the bubble message comprises:

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of
the anchor object obtained by the first computing
model, determining the display position of the bubble
message; and

based on the distance from the arrow of the message

prompt block of the bubble message to the left edge of
the message prompt block of the bubble message
obtained by the first computing model, determining the
text display manner of the bubble message.

6. The method of claim 2, wherein determining, based on
the offset amount, the computing model for computing the
display position and the display manner of the bubble
message comprises:

if the offset amount is greater than a second preset

threshold, determining the computing model for com-
puting the display position and the display manner of
the bubble message as a second computing model.
7. The method of claim 6, wherein performing, based on
the second computing model, the following computing:
based on a text width of the bubble message, a width of
the terminal screen, a distance from a left edge of the
anchor object to the left edge of the terminal screen,
and a minimum offset amount from a message prompt
block of a preset bubble message to a left side or right
side of the terminal screen, computing a distance from
a left edge of a message prompt block of the bubble
message to the left edge of the anchor object; and

based on the distance from the left edge of the message
prompt block of the bubble message to the left edge of
the anchor object, a width of the anchor object, and a
width of an arrow of the message prompt block of the
bubble message, computing a distance from the arrow
of the message prompt block of the bubble message to
the left edge of the message prompt block of the bubble
message.

8. The method of claim 6, wherein computing, based on
the computing model, the display position and the text
display manner of the bubble message comprises:

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of

Aug. 15,2024

the anchor object obtained by the second computing
model, determining the display position of the bubble
message; and

based on the distance from the arrow of the message

prompt block of the bubble message to the left edge of
the message prompt block of the bubble message
obtained by the second computing model, determining
the text display manner of the bubble message.

9. The method of claim 2, wherein determining, based on
the offset amount, the computing model for computing the
display position and the display manner of the bubble
message comprises:

in response to the offset amount being greater than or

equal to a first preset threshold, and less than or equal
to a second preset threshold, determining the comput-
ing model computing the display position and the
display manner of the bubble message as a third
computing model.

10. The method of claim 9, wherein performing, based on
the third computing model, the following computing:

based on a text width of the bubble message and a width

of the anchor object, computing a distance from a left
edge of a message prompt block of the bubble message
to a left edge of the anchor object; and

computing that an arrow of the message prompt block of

the bubble message is located in a center of a text of the
bubble message.

11. The method of claim 9, wherein computing, based on
the computing model, the display position and the text
display manner of the bubble message comprises:

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of
the anchor object obtained by the third computing
model, determining the display position of the bubble
message; and

based on the position of the arrow of the message prompt

block of the bubble message obtained by the third
computing mode, determining the text display manner
of the bubble message.

12. (canceled)

13. An electronic device, comprising:

a memory storing a computer program thereon; and

a processor for execution of the computer program in the

memory to perform the method of:

identifying an anchor object;

determining, based on position information of the
anchor object on a terminal screen, a display position
and a display manner of a bubble message corre-
sponding to the anchor object; and

in response to an operation on the anchor object,
displaying the bubble message at the display position
on the terminal screen in the display manner.

14. (canceled)

15. A computer program product being stored on a non-
transitory computer storage medium and comprising a com-
puter program, wherein the computer program, when
executed by a processor, implements the information display
method of:

identifying an anchor object;

determining, based on position information of the anchor

object on a terminal screen, a display position and a
display manner of a bubble message corresponding to
the anchor object; and
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in response to an operation on the anchor object, display-
ing the bubble message at the display position on the
terminal screen in the display manner.

16. (canceled)

17. The electronic device of claim 13, wherein determin-
ing, based on the position information of the anchor object
on the terminal screen, the display position and the text
display manner of the bubble message corresponding to the
anchor object comprises:

determining an offset amount of the anchor object from a

left edge of the terminal screen;
determining, based on the offset amount, a computing
model for computing the display position and the
display manner of the bubble message; and

computing, based on the computing model, the display
manner and a text display manner of the bubble mes-
sage.

18. The electronic device of claim 17, wherein determin-
ing, based on the offset amount, the computing model for
computing the display position and the display manner of
the bubble message comprising:

in response to the offset amount being less than a first

preset threshold, determining the computing model for
computing the display position and the display manner
of the bubble message as a first computing model.

19. The electronic device of claim 18, wherein perform-
ing, based on the first computing model, the following
computing:

based on a distance from a left edge of the anchor object

to the left edge of the terminal screen, and a minimum
offset amount from a message prompt block of a preset
bubble message to a left side or right side of the
terminal screen, computing a distance from a left edge
of'a message prompt block of the bubble message to the
left edge of the anchor object; and

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of
the anchor object, a width of the anchor object, and a
width of an arrow of the message prompt block of the
bubble message, computing a distance from the arrow
of the message prompt block of the bubble message to
the left edge of the message prompt block of the bubble
message.

20. The electronic device of claim 18, where computing,
based on the computing model, the display position and the
text display manner of the bubble message comprises:

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of
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the anchor object obtained by the first computing
model, determining the display position of the bubble
message; and
based on the distance from the arrow of the message
prompt block of the bubble message to the left edge of
the message prompt block of the bubble message
obtained by the first computing model, determining the
text display manner of the bubble message.
21. The electronic device of claim 17, wherein determin-
ing, based on the offset amount, the computing model for
computing the display position and the display manner of
the bubble message comprises:
in response to the offset amount being greater than a
second preset threshold, determining the computing
model for computing the display position and the
display manner of the bubble message as a second
computing model.
22. The electronic device of claim 21, wherein perform-
ing, based on the second computing model, the following
computing:
based on a text width of the bubble message, a width of
the terminal screen, a distance from a left edge of the
anchor object to the left edge of the terminal screen,
and a minimum offset amount from a message prompt
block of a preset bubble message to a left side or right
side of the terminal screen, computing a distance from
a left edge of a message prompt block of the bubble
message to the left edge of the anchor object; and

based on the distance from the left edge of the message
prompt block of the bubble message to the left edge of
the anchor object, a width of the anchor object, and a
width of an arrow of the message prompt block of the
bubble message, computing a distance from the arrow
of the message prompt block of the bubble message to
the left edge of the message prompt block of the bubble
message.

23. The electronic device of claim 21, wherein computing,
based on the computing model, the display position and the
text display manner of the bubble message comprises:

based on the distance from the left edge of the message

prompt block of the bubble message to the left edge of
the anchor object obtained by the second computing
model, determining the display position of the bubble
message; and

based on the distance from the arrow of the message

prompt block of the bubble message to the left edge of
the message prompt block of the bubble message
obtained by the second computing model, determining
the text display manner of the bubble message.
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